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°Tempo S-1 

Shown with 
()phonel touch 

tone pad 

• The first and most thoroughly field 
tested hand-held synthesized radio available. 
800 channels in the palm of your hand. 

• Simple to operate. (You don't need a 
degree in computer programming) 

• Heavy duty battery pack allows more 
operating time between charges. 

• External mic rophone capability 
• The lowest price ever...$259.00 
• The S-IT (With touch tone pad 
installed)...$289.00 

The Tempo line also features a fine line of extremely compact 
UHF and VHF pocket receivers. They're low priced, 
dependable, and available with CTCSS and 2-tone decoders. 
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile 
communications and features a remote control head for hide-
away mounting. 
The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15 
(VHF) micro hand held transceivers provide 6 channel 
capability, dependability plus many worthwhile features at a 
low price. FCC type accepted models also available. 
Please call or write for complete information. Also available 
from Tempo dealers throughout the U.S. and abroad. 

TOLL FREE ORDER NUMBER 18001 421-6631 
For all states except California 
Calif residents please call collect on our regular 

tempo... 
the first in synthesized 
portables gives you 
the broadest choice 
at the lowest price 

...the new S-5 
* The only synthesized hand-held offering 5 watts 
output. (Switchable for 1 or 5 watt o-wration) 

* The same dependability as the time proven S-1. 
Circuitry that has been proven in 
more than a million hou-rs of operation. 

* Heavy duty battery pack. 
* External microphone capability. 
* The .S-5's exciting low price.. .only $299.00 
* With touch tone pad $339.00 
SPECIFICATIONS 
Frequency Coverage 144 to 148 MHz 
Channel Spacing  Receive every 5 kHz. 

transmit Simplex or 
±. 6013 kHz 

Power Requirements 96 VDC 
Current Drain: 17 ma-standby 

900 ma-transmit 
Antenna lmpecance 50 ohms 
Dimensions 40 mm x 62 mmx 

170 mm 11.6" x 2.5-

x 6 7-1 
Weight  17 oz. 
Sensitivity  Better than .5 

microvolts nominal for 
20 db 

The Tempo 5-2 
Tempo is first again. This time with a superior quality synthesized 220 MHz ha -id 
held transceiver. With an S-2 in your car or pocket you can use 220 MHz repeaters 
throughout tne U.S. It offers all the advanced engineering, premium quality 
components anc exciting features of the S-1. The S-2 offers 1000 channels in an 
extremely ligntweight but rugged case. 

If you're not on 220 this is the perfect way to get started. With the addition of tf-eS-
25 (25W output) or S-75 (75W output) Tempo solid sta:e amplifier it becomes a 
powerful mooile or base station. If you have a 220 MHz rig, the S-2 wil add 
tremendous versatility. Its low price includes an external microphone capability, 
heavy duty ni-cad battery pack, charger, ad telescoping •vhip antenna. 
Price.. $349.00  With *ouch tone pad.. $399.30 

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) 

Dr ive Power  0 p 
M1o3dGAION2o 

2W  1 u3ot v vo 1 

130410 
30W  130W  130430  $209 
i OW  130W   

2W BOW 80402  $ 
: 9 
11146959 

i OW BOW 30W  80W  8800443100 

2W  50W  50402  5129 
2W  30W 30402 5 89 

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

SUPPLIED ACCESSORIES 
Telescoping whip antenna, ni-cad batter y 
pack. charger 

OPTIONAL ACCESSORIES 
12 Button touch tone pad (not installedt 
539 • 16 Button touch tone pad (not 
installed) 548 • Tole burst generator 
S29 95 • CTCSS sub-audible tone control 
529 95 • Rubber fleH antenna: 58 • Leather. 
holster - 516 • Cigarette lighter _plug mobile - 
ciarging unit. 56 • Matching 30 watt 
output 138 VCD power amplifier (S301 
SB9 • Matchino 80 watt output power 
amplifier (S80): S149 

numbers 

11240 W. Olympic Blvd , Los Angeles, Calif. 90064 
931 N. Euclid, Anaheim, Calif. 92801 
Butler, Missouri 64730  ,--- 34 816/679-3127 4 4 1 y li 714/772-9200 

213/477-6701 es 
Prows easect to chnce a Intiaut rtatKe. 

a 



Announcing the Heathkit V11- 7401 
2- meter rat Digital Scanning Transceiver 

tIonal MIcodee 
11 Microphone Auto 
Patch Encoder lets 
you phone through 
repeaters with 
auto patch input. 
Craws power from 
the 7401, so no 
mike battery 
is necessary. 

The Squelch 
Control alsc 
functions as the 
receiver's sensi-
tivity control to 
stop scannmg 
only upon recep-
tion of -full. 
quieting" s_g-
nals, skipping 
the weak ones. 

The 100 kHz 
Selector button 
controls the VF-
7401's tuning in 
100 kHz incre-
ments. The 7401's 
1 MHz Selector 
button lets you 
choose any 1 MHz 
segment of the 
2-meter band. 

Th a 10 kHz 
Se:ector a6 ,anc es 
in 0 kHz steps. .n 
Scan, as .t me• 
cycles from -9" 
to 1:1; it a:s: 
causes the 00 
Hit readoL to 
ad ;once lyr one 
dic it. Deprs ss 
once :o resi me 
s:cn :unction. 

More features that make the VF-7401 the 2-meter rig that belongs 

No more seabc hing through repeater 
guides while -Tao:ailing in unfamiliar ter-
ritory - your ne w Heathkit VF-7431 will 
find the active channels for you. It will 
even alert yci_ to band openings. You're 
going to enjay building your VF-7401... 
and you're go ng to love using it. The 
VF-7401, the u.tinure 2-meter rig. from 
the more thaa. 200 Hams at Heath. 
• Adjustable, 15-watt (nominal), solid-
state, narrcw-band FM Transceiver. Fully 
synthesized digital circuitry provides 
full-band c-zverage without need for 
added crystals 

• All -new, state-of-the-art circuits pro-
vide the exciting, exclusive features of 
1 MHz bandwidth s:anning, and Scan 
Lock/Latch capability on 2-meters. 

• A receiver hotter than Heath's HW-2036A 
features dual-gate MOSFET front-end 
to minimize overload and adjacent-
channel interference. 
• "Power-up" on a pre-programmed 
frequency of your own choice, such as 
your favorite repeater. 
• Convenient detachable mike using 
4.pin connector. 

SEND FOR FREE CATALOG 

Lam indicates 5 kHz 
p 3siti on. 

The 0 kHz/5 kHz Switch 
g .ves you an effective 
choice of 800/2-meter 
channels in 5 kHz steps. 

Dlaillright Switch 
fc r bright illumination 
d frequency read-out 
aid meter for daytime, 
a id lower intensity for 
safe mobile operati an 
a n:ght. 

Tie S wi tch  Manual,lets you 
a 

you cnhoose 
your :requency man-
ually or have the 

\   VF-7401  an active 
channel for you. 

L yck , Latch Switch. 
IL Scan Latch mode, 
a channel latch-up 
s•gr.c1 inh:bits scar. 
c:rcu:ts when signal 
is detecte.d, and the 
7.01 stays on that fre-
q aency. If it detects a 
4 8 second break in 
received signal, scan-
nmg resumes. In the 
S:an•Lock mode, or.ce 
the receiver s:ans to a 
s:gr.al, it remains on 
that channel until reset. 

in your shack and vehicle 
Power o the Micoder 11 Mi:rophone 
(if usec ) ellrmnates need for a 'oattery. 
Sturdy S0.23' rear-panel antenna jack. 
Chassis-mounted power and external 
speaker plugs. 
Improved synhesizer, eliminating 
need for panel mounted sync lock light. 
Tuning for Power Amplifier and output 
power level adjustment is accessible 
without removing case. 

• Capability of mobile or base operation 
(with Model VFA-7401-1 AC Power 
Supply -13.8 Vat 4A nominal, transmit). 

The new VF-7401 is featured in the latest ieathki: Catalog. For a free 
copy write: Heath Company. Dept.011-68.4, Benton Harbor, MI 49022. Or 
visit the nearest Heathkit Electronic Center in the U.S. cr Canada where 
Heathkit products are displayed, sold and serviced. See the white pages 
of your phone book for location. In the U.S., Heathkit Electronic Centers 
are units of Veritechnology Electronics Corporation. 
This device has not beer, approved by the Federal Communications 
Commission. This device is not, and may not be, offered for sale or lease, 
or sold or leased until the approva: of the FCC has beer, obtained. 

irwmprelkir Eleathkiit...303 
THERE'S MORE FOR THE HAM AT HEATH! AM-405 
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Info 
Manuscripts 

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

sidered for possible publication We 
can assume no responsibility fcr loss 
or damage to any material. Please 

enclose a stamped. self -addre.ssed 
envelope with each submission. Pay-
ment for the use of any unso 'cited 

material will be made upon accep-
tance All contributions should be di-
rected to the 73 editorial offices 
"How to Write for 73- guidelines are 
available upon request 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 
Phone 601924.3873 

Advertising Offices: 

Elm Street 
Peterborough NH 03458 
Phone 601924 7138 
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Subscription Rotes 
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Elsewhere: 
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funds Foreign surface mail —$35.00/, 

year only. U.S. funds. Foreign ai: 
mail —562 0011 year only. US funds. 

To subscribe, 
renew or change 
on address: 

Write to 73 Magazine. Subscription 
Department. PO Box 931. Farming-
dale NY 11737  For renewals and 
changes of address, include the ad-
dress label from your most recent 
issue of 73 For gift subscriptions, in-
clude your name and address as well 
as those of gift recipients Postmaster 
Send form #3579 to 73 Magazine. Sub-
scription Services. P 0 Box 931 Farm. 
ingdale. NY 11737 

Subscription 
problem or 
question: 

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

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73. Inc., 80 Pine 

Street. Peterborough NH 03458. Sec-
ond class postage paid at Peterbor-
ough NH 03458 and at additional mail-
ing offices Copyright lc) 1980 by 73. 

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

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

A HAM CAREER? 

Why not? I chose that avenue 
for enjoying both my hobby and 
my life and I've had so much fun 
"working" that it almost makes 
me feel guilty. The brand new 
Swan rig just arrived and we 

naturally have to check it out on 
the air to see how it works. 
That's work? Well, it's a bit more 
difficult to sit down and write up 
the results so the readers will 

know more about the rig and 
have a valuable second opinion 
... particularly when the ham 
shack offers comparison oper-
ating with the Icom 701, the 
Yaesu 901, and other late model 
rigs. 

Just look over the last few 
issues of 73 Magazine as com-
pared with QST and I think you'll 
see why we're looking for people 
to help us put out our magazines 

and books. For example, if you'll 
count the pages of articles in 

the May and June issues of the 
two magazines, you'll find that 
73 has 250% more pages of ar-
ticles! That's two and a half 
times as many ... and that 
means it takes us a lot more 
work to get 73 ready for printing. 
Sure, amateur radio is in the 

doldrums these days, but with a 
good crew here at 73, I think we 
can do a lot to help the hobby 

get moving again. Obviously I 
can't do all that alone ... it 
takes dedicated hams working 
to edit and prepare articles for 
publication, to edit books for 
publication, to keep in touch 

with the manufacturers and 
dealers for ad sales and product 
promotions, to keep after firms 
who are giving hams shoddy 
treatment, and to keep abreast 
of what is going on in amateur 
radio all over the world. 
I can help amateur radio best, 

I suspect, if I'm able to get away 

and help bring hams into ham-
fests with my talks ... if I'm 
able to get to Washington to talk 
with the FCC people ... to talk 

with Congress (I am and have 
been a registered lobbyist for 
amateur radio for years) ... and 
have the time to visit lesser-
developed countries to push for 
the development of amateur 

radio clubs which will benefit 
those countries. 

We're looking for hams who 
are enthusiastic enough about 
amateur radio to make it their 
life ... and who will be able to 

help select the articles we are to 
run, work with authors to get 
special articles, sell ads, keep 
track of new products, help with 
circulation efforts, and handle 
the dozens of other tasks which 

NO TAXES! 

Looking for a job? 73 is currently seeking applicants for one 
of its top staff positions. In addition to being a non-smoker, 

the qualified candidate will be a ham with an outstanding 
knowledge of electronics, an excellent command of the 

English language, and experience as a working journalist. We 
offer a competitive salary, fine fringe benefits, and excellent 
working conditions—as well as the opportunity to live and 
work in beautiful, tax-free New Hampshire. Interested parties 

should respond with resumes to: Director of Personnel, 73 
Magazine, Elm Street, Peterborough NH 03458. 

it takes to put out an interesting 
and valuable monthly ham mag-
azine. 

By now it should be no secret 
that we hire only non-smokers, 
so the air is sparklingly clean in 
our offices. And despite our size 
(130 people in all at last count), 

things are remarkably unstruc-
tured. This is a problem for 
some people and a blessing for 
others. It allows growth in just 
about any direction. One of our 
top ad sales people started in 
the shipping room. The Assis-
tant Publisher arrived with 
nothing particular in mind and 
was started out editing books 
. . . now he almost runs the 
place. Others have come, put in 
as little of their 40 hours a week 
as possible, and have gone no-
where. 

After visiting much of the 
world and most of our country, I 
can honestly say that there is no 
place that I've visited which I 
would trade for this small se-
cluded corner of New England. 
The climate is fantastic . . . a bit 

cooler than New York, with pure 
clear air always, too little snow 
in the winter, and not too hot in 
the summer. It is a state where 
vacations . are the major in-
dustry. ... with vacationists just 
about all the year around. Peter-
borough is protected from this 

by being in a little valley of its 
own. Housing is a difficult prob-
lem in Peterborough itself, but 
the surrounding towns, which 
use Peterborough as a shopping 
center, offer bargain housing as 
compared to most areas of the 
country. 
One other thing ... when you 

work in the ham business, you 

soon get to understand much 
more about the political aspects 
of amateur radio. You learn 
things about the ARRL that few 
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...pacesetter in amateur radio 

TRIO-KEN WOOD CO M MUNICATIONS INC. 
1111 WEST WALNUT / COMPTON, CA 90220 

Hand-shack. 
Synthesized, 
big LCD, 
10 memories, 
scanning, DTM 

Touch Tone 

TRN-2400 
Put a ham shack in your hand. 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 operation, 10-channel 

memory, scanning. and 16-button autopatch 

DTMF encoder. 

TR-2400 FEATURES: 

• Large LCD digital readout 
Readable in direct sunlight (better than LEDs) 
Readable in the dark (with lamp switch). Virtually 

no current drain (much less than LEDs) and dis-
play stays on. Rugged and dependable in hot or 
cold temperature ranges. Shows receive and trans-

mit frequencies and memory channel. 

• 5-kHz-step frequency selection 

PLL synthesized keyboard channel selection sys-
tem. No "5 up" switch needed. Selects from 
144 000 to 147 995 MHz. 

UP/DOWN manual scan 
Single or fast 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 0.8 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 (Touch-Tone  encoder 

lases all 1 t.) buttons of keyuoard while transm7 • 

• Automatic memory scan 
Checks all 10 memory channels. Programmable 
to lock automatically on either BUSY (signal pres-
ent) or OPEN (no signal) channels. 

• Subtone switch 
Activates subaudible tone encoder (not Keriwood-

supplied). 

• Repeater or simplex operation 

Convenient mode switch shifts transmit frequency 
+600 kHz or -600 kHz or to the frequency stored 
in "MO" memory 

• Reverse operation 
Nonlocking switch shifts receiver to transmit fre-
quency and transmitter to receive frequency. 

• Extended operating time 

With LCD and overall low-current circuit design. 
Only draws about 28 mA squelched receive anc 
500 mA transmit (at 1.5 W RF output), for longer 

operating time between charges. 

• Two lock switches 
Prevent accidental frequency change and acci-
dental transmission. 

• BNC antenna connector 
Easy to connect external antenna. 

• LCD "arrow" indicators 
Show "ON AIR," "MR" (memory recall), 'BATT" 
(battery status), and "LAMP" switch on. 

• High-Impact case and zinc die-cast frame 
Extremely rugged with antenna counten 

• External PIT 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 (in-

cluding antenna, battery, and hand strap). 

Microphone PTT and audio terminals 

Charger terminal 

Earphone Jack 

STANDARD ACCESSORIES INCLUDED: 

• Flexible rubberized antenna with BNC connectcr 
• Heavy-duty (450-mAh) NiCd battery pack 

• External-standby (PTT) plug 
• AC charger • External-microphone plug 

• Hand strap • Earphone 

NOTE: Price, specifications subject to change with-

out notice and obligation. 

OPTIONAL ACCESSORIES: 

• ST-1 base stand (shown) which provides 1.5-

hour quick charge and automatic switch to 

!rickle charge, floating charge (operate while 
charging), 4-pin connector for dynamic mi-
crophone, and SO-239 antenna connect°, 

• BC-5 DC quick charger (1.5 to 2.0 hours) 
• H-1 deluxe leather case (top-grain cowhide) 
• PB-24 extra battery pack with charger adapter 

• 6H-1 belt hook 
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outside of their directors know. 

You learn who really are the bad 
guys and who are the good guys 

. . . and there are plenty of both. 

If you're interested in making 
both amateur radio and publish-

ing a career, drop me a line and 
tell me what you think you might 

be able to do for us ... and what 
experience you've had which 
qualifies you. 

What about our prospects? 

Well. with the ARRL admitting to 
serious losses and cutting down 
on their staff, with both Ham 

Radio and Ham Radio Horizons 

fading away rapidly, and with 
CO uncertain at best, the field 
appears shaky. Despite the 

signs of disaster all around. 73 

is doing very well... has more 

pages of ads than OST... and 

is growing in circulation. 73 is 
making money and is in healthy 
shape. I think, with some leader-
ship from 73, the hobby can get 

into a growth mode soon again. 
There are some very exciting 

times coming up for amateur 

radio as we here at 73 push for 
amateur pioneering of new com-

munications modes. These 
could well revolutionize the hob-

by as much as sideband did 
twenty years ago and repeaters 
did ten years ago. It's time for 

some new ideas and we have 

them. You can be a big part of 
this if you have the enthusiasm 
and the guts to make a big posi-
tive change in your life. 

Salaries? They're adequate 
for the area and the responsi-

bility undertaken. We don't have 
a need for inexperienced man-

agement in the higher brackets, 

so if you are in the over $20,000 
range, you will have to have an 
incredible amount to offer. We 

much prefer to promote from 
within into the middle and 

higher management positions. 

One more thing ... my job is 

available, if you can handle it. 

ATTENTION, ENTREPRENEURS 

If you've read much about 

nicad batteries, you know that 
while they are almost as re-

markable an invention as Bag-

gies, you also know that keeping 
them properly charged is almost 

impossible. Reading articles on 
nicads confuses matters more 

often than clarifies them. 

My latest HT had nicad charg-

ing instructions with it. It seems 
that nicads have a memory and 
that to get them to keep their full 

capacity one must discharge 
them fully before charging. If 

one does not go through this 

routine, then the confounded 

battery will remember where 

you put it on recharge last time 

and stop working there. None of 
my chargers uhderstand this 
problem. 

After grumbling about this 

situation for a while, the light 

finally dawned. Why not make a 

smart nicad charger? Why not 
make a charger which will first 

discharge the nicads and then, 

when it senses that they are 
prostrate, slap in the approved 

charge rate to build them up so 

that I will get maximum life and 
pep out of them? 

Shucks, it could even be made 
a little smarter than that. If there 

was a built-in tray for a group of 

AA nicads, the charger could be 
made to check each nicad sepa-

rately and give it personal treat-

ment. Now and then some of us 
(me) chance to leave a piece of 

equipment turned on ... or it 

gets turned on by itself in a bag 

(my old Wilson HTs with the tog-
gle switch on top were fantastic 

for that) . . . anyway, now and 
then a cell will gO negative and 
need to be shorted out until it is 
totally dead ... then it should 

be socked with a hard charge. A 

smart charger could do that. 

Okay, there is your key to a 
million dollars. All you have to 

do is put the idea into a working 
model, go into production, and 

get it into every discount store in 
the country. And, hey, put me 
down for 2% of the gross for the 

idea. If you don't pony up with 
the royalty. I will stop giving you 
ideas and make things myself. 

NARA? 

The first I heard of the Na-
tional Amateur Radio Alliance 

was when a chap who had been 

to Dayton talked with me at 
Wiesbaden in Germany during 

the hamfest there in early May. 
I'd been traveling in Europe 
since mid-April and apparently 

was a little out of touch. 

He said that ten hams had put 

up $15,000 each to form a new 

national organization and that 
they were actively soliciting 
membership at Dayton. I was 
immediately suspicious. How 

could ten hams with that kind of 
money get together and decide 
to start something without get-

ting in touch with me about it? 

And if they were doing it without 
any help or advice from me or 73 

Magazine, why? It wouldn't 
seem like an aboveboard opera-

tion if they were keeping it that 
secret. 

Upon my return, I checked 

with our crew who had been at 

Dayton. They hadn't seen or 

heard of any NARA out there. 

Hmmm, more curious. There 

just aren't a lot of hams who 
could put up $15,000, and I've 

long been in touch with most of 

the hams who have taken any 

serious interest in the improve-

ment of amateur radio. What 
was going on? 

A letter, undated, was waiting 

for me ... from a most inter-

esting chap. He mentioned that 
he was one of the those involved 

in NARA, but he mentioned no 
one else. Since this chap was 

responsible for one of the bigger 
rip-offs in ham history, and the 

last I heard had screwed many 
amateurs ... particularly in 

other countries ... out of thou-

sands of dollars, I started to 
worry. That scandal involved 

QST ads and happened several 

years ago. The chap now has a 
new location and a new call. 

If NARA is legitimate, I'll be 

one of the first to want to try to 

help with what they are doing, 
but the secrecy, the emergence 

of one of the most rotten apples 

of hamdom with a deep involve-

ment . . I must ask for caution 

and suggest that we hear more 
before spending money with 
NARA. 

THE MELTING POT 

An idea has been percolating 
up through the withered re-

mains of my grey matter. I'll try 

to put it into receivable shape. 
It started a few weeks ago 

while I was in Europe. I was talk-

ing with a Frenchman and he 
was expressing some concern 

that microcomputers might 
bring damage to French culture. 

Hmmm. I mulled that one over, 
looking for a handle on it. 

After a bit of mental gym-

nastics. I had the pieces in 

place. This chap was expressing 
concern, in his way, over the 

ubiquitous BASIC language, 
built into the ROM memory of 

microcomputers . . . in English. 

Sure, we can write the print 
statements in French . . . or Ger-

man, etc.. but the French have to 
come to grips with English if 

they are going to write any 
BASIC programs. 

The French are not neutral 

about languages ... nor about 
much else, for that matter. There 

really is only one language of 
significance for them and there 

Continued on page 154 
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IC-720 
The New 6tandard in Ham Qadio 

You're looking at the next 
generation in ham radio design. The 
ICOM IC-720 has standard features 
offered elsewhere as options... or 
not offered at all: 

Transmit on all 9 HF bands... 
Receive from.1 to 30 MHZ... 

with just a push of a button. 
Dual built-in VFO's. 

8511 =5,8 HP ALI. BAND TRANSCZIVIR  HIC- 7  KJ 
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Automatic sideband selection 
(reversible). All solid state. Fully 
synthesized. Etc., etc., etc., etc. 

There isn't enough room to list 
all of the specifications and features 
of this exceptional radio. So, please 
visit an authorized ICOM dealer or 
write to the address below for 
additional information. 

1(•I•ri 

4!) IC O M 
2112 116th Avenue NE, Bellevue WA 98004 

3331 Towerwood Drive, Suite 307, Dallas TX 75234 



Oommunications Specionsis TE.64 



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

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

Group A 

67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A 
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B 
74.4 WA ' 97.4 ZB I 27.a 3A 167.9 6Z 
77.0 XB 100.0 1Z 131.8 3B 173.8 6A 
79.7 SP 103.5 IA 136.5 4Z 179.9 6B 
82.5 YZ 107.2 1B 141.3 4A 186.2 7Z 
85.4 YA 110.9 2Z 146.2 4B 192.8 7A 
88.5 YB 114.8 2A 151.4 5Z 203.5 MI 

• 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: $79.95  RANKAtotnict-
1.4.PINI APIA 

VISA 

COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/ California: (714) 998-3021 
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Looking West  
Bill Pasternak WA6I7F 
24854-C Newhall Ave. 
Newhall CA 91321 

SELF-IMPOSED EXILE 

DEPARTMENT 

Recently, after a long tele-

phone discussion with Wayne, I 
took a break from most two-
meter FM operation in Los 

Angeles. Why? There were a 

number of reasons, but the most 

important one was that I wanted 
to be sure that I was keeping ob-

jectivity in my reporting. It's no 

secret that when a person is 
emotionally involved in a given 
situation, he or she can gain a 

distorted view. For a writer/re-

porter this can be disastrous, 
and for this reason I packed 
away all equipment capable of 

hearing two-meter FM operation 

in the Los Angeles metro area. I 
spent a lot of time SWLing the 

outlying areas of this commu-
nity and listening to FM opera-

tion in those areas. I did this 

both from my home and from the 
facilities of a mountaintop 

remote-base system. 

During this same period, I did 
quite a bit of traveling to other 

cities. I had a chance to listen to 

the two-meter band in cities far 

removed from Los Angeles to 
see if they fare any better than 
we do. I also started to SWL the 

high-frequency bands—again. 

to gain some insight into the 

problem of malicious interfer-

ence. The results of this combi-
nation of self-imposed exile and 

ongoing research surprised me. 

First, and most important, I 
have learned that the problem of 

malicious interference is not 
limited to any one band or geo-
graphic area. Listening on the 

low bands was a real eye-open-

er. Forgetting the ongoing 

WESTCARS situation, which is 
a problem unto itself, I heard all 
sorts of regulatory violations. 
DXpeditions operating outside 

the US phone bands were being 

called on their frequency by 

stateside amateurs— or just be-
ing "commented on top of" — 

and stateside hams were get-

Noel McKeown WB800C, General Chairman, had his hands full 
with more than the Hamvention 

ting a reply from other stateside 

amateurs. .. or getting "chewed 
out" by same. 

Then there are those who feel 
they own a given frequency, and 

pity the poor soul who, by 
choice or chance, winds up on 

that special spot. As the CBers 

would say, "The hammer comes 

down." (The CB crowd also has 

a name for an operator who 

thinks he owns a frequency: 
such individuals are "channel 
hogs.") 

Shall I go on? If there is any 

comfort in all this, maybe it's in 
knowing now that repeaters are 

not the only ones suffering. 
Some comfort! 

For those of you who think 

that Los Angeles is the repeater 
jamming capital of the nation, I 

can tell you that we are not 
alone. In my travels, I have 

spoken with many amateurs 

and have learned that the prob-

lems of LA are the problems of 
other cities as well. Every area 
seems to have its share of 

kooks, and in general their act is 
the same. 

Most of those I spoke with 
seem to agree on one point. The 

only way to beat a jammer is to 
beat him at his own game. If you 

look at a jammer as being some-
one demanding attention and 
recognition as a way of fulfilling 

ego needs, then denying the 
jammer such attention can be a 

formidable weapon. Ignore him! 

Recently, the ARRL formed 
an Ad Hoc Committee on Mali-
cious Interference. This was 

brought about at the urging of 
Los Angeles attorney Joseph 

Merdler N6AHU and ARRL 

Southwestern Division director 

Jay Holladay W6EJJ. Both men 

are vitally concerned with the 

future of the amateur service, 
and the committee actually was 
formed through a motion placed 

before the board of directors by 
Jay. How effective this com-

mittee will be remains to be 
seen. It's interesting to note that 

even though Joe is considered 
this nation's leading authority 
on both the causes of this prob-

lem and the methods to obtain 
help in combating it, he has yet 

to be asked to take official part 

in the committee's operation, 
even as an advisor. The ways of 

Newington are strange at times. 

Nonetheless, that committee is 
looking for input on the problem. 

so there is a definite avenue 
through which you can vent your 

frustrations. 

If you do write. and I strongly 

advise that you do, be sure to in-
clude suggestions as to how 

you feel this problem can be 

combated effectively. Com-

plaining about the problem is 
fine, but that privilege brings 

with it a responsibility to offer 

constructive advice as well. 

Also, if you do write, send a copy 
of your letter to Joe at PO Box 

842, Northridge CA 91328: I 
know he will be interested in 
your views. 

FLIGHT 72 DEPARTMENT: 

IS GETTING THERE REALLY 

HALF THE FUN? 

A few months ago I told you 

about a "magic" nostalgia-filled 
trip via AMTRAK to Las Vegas; 

now I am going to describe an 
airborne nightmare. 

I really enjoy traveling by air 

... usually. Once in a while, 
though, things happen that can 

really set you to wondering. The 
very early hours of Saturday. 

May 24th, brought me one of 
those experiences that one 

wants to go through only once. 

The Amateur Radio Computer 
Hobbyist Convention was being 
held in St. Louis. Missouri. Both 

Joe NEAHU and I were sched-

uled to speak, so we decided to 
travel together. Also in our en-

tourage was Bill Orenstein 
KH6IAF, Westlink's Production 

Coordinator. We were to depart 

from Los Angeles International 
Airport (LAX) at 12:45 am on 

TWA Flight 72 nonstop, a 
31/2 -hour trip. 

We arrived at LAX well before 
flight time, checked in, and 

decided to grab a midnight bite 
at the coffee shop since we had 

about 11/2 hours to kill. Little did 
we know how smart a move this 

was. Thirty minutes before the 

flight, we arrived at the gate 
figuring that the plane would be 

ready for boarding. No way. As it 

turned out, it was well after 1:00 
am before we were airborne. 

The aircraft was a Lockheed 
L-1011, usually one of the most 
luxurious planes in the sky. Not 

this one. In fact, after a while we 

began to feel as if we were part 
of an episode of the old TV pro-
gram "Twilight Zone." For in-

stance, while our overhead read-
ing lights and air conditioner 
outlets worked fine on the 

ground, at altitude they stopped 
altogether, except for Joe's 

light, which kept blinking on and 

off at unscheduled intervals re-

gardless of the position of the 
on-off switch. 

Then there was the food. 
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Move over imports, here's the new TEN-TEC 
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All new, all nine hf bands and only $849! 
DELTA — the symbol of change—the name 
of a great new TEN-TEC transceiver. A 
transceiver for changing times, with new fea-
tures, performance, styling, size and value. 
TOTAL SOLID-STATE. By the world's most 
experienced manufacturer of hf solid-state 
amateur radio equipment. 
ALL 9 HF BANDS. First new transceiver since 
WARC. 160-10 Meters including the three new 
hf bands (10, 18 & 24.5 MHz). Ready to go 
except for plug-in crystals for 18 and 24.5 MHz 
segments (available when bands open for use). 
SUPER RECEIVER. New. low noise 
double-conversion design, with 0.3 i.a.V sen-
sitivity for 10 dB S+ N/N. 
HIGH DYNAMIC RANGE. 85 dB minimum 
to reduce overload possibility. Built-in. switch-
able, 20 dB attenuator for extreme situations. 
SUPER SELECTIVITY. 8-pole monolithic 
SSB filter with 2.4 kHz bandwidth, 2.5 shape 
factor at 6/60 dB points. And optional 200 Hz 
and 500 Hz 6-pole crystal ladder filters. Eight 
pole and 6-pole filters cascade for 14 poles of 
near ultimate skirt selectivity. Plus 4 stages of 
active audio filtering. To sharpen that i-f 
response curve to just 150 Hz bandwidth. 
4-position selectivity switch. 
BUILT-IN NOTCH FILTER. Standard 
equipment. Variable, 200 Hz to 3.5 kHz, with 
notch depth down to —50 dB. Wipes out 
interfering carriers or CW. 
OFFSET TUNING. Moves receiver frequency 
up to ± 1 kHz to tune receiver separately from 
transmitter. 
"HANG" AGC. For smoother, clearer, re-
ceiver operation. 
OPTIONAL NOISE BLANKER. For that 
noisy location, mobile or fixed. 
WWV RECEPTION. Ready at 10 MHz. 
"S"/SWR METER. To read received signal 

strength and transmitted standing wave ratio. 
Electronically switched. 
SEPARATE RECEIVER ANTENNA JACK. 
For use with separate receiving antenna, 
linear amplifier with full break-in (QSK) or 
transverters. 
FRONT PANEL HEADPHONE AND 
MICROPHONE JACKS. Convenient. 
DIGITAL READOUT. Six 0.3" red LEDs. 
BROADBAND DESIGN. For easy opera-
tion. Instant band change—no tuneup of 
receiver or final amplifier. From the pioneer. 
TEN-TEC. 
SUPER TRANSMITTER. Solid-state all the 
way. Stable, reliable, easy to use. 
200 WATTS INPUT. On all bands including 
10 meters (with 50 ohm load). High SWR does 
not automatically limit you to a few watts 
output. Proven, conservatively rated final 
amplifier with solid-state devices warranted 
fully for the first year, and pro-rata for five 
more years. 
100% DUTY CYCLE. All modes, with confi-
dence. 20 minutes max. key-down time. 
Brought to you by the leader in solid-state 
finals, TEN-TEC. 
QSK — INSTANT BREAK-IN. Full and fast. 
to make CW a real conversation. 
BUILT-IN VOX AND PTT. Smooth, set-and-
forget VOX action plus PTT control. VOX is 
separate from keying circuits. 
ADJUSTABLE THRESHOLD ALC & 
DRIVE. From low level to full output with 
ALC control. Maximum power without distor-
tion. LED indicator. 
ADJUSTABLE SIDETONE. Both volume 
and pitch, for pleasant monitoring of CW. 
SUPER STABILITY. Permeability tuned VFO 
with less than 15 Hz change per F° change 
over 40° range after 30 min. warmup—and 

less than 10 Hz change for 20 Volt AC line 
change with TEN-TEC power supply. 
VERNIER TUNING. 18 kHz per revolution. 
typical. 
SUPER AUDIO. A TEN-TEC trademark. 
Low IM and HD distortion (less than 2%). 
Built-in speaker. 
SUPER STYLING. The '80s look with neat. 
functional layout. "Panelized" grouping of 
controls nicely human engineered for logical 
use. New, smaller size that goes anywhere, 
fixed or mobile (43/4 "h x 113,41"w x 15"d). 
Warm, dark front panel. Easy-to-read contrast-
ing nomenclature. Black "clam-shell" 
aluminum case. Tilt bail. 
MODULAR/MASS-TERMINATION CON-
STRUCTION. Individual circuit boards with 
plug-in harnesses for easy removal if neces-
sary. Boards are mailable. 
FULL ACCESSORY LINE. All the options: 
Model 282 200 Hz CW filter $50; Model 285 
500 Hz CW Filter $45; Model 280 Power 
Supply $139: Model 645 Dual Paddle Keyer 
$85: Model 670 Single Paddle Keyer $34.50: 
Model 247 Antenna Tuner $69; Model 
234/214 Speech Processor & Condenser Mi-
crophone $163: Model 215 PC Ceramic Mi-
crophone $34.50. Model 283 Remote VFO. 
Model 287 Mobile Mount. and Model 289 
Noise Blanker available soon. 

Experience The Notable Change In HF 
Transceivers, Experience DELTA. See your 
TEN-TEC dealer or write for full details. 
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The Spectrum Communications booth had to be cleared of a com-
plimenting crowd before this shot could be taken. 

What a gourmet treat! About 30 

minutes after takeoff, the atten-
dants distributed to each pas-

senger a small cellophane 
wrapped box which contained 
two small breadsticks, two 
crackers, one small bag of 
pretzels, one granola bar, a 

small plastic container of 
cheese spread, a cheese-
spreading utility tool (wood), 
one napkin, and airline promo-
tional material. 
That was it! Except for some 

beverages, that was the extent 
of the food service. None of the 
cute little miniature sandwiches 
such as were served on a United 
night coach flight four weeks 
earlier when we went to the 
Dayton Hamvention. No ... just 

a goodies box that I could have 
filled from an airport vending 

machine. Now you understand 
why we were lucky to have 
grabbed a bite before getting on 
the plane. For those of you who 
find the foregoing hard to be-
lieve, Bill KH6IAF still has his 
box unopened. He's saving it as 
a souvenir! 

Along about sunrise, the Cap-
tain got on the intercom to tell 

us that St. Louis was fogged in 
and that we would be sitting at 
33,000 feet for a while in hope 

that the fog would clear. About 
45 minutes later, he made an an-
nouncement that we would be 
going to Kansas City to await 

the reopening of the St. Louis 
airport. By this time, Bill and I 
were kind of hungry, and we 
figured any place with food 
would be welcome. So, 30 min-
utes later we landed in Kansas 
City, only to learn that while we 
could deplane, we could not 
leave the gate area. Why? No 
security people to recheck us 
through those crazy machines. 
Now, I grant you that in this day 
and age airline security is im-
portant, but this was just totally 
absurd! What were they afraid 
of? That I might smuggle a 
prune Danish on board? 

We were on the ground in 
Kansas City about an hour and 
45 minutes. Finally, it was an-
nounced that we would depart 

Works with all hand held and portable units. ...324 
1-3 watts in, 10-25 watts out, 4MHz band width. 
Operates from 12-14 VDC. Solid state RE switching. 

THS ELECTRONICS 
RD 1, Box 195, Greene, NY 13778  VISA' 

Phone 607-656-8071 

DARA (Dayton Amateur Radio Association) thought of everything, 
including this specially-equipped mobile talk-in van. 

for St. Louis, and a few minutes 
later, I think we did. I say "think" 
because by this time I was so 
tired that I was out like a light as 
soon as I hit the seat. I remem-

ber neither the takeoff nor the 
landing. My plan had been to get 
to the hotel by 7:00 or 7:30 am 
and sleep till noon, but it was 
noon by the time we got our 
bags and reached the Sheraton. 

Oh, yes, getting our bags ... 
that was a trip in itself. The St. 

Louis airport has a unique bag-
gage handling and claim sys-
tem. Instead of each carrier hav-
ing its own claim area, St. Louis 
uses a central baggage claim 
area, which is currently under 
reconstruction. Over a -highly 
distorted public address sys-
tem, they announce which bag-

gage will be on which carousel, 
and, if you are lucky, you will get 
the message the third or fourth 
time it's announced. In our case, 
since our flight was a few hours 
late (as were many others), there 
was a short delay in obtaining 
our bags. They announced it 
would be 10 minutes. Then an-

other 10 minutes, then another 
10 minutes, and so on. About an 
hour later, our luggage followed 
us off the aircraft and met us in 
this baggage-pickup parlor. In 
all, a flight that was supposed to 
be 31/2 hours was twice that. 
Creature comfort was nil and I 
will be writing TWA a strong let-
ter about this one. 
In closing this segment, just a 

note about the ARCH Conven-
tion: It was sensational. 

DAYTON IN PICTURES 
DEPARTMENT 

Last month, I told you about 
the personal side of my trip to 
Dayton's annual Hamvention 

and promised you a picture 
story this month. 
Two of the nicest people I 

have ever met are Noel and 
Marilyn McKeown. They are two 

"together" people, and both 
devoted quite a bit of time to.the 
Hamvention. Noel served as the 
General Chairman, and Marilyn 
was involved in a myriad of 
things. It was also a first for 
their 8-month-old daughter—her 
first Hamvention. As you can 
see from the photo, already she 
is very much involved. 

The photo of the Spectrum 
Communications booth was not 
an easy shot to get. Spectrum's 
high-quality line of amateur and 
commercial repeaters drew 

large crowds, and I actually had 
to ask those in front to step 

away for a moment so that I 
could photograph it. 
Our final photo was taken in-

side the DARA communications 
"mobile home." This is an in-
stallation you must see to be-
lieve. It's capable of operation 
on virtually any band in any 
mode, and can go just about 
anyplace it's needed. That's 
Greg WB8AVK doing his stint on 
the  "hamvention  talk-in 
station." If you get to the Ham-
vention next year, look for a 
silver mobile home with the 
DARA emblem on its side. It will 
be parked alongside the build-
ing adjoining the flea-market 
area. 
Hamvention '80 was a true 

"blast." If you were among the 
26,000 people who attended, 

then you know this firsthand. If 
you weren't, then I can suggest 
only that you try to get to 
Hamvention '81. If '80 was any 
indication of what is to come, 
then you are in for a treat. 
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Buy Direct from the Tri-Ex® Factory 

Model W-Series 
Supports 9 sq ft. 
of antenna area 
in 50 MPH winds. 
CDR rotator 
mounting plate in 
top section. Rigid 
base mount 
included. 

[11.1•111111 

Model LM-Series 
Supports 16 sq. 
ft. of antenna 
area in 60 MPH 
winds. Large top 
section for all 
CDR and small 
prop pitch 
motors. Tilt-over 
option. 

Model TM-Series 
The Sky Needle 
series supports 
large amateur 
beams. Hinged 
base mount 
included for 
concrete base. 
Geared tele-
scopic winch 
included. Motor 
included with 70, 
90' & 100' 
models. 

Come to Tri-Ex for innovative tower design and 
engineering! Our towers are famous all over the 
world for their strength, stress and wind resistance. 
Now you can buy a superior Tri-Ex tower at 
FACTORY SAVINGS! 
Choose your metal. Towers can be fabricated in 

steel to ASTM Specifications with hot-dipped gal-
vanized finish (done after construction so that inside 
surfaces are zinc-coated, too). Or in Triexium'", our 
lightweight, corrosion resisting, high-strength light 
alloy. 
Tri-Ex HAM towers are available self-supporting or 

guyed: take your choice. The W series of crank-up 
towers, the LM series of crank-up/tilt-over towers 
and the TM sky needles are self-supporting. 
Use your charge power to buy your tower. Tri-Ex 

honors Visa and Master Charge credit cards. If you 
have questions about tower accessories or which 
size tower is right for your antenna, call Bill Salerno, 
his technical sales know-how is ready to serve you. 

ri-Ex 
TOWER CORPORATION 
7182 Rasmussen Ave., Visalia, CA 93277 

335 

Factory Direct Prices 
Save You 25%! 

= B M 

e lf:1141/V °  

11 5  -TOLL FREE 
800-526-5277 
in New Jersey  W2ONV 
201-279-7528 

CALL NOW 
or 

USE THIS HANDY ORDER FORM 
Mail to Tri-Ex Tower Corp. 
7182 Rasmussen Avenue, Visalia, CA 93277 

Name   

Street   

City   State   Zip   

1:1 Check Enclosed  0 Visa  vim*  0 M/C 

Card #   Expires   

Bank ft   Signature   

Model 
Number 

Wind Load 
Nested  Extended  or 50 MPH 
Height  Height  Antenna Load 

Factory 
Direct 
Price 

ED 40  13' 0"  40'  60 Sq Ft t  $  492 00 

MW 35"  20' 5"  35'  9.5 Sq Ft  435 00 

MW 50"  20' 10"  50'  86 Sq. Ft  .Z 668.00 

MW 65"  21' 3"  65'  50 Sq. Ft  .$ 913.00 

W 36"  20' 6"  36'  90 Sq Ft 546 00 

W51"  21' 0"  51'  9 0 Sq Ft 844 00 

WT 51"  21' 0"  51'  90 Sq Ft 

W 67"  22' 0"  67'  90 Sq. Ft.  1,816.00 

923 00 

LM 237"  20' 6"  37'  160 Sq. Ft.  1,064.00 

LM 354"  21' 0"  54'  160 Sq. Ft.  1,537.00 

LM 470"  23' 6"  70'  160 Sq Ft.  2.826.00 

LM 470D•• 
Motorized 

23' 6"  70'  16.0 Sq. Ft.  3.221.00 

TM 490"  28' 0"  90'  37.8 Sq. Ft 
Sky Needle 

10.560.00 

•Triexium'" 
"Also available in Triexium. Please consult factory for prices. 
tWhefl properly guyed 2 positions. 
tRoof bracket or guyed at 1st level. 

NOTE: All products FOB Visalia. CA. Prices and specifications 
subject to change without notice. Ninety day limited 
warranty. California residents add sales tax. 

v. Reader Service—see page 195 
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DX 
James D. Cain KlTN 

306 Vernon Avenue 
Vernon CT 06066 

LISTS 
No, not the kind where you sit 

on a frequency for days waiting 
your turn to call a station you 
don't even know you are waiting 
for. Who could get along these 
days without lists: groceries, 
resolutions, errands. Mr. Nixon 

had his Enemies List and the 
ARRL has its Entities List. Like it 
or not, other DXing awards not-
withstanding, our DX corner of 

the hobby revolves around the 
ARRL DXCC Countries List, 
CD-216 in Leaguese. Let's look 
at it. 
DXCC is a club, the DX Cen-

tury Club. One hundred coun-
tries and you're in. No black-
balling, no dues, no rituals— 
just a hundred 0SL cards from 
different places listed on CD-216 
and the DXing game begins in 
earnest. The second hundred 
are normally easier than the 
first, while the third hundred 

becomes real sport. After three 
hundred, the air gets pretty thin. 
DXCC has been sponsored by 
the ARRL since the 1930s. It was 
"started over" following WW II, 
on November 15, 1945, to be ex-
act. In the succeeding three 

decades, DXCC has convoluted 

almost to the point of seeming 
alive at times. 
But you know all this. There 

are other awards to be had while 
chasing DX, some sponsored by 
Americans and many more by 
other countries. Just like DXing 
itself, the awards are all political 

in nature and thus controversial. 
73 Magazine sponsors the "DX 
Country Club Award" for work-
ing 73 (or more) countries from 
its list during any calendar year. 

The 73 list has all the DXCC en-
tities plus additional things like 
the African "homelands" and 
many spots which have been 
deleted from the DXCC list. 

CQ Magazine has its "CQ DX 
Award," which is nearly identi-
cal to DXCC except they count 
current entities only. And not 

too long ago, Worldradio news-
paper initiated a "Worked 100 
Nations Award," which is 

summed up by their first rule: 
"W-100N virtually eliminates the 

need to work geographic areas 

heard only during DXpeditions. 
Almost all national entities have 
amateur stations consistently 
active on the air." Wishful think-
ing there, but they have knocked 
off the uninhabited rocks and 
reefs. 

So by confirming a hundred 

countries or entities or rocks 
and reefs or buildings, you can 

probably use the hundred QSLs 
to qualify for not one, but actual-
ly four, handsome pieces of 
wallpaper. And if you're multi-
mode, you should be able to 
paper an entire small room. 
DXCC isn't the only game in 

town, you see. 

But DXCC is the main attrac-

tion. It has run a long time and 
generally has been adminis-
tered with care and consistency. 
In the vernacular, we would call 
the other awards "spin-offs" of 
DXCC, tailored to meet other 
needs and wants of DXers. Now, 
if DXCC hasn't been sufficient 
for some, will it be able to adapt 
to the 1980s? (See this column 
last month.) The Volkswagen 

Beetle was marketable for forty 
years as updating matched 
safety regulations, advance-
ments in automotive art, and 
changing consumer tastes, but 
finally the end came. Will DXCC 
change with the times, will it be 

replaced by something all new 
from ARRL, or will one of the 
spin-offs overtake DXCC? Let's 

consider some of the angles, 
keeping in mind that DXing 
would probably be very different 
from what we know it had DXCC 
never existed. 

DXCC is an "operating 

achievement award," created in 
the 1930s to satisfy amateurs' 
competitive urge to excel. The 

Tom Schell SM6AFH has a OSL worth swapping for. He's an active OXer with DXCC, WAS, and WAZ. 
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challenge is different for all of 
us, with working the first hun-
dred using two Watts tanta-
mount to working them all with 
high power. For many, the real 
challenge comes above 300 
countries, when the ones need-
ed can be counted on the fingers 

and where patience and staying 
power count most. Between, 
say, 200 and 300, operating skill 

and staying informed make the 
difference. For some, the DXCC 
Honor Roll does not and will not 

hold the magnetism it has held 
for those of us who have spent 

decades approaching it. You 
must be able to do more than 
get on lists or check into "nets" 
to make the Honor Roll: expedi-
tions as recently as the past 
month proved that and will con-
tinue to do so. Thus, those who 
do not develop operating prow-
ess can forget the Honor Roll, 
but they probably do not have 
the necessary achievement 
orientation to make it anyway. 

Until just a few years ago, if a 
US amateur moved over 175 

miles, he was forced to start his 
DXCCing over from zero (unless 

he remained in the same call 
area). It was the mid-1970s 
before the ARRL recognized 
that people move and that work-

ing DXCC entities is more de-
pendent on the operator and the 
availability of stations at the 
other end then on the operator's 
being in Iowa instead of Penn-

sylvania. "Rule 9" was then 
changed to state that contacts 
must be made from the same 
DXCC country. 

Another problem which 
haunts serious DXers is the 
spectre of operating a DXpedi-
tion from an extremely rare enti-
ty when one does not have 
credit for that entity himself. In 

the past, it was not unusual to 
have a friend operate one's sta-

tion in these cases; now that 
friend can (and often does) just 
sign the expeditioner's call from 
the friend's station to "put him 
in the log." Naturally, a moral 
question arises here which 
could be handled by merely re-
writing DXCC rules to state that 
an expeditioner will receive 
DXCC credit for the rare entity 
from which he operates. Sound 
crazy? Well, the DX Advisory 
Committee of the ARRL thought 
so last year, when they voted 
down the proposition. But DXCC 

is just a game in which the great-
est award is a plaque for 
"Number One of the Honor 
Roll," and for most of us it is 
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11C05 1 GHz, pre. 

Special S59.95 
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ATF 417 pre-amp net  Special $19.95 
MRF 901 UHF transistors, 1 GHz  Special $ 3.95 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO 
MAKE YOUR COUNTER COMPLETE HAL.600A 7-DIGIT COUNTER WITH FRE 
OUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS ONE FOR 
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY AUTOMATIC ZERO 
SUPPRESSION TIME BASE IS 1 0 SEC OR 1 SEC GATE WITH OPTIONAL 10 
SEC GATE AVAILABLE ACCURACY t 001 %, UTILIZES 10-MHz CRYSTAL 5 
PPM 
COMPLETE KIT    $129 
HAL-300A 7.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 
MHz FEATURES TWO INPUTS ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1 0 SEC 
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY 
t 001 %. UTILIZES 10-MHz CRYSTAL 5 PPM 
COMPLETE KIT  $109 
HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 
MHz OR BETTER AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON 
DEMAND FEATURES TWO INPUTS ONE FOR LOW FREQUENCY INPUT, AND 
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX 
PRE SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 1 0 
SEC AND  1 SEC TIME GATES  ACCURACY  t 001 %  UTILIZES 10 MHz 
CRYSTAL 5 PPM 
COMPLETE KIT  $109 

PRE-SCALER KITS 
HAL 300 PRE   $14.95 

(Pre-drilled G10 board and all components) 

HAL 300 A PRE   $24.95 
(Same as above with preamp) 

HAL 600 PRE  $29.95 
(Pre-drilled 610 board and all components)   

HAL 600 A PRE  $39.95 
(Same as above but with preampi   

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED. PLATED THRU AND 
SOLDER FLOWED G-10 PC BOARD. 7-567's, 2-7402, AND ALL ELECTRONIC 
COMPONENTS BOARD MEASURES 31/2  s 51/2  INCHES HAS 12 LINES OUT 
ONLY $39.95 

DELUXE 12.13UTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206 
chip Provides both VISUAL AND AUDIO indications. Comes with its own two 
tone anodized aluminum cabinet Measures only 2 3/4 x 3 314  Complete with 
Touch-Tone pad, board, crystal. chip and all necessary components to finish 
the kit 
PRICED AT  $29.95 

For those who wish to mount the encoder in a hand-held unit, the PC board 
measures only 9/16" x 1 3i4" This partial kit with PC board. Crystal, chip and 
components 
PRICED AT  $14.95 

ACCUKETER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO. 
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY 
TO THE WB4VVIP ACCUKEYER WHILE DESIGNED FOR DIRECT ATTACK 
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95 

ACCU EEEEE (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY 
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
RETT, IN OST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK 
116.95 

ACCUICUalt —MEMORY OPTION KIT—TOGETHER ONLY 532.00 

6-DIGIT CLOCK • 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC 010 PRE-DRILLED PC BOARDS, 1 
CLOCK CHIP. 6 FND 359 READOUTS. 13 TRANSISTORS. 3 CAPS, 9 
RESISTORS,  5 DIODES,  3 PUSH BUTTON  SWITCHES.  PO WER 
TRANSFORMER AND INSTRUCTIONS 
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA 
PRICED AT    512.9$ 

CLOCK CASE Available and will lit any one of the above clocks Regular 
Price  S6 50 Seat Only 54.50 when bousht with clock 

SIX.DIGIT ALAIN CLOCK KIT for home, camper RV, or field-day use Operates 
on 12-volt AC or DC. and has its own 60-Hz lime base on the board Complete 
with all electronic components and two-piece, pre-drilled PC boards Board 
size 4" x 3" Complete with speaker and switches If operated on DC there is 
nothing more to buy • 
PRICED AT  $16.95 
Twelve volt AC line cord for those who wish to operate the clock from 110-volt 
AC  $2.95 

SHIPPING INFORMATION 
ORDERS OVER $15 CO WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN 
$15 00 PLEASE INCLUDE ADDITIONAL $1 00 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER 
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simply self-satisfaction and 

peer recognition. If we worked a 
new one to elevate us to the 
Honor Roll and were asked if the 
operator who risked life and 
limb to put it on the air should 
get credit himself, we'd reply 
"yes" in an instant. The Honor 

Roll could thereby come to rep-
resent not only achievement in 
sitting at home, ear glued to 
speaker, waiting for new ones, 
but also for being on the other 
end helping the stay-at-homes. 

It would turn out to be, for some, 
a recognition of both facets of 

DXing. Or don't you like apple 
pie, either? 

Possibly the greatest mistake 
ever made in DXCC was recog-
nizing phone as a distinct mode 

to be credited and awarded sep-
arately. For years and years, the 
two awards available were 

Mixed and Phone, because it 
was initially more difficult to 
work DX on phone due to lack of 
stations, weaker signals, etc. 
Offering a phone award may 
have encouraged operation on 

that mode for the first year or 
two, but it did little else. Then 
when things came full circle, as 
they tend to do, many forgot CW 

and working DX became easier 
on phone than on code, so the 
League bent under the pressure 
from the die-hards and institut-
ed, in 1976, a CW DXCC. But it 
does not even require two-way! 
All you have to do is find the sta-
tion you want, work him on 

phone, then send your callsign 
to him on CW; he comes back on 

phone to tell you you are "five 
nine nine," and, presto! another 
CW DXCC credit. The irony of 
this system is that the DX sta-

tion does not even have to be 
able to copy the code. 

There's more. The past few 
years have finally seen DXCC 

awarded for RTTY, 160 meters, 
and OSCAR, but there are no en-

dorsements at levels after 100 
countries (entities). SSTV and 

FM (possible on 10 meters) have 
not made the grade yet. With the 
DXCC operation at Headquar-
ters always behind these days, 

Larry Smith N1AAX along with Chris Emery K1RIF/VP2MFI 

operated VP2MFJ in April from the shack of VP2MF on the island 
of Montserrat. They made almost 2,000 contacts in about 32 hours. 
Photo by K1RIF. 

why not simplify things by issu-
ing endorsements only in the 
Mixed category, and just the 
basic club membership of 100 
on all other modes? That 
wouldn't be as far-fetched as 
the League's trial balloon a year 
ago of starting the entire DXCC 

program over at zero for every-
one. Oh, sure, those on the 

Phone and CW Honor Rolls 
would find the first solution re-
pugnant (not to mention the sec-
ond!), but they could be accom-

modated by having an all-time, 
final Honor Roll for the first-
wave DXCC. A similar situation 
has come up in the contest pro-
gram, where wholesale changes 
in contest times and point struc-
tures have altered scores to the 
point where comparison to past 

records is meaningless. In the 
case of a contest like the 

November Sweepstakes, which 
is as old as DXCC, the argument 

about "tradition" seems to have 
not held much weight at Head-
quarters. 

A note: The latest blow to 
DXCC tradition came recently. 
Know those little cellophane 
stickers you endorse your DXCC 
certificate with (110, 120, 130)? 
Well, they're being phased out. 
We got stickers 260 through 290 
the other day, and one was an 
oddball, opaque white instead 
of see-through cellophane. A 
guess would be that since the 
cellophane stickers were 
notorious for not adhering to the 
DXCC lapel pin, the decision 
was made to switch to a strong-
er glue sticker for both pin and 
certificate, rather than provide 
two different kinds of stickers 
(an added cost). But when you 
take your DXCC certificate (the 
certificate you've been adding 
to for years and years) out of the 
frame to add the latest endorse-
ments and put that oddball 

sticker on, it's enough to make 
you cry. Start over with a brand-
new certificate and all new 
matching stickers? And throw 
away the original from the 50s or 
60s? Not a chance! 

ON THE BANDS 

August. Is it the pits of HF DX-
ing? Well, July and September 
have some support as being the 
best time to take the antennas 
down for refurbishing, too. All 
three months are nothing to 
compare to autumn and spring 
conditions. At least when it's 
August, October, probably the 
best overall HF month of the 
year, is only weeks away. 

August is a good time to clean 
up those states you need for 
five-band WAS on 10-meter 
sporadic-E and for weeding your 
garden. The All Asia CW Con-
test and the Worked All Europe 
Contest are August attractions 
and can be very interesting sum-
mertime activities; they can also 
witness horrible propagation. 
It's chancy. 

May expeditions were plenti-
ful in 1980, although the rarity 
was not up to the April show of 
TZ4AQS, Mali, K6LPL/Johnston, 
and Glorioso by FROACB and 
FROACC/G. Frank Turek, who 
operated ZA2RPS in 1971, op-
erated in May from Madeira as 
DL7FT/CT3, using an Atlas 210X 
and TH3 Jr. beam. Frank spent 

much of his time on the air 
quashing rumors that he is go-
ing to Albania again soon. There 

is some hope along those lines, 
but not much. 

A Dutch club, the Novioma-

gun DX Group, vacationed in 
Luxembourg in mid-May, eight 
of them signing "portable LX." 
QSL all of them to PAOKHS, 
Smaragdstratt 53, 6534WN Nij-
megan, the Netherlands. 
W5HF and K5GOE operated 

at the British Virgin Islands as 
VP2VEZ and VP2VEN respec-
tively, both trying to complete 
DXCC with their VP2 callsigns. 
Charles Jackson SVOAA put 

Crete on early in May, but his 
next stop at Rhodes (Dode-
canese) was cancelled. His all-

CW SVGAA/5 operating included 
regularly-scheduled forays into 
the US novice bands. QSL Box 
722R, APO NY 09223. 

Jerry Harley WA2TTI operat-
ed from Greenland the second 

week of May and was back 
again in June. His radio time is 
sandwiched between Air Force 
duties. 

4Z4TT and another unidenti-
fied operator came on from the 
Tokelau Islands on May 10, op-
erating ZM7AA for over a week 
but in a sporadic manner. Many 
Europeans went empty-handed 
in trying to work this one. There 
was no advance warning of the 
operation, either. Many were 
worked, however, and QSLs go 
to PO Box 22-572 for SSB and 
PO Box 22-800 for CW contacts. 
During May, Eric Sjolund 

SMOAGD operated first from 
Swaziland as SM0AGD/306, fol-
lowed by Botswana as A22GD, 
and then Rwanda as 9X5LE (an 
established station there). Most-

Continued on page 152 
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THE GIANT I F DEN " COMPANY 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND A ZDEN. INTRODUCE THE BRILLIANT NEW PCS-2000 

MICROCOMPUTER 
NOT $550.00 NOT $550.00 

SU M MER  SU M MER 
SUPERIOR COMMERCIAL GRADE 

SALE  SALE 
2 METER FM TRANSCEIVER 

4_11100  Z 9 9° 

REG. $369.00 
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COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE 
FREQUENCY RANGE: Receive and transmit: 144 .00  to 147 .995  MHz , 
5Khz steps + MARS-CAP CAPABILITY BUILT IN (142-149 .995  MHz). 

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. 
• SIZE: UNBELIEVABLEI ONLY 6 3/4" x 2 3/8" x 9 3/4". COMPARE!  
• MICROCOMPUTER CONTROLLED: All scanning and frequenc y-control  
functions are performed by microcomputer. 

• DETACHABLE HEAD: The control head may be separated from the  radio  
for use in limited spaces and for security purposes. 

• SIX-CHANNEL MEMORY: Each memory is re-programmable. M emor y is 
retained even when the unit is turned off. 

• MEMORY SCAN: The six channels may be scanned in either the "bus y" 
or "vacant" modes for quick, easy location of an occupied or  unoccu pied  
frequency. AUTO RESUME. COMPARE!  

• FULL-BAND SCAN: All channels may be scanned in eit her "bu sy" or  
"vacant" mode. This is especially useful for locating repeater frequencies  
in an unfamiliar area. AUTO RESUME. COMPARE!  

• INSTANT MEMORY-1 RECALL: By pressing a button on the mi cro phone  
or front panel, memory channel 1 may be recalled for immediate use.  

• MIC-CONTROLLED VOLUME AND SQUELCH: Volume and sque lch  can  
be adjusted from the microphone for convenience in mob ile operation.  

• ADDITIONAL OFFSETS: Provides three additional offset values:  + 0.4  
MHz, + 1 MHz and + 1.6 MHz. Other offsets may also be obtained.  

• 25 WATTS OUTPUT: Also 5 watts low power for short- distance  commun-

'cation. 
• DIGITAL S/RF METER:LEDS indicate signal strength and power output. 
No more mechanical meter movements to fall apart! 

• LARGE  1/2 -INCH  LED  DISPLAY:  Easy-to-read  frequency  display 
minimizes "eyes-off-the-road" time. 

• PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL: 
Any frequency may be selected by pressing a microphone or front-panel 
switch. 

• SUPERIOR RECEIVER SENSITIVITY: 0.28  uV for 2)- dB quieting. The 
squelch sensitivity is superb requiring less than 0. 1 uV to open. The 
receiver radio circuits are designed and built to exacting specifications , 
resulting in unsurpassed received-signal intelligibility 

• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is 
optimized by the same high standard of design and construction as is 
found in the receiver. The microphone amplifier and compression circuits 
offer intelligibility second to none. 

• OTHER FEATURES: Dynamic Microphone , built in speaker , mobile 
mounting bracket, external remote speaker jack (head and radio) and 
much, much more. All cords, plugs, fuses, microohone hanger, etc. 
included. Weight: 6 lbs. 

• ACCESSORIES: 15' REMOTE CABLE  $29.95.  C,S-6R A/C POWER 
SUPPLY  $49.95.  TOUCHTONE  MIC  KIT  $39.95. 
EXTERNAL SPEAKER  $18.00. 
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AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FR EE  
8817 S. W. 129th Terrace, Mia mi, Florida 33176  

Telephone (305) 233-3631 • Telex: 80 -3356 

HOURS: 8-6, Mon.  Thor. 

U.S. DISTRIBUTOR 

DEALER IN QUIRIES INVITED 

1•800•327•3102 
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 



RTTY Loop 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallstown MD 21133 

Last month I began to ex-
amine commercial RTTY equip-
ment, using first-hand informa-
tion. Unfortunately, the par-

ticular piece of gear I was ex-
amining for this month's column 
developed a "fatal" malfunc-

tion. Rather than write about its 
failure, I have elected to return it 
to the manufacturer and delay a 
full review until later. It is my cur-
rent impression that the par-
ticular review unit I received had 
been through the mill and that 
its faults were not representa-
tive of the line. 
So, let's catch up on some 

reader input. Along the lines of 
receiving equipment, many of 
you are asking questions about 
the various "computerized" 
RTTY schemes. Tom Altman 
WA5JVH of Midland, Texas, 
writes, "Do you have any infor-
mation on the Macrotronics 
M800 and M80 RTTY/CW inter-
face?" Tom owns a Kenwood 
TS-180S and a Level II TRS-80 

4• 4.4 4.4.44.4 .4 47 .14 .4 4.40 .4 AYA WA W MAI44.11 .4 4 4.0.0.114 
•••. “•••.4.1......•• •••••.....•••••  '  ..,,,,,,,, 
4 ,  ........... ..., ....,,,,........ .,...,...... ..7. =. ......... „...04..41.1.1k4. 

.4.4•44.4.0.44,•/ 4 4.0, MAI  7 
W A 4.44.4•1444 ,  .6 4.0. 4.44 
44144• 441114.0.  I.  . . . . Mu 
4 411 44.4,00-  ••  I * 

... 

4 41411 4,11  41 4.4,1411 

.  .,  ...,, ,, ,.......j 

,  I  .1ril * Ei. 
W A 

1.... " 1  1  tfl1 44 44.44 
......0.4.44 µvoI M .  1 

4 4.011  ,  r e  II  4 . 4 4404 

=  1 . ,I. . YU  Y. ;1 ,•,... •. •.! ..  :,  .11111.. .11.1141.14.141 41 ...., ...........  :,  .4.. ..  . .4"..  ,  g. II.  • .... •A   

II M:6.4.1141.41.41.1.44 

O MR . / t/111.1,/  L. ,/ 1  Y  • M N, ..  .. 5..i••• .... . ...... 
. ...."4 V*  r  .....• 

't r 

. •••••••••1 

I 

, W AY  IMO LA . 0.4 41.140.4 * 
t111 4044.1.4 * 
0114 .04,4.0 4 44.40 4414 

Le44.4 4, 

••  (1 .111.41 404 4a 40,041. 40 444 4. 
• ••••1 

•  *MA W 

r..A.4•••••••••••444. . .  '  ' .  '''' ''' ' 
teA• 44.44 4, 4.1  • . ...,,;I  ... 

...  .  , .  .141111111.11 41 .01,4 
0.0 4.4.,....14 4. 4...4 4, 

11... ••• •••..... 

k1. 4. 4.44 404 4 

441 ....1.4.1...1. . II ,  • I  I 1  * 4 

.  i  4 I. 4 4.144.01 

V.0.4,1 4,1 4• 441 

1•41 4141 41.04  go ,.  
I... •  .14. 4 4•414.1 .1 

10.44,4 4• 4.114  4  .4 44 ....,11146114.1.01 
V.0.1.0 444414111  4  .....11144.1.4.04.4441. 
W AY.. 0 -H .  I  ..I.I4. 4.14 41 , 41,4 
1404 4,4.0 44  11  ,141.0 44. 44•44.40.41 

1‘.  • 
4.4  11141.1.1.4., 

1114.4 444441, 

114 4 4 4.I.4.4 4,19r 
W01.4.4 444 4 44• MI 

14• 4• 4  ; 

= Art  "• 
ip•• 

" (YrYtett . . M .111 •••  •  .  ••• 1. 

nITITIT A W Q M:41 LIZ a a 

:• 

a0.• •••••• • . . . . .• • •••••••••• * •••••• •• ••••• •• • 

4.4 44 4.1 4 * 4,,  4••   1.41 44.044 4•2 4 .4 404.0 4. 
44.4 44.0 4.4 411 444•4  ,...114 414.0 4.0 4.11 4 4.4444 

41.1.... ,404.a.. 

and would like to merge these 
two on RTTY. In a similar vein, 
Jerry Brantley N5ADJ of 
Crossett, Arkansas, has been 
bitten by the RTTY bug and has 
an Apple II in the shack along 
with his ham gear. Jerry outlined 
his choices as "1. Macrotron-
ics—cheapest way; a. needs 
outside TU to work well; b. RFI? 
2. Robot Model 800—a, new 
product, how reliable? b. How 
good is the built-in TU? 3. 
HAL—costs most." 

Now, these are not easy ques-
tions to answer. My information 
indicates that the Macrotronics 
units themselves, for example, 
are not overly rf sensitive. How-
ever, the TRS-80, Apple II, or 
almost any other popular micro-
computer may cause problems 

if operated in a typical amateur 
radio station. Call it a mixed 
marriage, if you will, between rf 
and digital electronics. The 
computers generate a good deal 
of hash, which may interfere 
with a broad band of frequen-
cies on a receiver close by. The 
"bus-oriented" systems, espe-
cially S-100 ones, are notorious 
for putting out all kinds of radia-
tion from signals traveling down 
the bus paths. My SWTPC 6800, 
for example, puts out birdies 
and whistles, which represent 
not only the system clock, but 
other assorted bus signals do-
ing their own thing. Now, prop-
erly timed, this is great for play-
ing the William Tell Overture on 
a nearby AM radio, but it can 

wreak havoc on RTTY signals. 
This problem is minimized both 
by shielding and through the 
use of a non-bus-oriented sys-
tem, such as the TRS-80. Fur-
ther, most computers do not re-
spond nicely to rf floating 
around the shack and will either 
halt, crash, or make all kinds of 
messy errors. Nevertheless, 

operation of most systems is 
possible if you keep rf in the 
shack to a minimum and shield 
the computer to keep signals 
where they belong. 
You don't have to go the com-

mercial route, however, to put a 
microcomputer on RTTY. Pro-
grams have been published, 

here and in (shudder) other jour-
nals, which put most CPUs on 
RTTY. Although many of them 
require some minimal hardware 
for interfacing, the expense is 

certainly nominal, and this may 
well be the most cost-effective 
way for the ham with a computer 
to get on RTTY. 

Now, many of these problems 
are solved through use of inte-
grated units such as the HAL or 
Microlog series of RTTY termi-
nals. Yes, they are expensive, 
but no more than the price of a 

computer, terminal, and inter-
facing. And, they do what they 
are designed to do very well. 
From information available to 

me, mostly on manufacturers' 
data sheets, any of the available 
"video RTTY" units should pro-
vide adequate service to the 
average ham. The various sys-
tems provide a variety of options 

and features which make opera-
tion on RTTY as it never was be-
fore! If you don't own, or are not 
contemplating owning, a micro-

• •• 

computer and you desire to en-
joy silent RTTY, one of these is 
sure to satisfy you. 
I am going to have to plead ig-

norance about the Robot sys-
tem mentioned. I have no liter-
ature on it, nor can I recall any 
reviews. If any reader has expe-
rience with the Robot 800, he or 

she is invited to drop a line for 
future inclusion in this column. 

Continuing along the lines of 
receiving, here is a tip passed 

along by Larry Clouse NOAAU of 
Gladstone, Missouri. One of 
Larry's requests is the passing 
along of useful modifications to 
commercial equipment that 
make our lives easier. Larry has 
the Flesher TR-128 speed con-

verter and noted that the buffer 
will overflow if the speed control 

is turned down, so that data is 
coming in faster than it goes 
out. He suggests adding a diode 
from Terminal Board H going to 

pin 8 of IC1, a J-K flip-flop. He 
relates that, for example, when 
the buffer fills while trans-
mitting at, say, 30 words per 
minute, this modification will 

open the speed control up to 60 
until the buffer is almost empty. 
Then the flip will flop, and speed 
should resume at the previously 
set speed. Sounds interesting! 
It seems like I end up mention-

ing this about once a year, but 
to respond to Robert Kerr 
KA3AAK, Rick Liftig WAIISD, 

and the others who have written 
or called, RTTY Journal is, as far 
as I know, alive and being pub-
lished regularly. Their address 
is: RTTY Journal, PO Box RV. 
Cardiff-by-the-Sea CA 92007. I 

know it seems like overkill, but 
when you write them, tell 
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First place—WB6SHU's "RTTY - 
Baby 1979." 
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Second place—AD4M's "His Master's Voice." 



INEXPENSIVELY SUPERIOR 
The DS 2000 KSR is the lowest 
priced RTTY terminal available 
with these advanced features: 

0. 
v. 345 

• TX/RX operation on Baudot and ASCII RTTY plus Morse Code (Morse RX optional) 

• Integrated keyboard and video generator allows editing of transmit text 

• Full 24 line by 72 characters per line display 

• Bright/dim display of characters differentiates between TX and RX display 

II Morse receive option may be added at any time 

• Separate CW identification key for RTTY operation 

• Status line on top of screen shows terminal operating conditions 

• Pretype transmit message into 255 character buffer; edit before transmitting 

SI 2 programmable "Here Is messages 

IN Word-wrap-around prevents word splitting at end of display line 

• Word mode allows editing of text to be transmitted 

• Quick Brown Fox and RYRY test message keys 

IN Small size metal cabinet gives effective RFI shielding from transmitters 

III Loop compatible RTTY connections and plus or minus CW key connections 

• 110 and 300 baud ASCII 

III 45.50.57,74.100 baud Baudot 

II 1-175 wpm Morse transmit 

III 1-175 wpm optional Morse receive 

• 120/240 v, 50:60 Hz power 

• Internal CW side-tone 

• UnShift On Space for Baudot 

• Keyboard Operated Switch 

• SYNC idle for RTTY 

• One year warranty 

Write or give us a call. Well be glad to send you our new R TTY catalog. 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

For our European customers. contact: Richter & Co D3000 
Hannover 1 • I.E.C. Interelco, 6816 Bissone/Lugano • Radio 
Shack Ltd., London NW6 3AY • Erik Torpdahl Telecom. DK 3660 
Steilose Denmark 

DS2000 KSR  $499.00 

ESM-914 Video Monitor $169.00 

MR2000 
Morse receive option  $159.00 
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Third place-G3MEJ's "Old Gummy." 

them you read about them here, 
in 73 Magazine's RTTY Loop. 
OK? 

I always like to see new tech-
nology reach the air, and we are 
pleased to announce the arrival 
of the Maryland Mobileers Ama-
teur Radio Club repeater, on 
146.205/146.805 MHz, which 
runs AFSK in the Baltimore 
area. The data format is 170-Hz 
shift, 2125-Hz mark, and 45.45 
baud Baudot. ASCII operation in 
the near future is anticipated. 

Gonna close this month with 
a topic that I have not.covered 

too much, but which interests 
most RTTY-philes: RTTY art. The 
Southern Counties Amateur 
Teleprinter Society (SCATS), of 
California vintage, completed 
judging for their 1979 Worldwide 

RTTY Art Contest. Ed Nally 
WB6HSU of Van Nuys, Califor-
nia, received first place in the 
contest for his entry, "RTTY 
Baby 1979." Second place went 
to Wendell Merk AD4M of Holly-
wood, Florida, who designed 
"His Master's Voice" after the 
old RCA logo. Paul Tew G3MEJ 
of Morden, Surrey, England, 

took third place for "Old Gum-
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Honorable Mention-WB4VEU's "The Rose." 

my." The fair sex took honorable 
mention  as  Sandi  Clark 
WB4VEU of Hurt, Virginia, dis-
played "The Rose." These win-
ning entries are reproduced 

here, although much reduced, 
and all look like winners to me. 

Why not try your hand at 
entering the 1980 contest and 
win a large wood and brass 

plaque as WB6HSU did this 
year? Entries will be accepted 
after September 1, 1980, and 
SCATS will be publishing the 
rules in most ham publications. 

Who knows, maybe your picture 
will be printed here in RTTY 
Loop as one of next year's win-
ners! 

One final thought while we 
are on the subject of RTTY art. 
The situation reported in this 
column over the last several 
months involving Teleprinter 
Art, Ltd., is still quite active. I 
urge any hams who have had 
dealings with the firm in the last 

few years to forward a note to 
me, with details of your good or 
bad experience, at the above ad-
dress. If you desire a reply, a 
self-addressed, stamped enve-
lope is always appreciated. 

Next month, a review of a 
book that guides you to new fre-
quencies, more from the reader-
ship, and a lot more-in RTTY 
Loop. 

Ham Help 
I need a cathode ray tube for a 

Tektronix Model 549 memory 
scope. The tube is V859, Tek-
tronix part number 154-0498-00 
(description: T5490-202, CRT, 
standard phosphor). Scope is 
for hobby use-CRT need not be 
perfect but must be usable. 
Price must be very reasonable. 
Or does anyone know where I 
can get my old CRT repaired-
filament open? 

Curt Powell WB4WAA 
Box 130, Powell Road 

Rocky Mount NC 27801 

(919)-446-3489 

I need a schematic diagram 
and/or instruction manual for an 
RCA model 195(A) Voltohmyst 
VTVM. I will pay postage costs 
and/or copying costs or will bor-
row and return manual after 
copying myself. Thanks. 

Stephen Olster K2MN 
RD 1, Box 3928 

W. Hurley NY 12491 

I need information (operator's 
or repair manual) on a 2-to-5000-
MHz dummy load, type AN/ 
URM-58. The unit is listed as 
Federal Stock Number 6625-519-

5488 and was manufactured by 
WacLine, Inc., Dayton OH, man-
ufacturer's part number 22650. 
Adapters marked UG-1166/U 
and UG-1167/U are included. I 
would appreciate any help. 

CPT Paul W. Morich, CAP 
do Headquarters 
New Jersey Wing 
Civil Air Patrol 
PO Box 16099 

McGuire AFB NJ 08641 

I am in need of full sche-
matics for an FM two-way radio 
that was manufactured by Du-
Mont Corporation. The only 
identifying name on the radio is 
"DUMONT FAIRCHILD TRANSI-

COM." Apparently there was a 
separate power supply which I 

do not have. Any help will be 

greatly appreciated. 

Thomas A. Chambers 
407 S. Williams St. 
Denver CO 80209 

I need a service manual or 
schematic for the Panasonic 

NV-3085 portable video tape 
recorder. 

John S. Lee KA4EPR 
17401 NW 20 Ave. 
Miami FL 33055 

I need a manual for a Ham-
marlund HQ-100 general cover-
age receiver. I will pay for an 
original or a copy. 

Marvin Rosen KA3EUY 
20 W. Madison St. 

Baltimore MD 21201 
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nTR-6800 

R TTY 0060  15 1541 E!T 

AB4G ABAG DE K3ICH K3ICH 
GOOD GIGS HERE IN MARYLAND TOO JOHN 

THE RTTY GEAR HERE IS THE NEW MICROLOG ATR &BOOSTS-FM 
PROGRAMMED TO CALL "CO" AND LISTEN FOR MY CALL SIGN 

I WAS POURING A CUP OF COFFEE IN THE KITCHEN WHEN YOU 

ANSWERED MY "CO" 
THE "AIR" HEARD "K3ICH" WHEN YOU CAME BACK TO ME AND 

KEYED MY ALERT BEEPER'. 
IT THEN AUTOMATICALLY RETURNED THE CALL WHICH DANE ME 

TIME TO GET TO THE RADIO. 
SO JOHN. YOU'RE NOW TALKING TO CHARLIE (HUMAN) INSTEAD 

OF THE AIR-61100  .. HI . HI.. 

OK CHARLIE, GOOD SIGNAL DOWN HERE IN FLORIDA. 

YOU MUST TELL ME MORE ABOUT THE AUTO RESPONSE/CD 
MACHINE   IT MUST BE A MICROLOG 

- 6..00 

The best of both worlds . . . a simple, easy to use 
video system for CW/RTTY/SSTV and an automatic 
computer station control. 
Learn a few keyboard commands; plug in your 

transceiver and you're on the air with performance that 
leaves the others "in the noise." With the program per-
manently stored in ROM, there's no need to fumble 
with loading. To get it going, you just turn it on! 
The complexity of its operation is up to you; the 

capability is there when you need it. Use the computer 
mode to add a new dimension to your station's opera-
tion. It virtually obsolete-proofs the system for future 
developments by allowing direct control or modification 

a taste 
of luxury 
in 
amateur 
radio 

of all operating parameters in all modes. With battery 
backup memory it will remember your ID, stored 
messages and special programs. 
SLOW SCAN TV? Sure, why didn't you say so? It's 

easy with the ATR-6800, our SSTV program outputs 
‘tandard tones for sending characters and computer 
graphics. Compose a full screen and transmit it, jusi like 
you would on RTTY! 
ATR-6800 with 9" monitor  $1955.00 

Ask your dealer or drop by. MICROLOG (OR-
ORATION, 4 Professional Drive, Suite 119, Gaitiers-
3urg, MD 20760, Telephone (301) 948-5307. 

MICROLOG 
INNOVATORS IN DIGITAL COMMUNICATIONS 
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HL9 

Just thought I'd keep you up 
to date on the situation here in 
Korea. Since your visit to the 
Republic, there have been many 
changes in the HL9 environ-
ment. We now have an active 
radio club and club station 
(HL9TX). 
Our club station is located on 

top of a small mountain inside 
the Yongsan military com-
pound. The station is the fruit of 
much effort and is the only HL9 
club station in the Republic of 
Korea. Inside the shack is a Col-
lins KWM-2 which was rebuilt 
from scratch. The antenna is a 
Japanese C-218 tribander for 10, 
15, and 40 meters. The antenna 
is located on the highest point 
on Yongsan, a water tank. 
It is hoped that HL9TX will 

provide a new country for many 
stateside stations. I am pushing 
operations on 40 meters espe-
cially from this super location. 
At this time, our proposed op-

erating regulation is being stud-
ied by the Eighth Army staff. We 
are all anxiously waiting to see if 
it will be approved by the Korean 
government. If it is, it will allow 
licensing of Novice and Techni-
cian class stations for the first 
time in Korea. I have proposed 
several other changes which will 
prove very advantageous to the 
HL9 ham. 

i 
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I will try to keep you informed 
as things come up. I hope you 
will disseminate as much infor-
mation about HL9s as possible 
to the ham fraternity. 

Thomas (Tom) L. NIckle HL9TN 
APO San Francisco CA 

You bet, Tom. You can also bet 
that the group of hams who will 
be with me in October on our 
tour of Asia will be looking for-
ward to meeting you and the 
other HL/HM amateurs. — 
Wayne. 

LITTLE LIGHT? 

Well, you really got carried 
away in the May issue of 73. I 
subscribe to all of your periodi-
cals, so I guess there'll be some 
repetition in Kilobaud Micro-
computing and 80 Microcom-
puting. 
I generally agree with your 

opinions regarding the ARRL 
and the FCC. I would like to see 
a little less innuendo and a lot 
more fairly detailed facts 
printed regarding both. Your 
brush is usually much too broad 
to be really credible. Neither of 
those organizations is 100% 
bad. 
Now for the important stuff. 

The US did not "conquer" any 
countries in WWII other than 
Japan and part of Germany; 

• -A.: 's 

On the left is Thomas L. Nickle HL9TN, President of the American 
Amateur Radio Club of Korea; to the right is Gary M. Keller 
WBOZEE. 

true, we did not set up any long-
range controls there, but we 
really have little problem with 
the Federal Republic and our 
problems with Japan in regard 
to trade practices are of our own 
making. We could effectively 
counter Japan's predatory trade 
practices without imposing im-
port tariffs or anything like that. 
We only have to set up some bu-
reaucratic regulations on im-
ports from Japan and assign the 
development and administra-
tion of them to any one of a num-
ber of existing, well-qualified 
agencies, e.g., HEW, OSHA, 
HUD, etc. Japanese imports 
would slow up in a hurry, if not 
entirely dry up. Then maybe the 
Japanese would try regarding 
trade as a two-way street for a 
change. 
Vietnam. Sure the military on-

ly fought there, and, as in Korea, 
fought under political con-
straints which made success 
impossible. We had absolutely 
no business in either place, but 
the blame has to be put on 
Roosevelt first for Korea and on 
the Irish kid for dabbling in Viet-
nam with his personal toy, the 

Special Forces. Not to forget, of 
course, the father of "The Great 
Society" who put a half million 
troops in Vietnam along with the 
"no win" policy. 
Yep! I'm in favor of a viable 

CIA, too. But how can we have 
such a thing when classified in-
formation no longer exists for all 
intents and purposes? How 
would you like to risk your life in 
a "secret" operation knowing 
that a whole passel of congress-
men are privy to that operation? 
You might as well have an over-
sight committee composed of 
AP, UPI, and all the major net-
works. 
We're in pretty good shape 

other than Central and South 
America, Africa, and Asia? 
You're not sure about France? I 
am. In the case of France, chari-
ty begins and ends at home, par-
ticularly after they get all 
wrapped around the axle again 
and cry out for us to rescue 
them once more. Not that sure 
about Mexico and Canada 
either? Canada just turned 
rather decisively back toward 

Continued on page 159 

The C-218 antenna system for 10, 15, and 40 meters. 
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A SWAN FOR EVERY NEED 
Talk State of the art, Versatility, or Economy — SWAN'S famous "world's best" 
Engineering team has designed a complete line of Transceivers to suit your need. 

Take a look at the three hottest new 
SSB Transceivers this year. They're 
all made in America and they're all 
from Swan. Whatever your 
dreams —from a compact fully 
synthesized mobile to a full-blown 
base station with dual PTO's —one 
of these will bnng them to reality 
today. They're all solid state. all 235 
Watts PEP and CW on all 
frequencies, and most of all 
they're affordable. 

Most Advanced HF 
Transceiver in the 
World —ASTRO 150 
HF SSB Transceiver featuring 
'•VRS" a knob with a new twist, and 
over 100 000 fully 
microprocessor-controlled 
frequencies on present or 
envisioned "ham" bands. 

H High Power — Full 235 Watts 
PEP & CW, all bands H Truly 
Synthesized in accurate 100Hz 
steps Ll Full CW Break-In with 
narrow XTAL Filter LiStandoy 
Memory — ALL BANDS LITrue PEP 

( grow ear  ) 

• 

t IN( 

• 

output meter J Model 150 —80 thru 
10 meters H Model 51 — 160 thru 
15 Meters 

ASTRO -02 BX 

100 MX 

•STIE0 ISO SS/ TRANSCEIvEN  ) 

A M AK 

MOLE 

\SA\ 

r 

ASTRO 150 

5,11. 

Most Versatile HF 160M-
10M Transceiver in the 
World —ASTRO 102 13X 

Dual PTO's. 235 Watts PEP & CW 
on all frequencies. IF Passband 
tuning, with LED positioi indicators 
and fall break-in. 

E1 All solid state Li Moc3rn design 
and styling 0 Tunable rotch filter 
E 4 Function Meter D Speech 
Processor D VOX Li Acjustable 
AGC Decay D 2 Position CW Wave 
Shaping [1] 16 Pole IF Alter 
D Crystal CW Filter H PLL 
Synthesized Band Selection 

Economy with top 
SWAN quality and 
mobility —100MX 
235 Watts PEP & CW en all 
frequencies. The field-p -oven 
Rig the whole world's talking 
abou:. 

[ I All solid-state Li Modern design 
and styling D VOX 0 Noise Blanker 
D Semi-CW Break-in D RIT 
±1.5KHz 11 25 KHz Calibrator. 
built-in Li CW side tone with 
adjustable pitch and level 0 Internal 
speaker D Jack for exte -nal counter 

A iivision of Cubic Commuoications. Inc 

305 Airport Rd. • Oceans de, Ca. 92054 
(714) 757-7525 

Look to Swan for Quality Accessories... and Service ,,70 



Contests 
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

KOBM/9 KI 
The Saint Charles Amateur 

Radio Club of St. Charles, 
Missouri, will be operating, for 
the 2nd time, a multi-rig station 

on historic Kaskaskia Island in 

the upcoming 18th Annual Illi-
nois QS0 Party. The dates will 

be from 1800Z August 2 to 2300Z 
August 3, 1980. The island dates 

back to the early 17th century 

when Joliet, the French explor-
er, and Father Marquette found-

ed the church on the island. 

Kaskaskia Island houses the 
famed "Liberty Bell of the 

West." This is the only inhabited 
portion of Illinois that is on the 

Missouri side of the Mississippi 

River. The callsign will be 
K0BM/9 KI. A handsome 8 x 10 

certificate will be available for 

all worked stations. Please send 

a 9 x 12 SASE for the certifi-

cate. Operating frequencies will 
be up 60 kHz on CW and up 25 

kHz on the Novice bands. On 
SSB, the club plans to operate 

on 3975, 7275, 14275, 21375, and 
28675. QSL to Mike McCrann 

WDOGSY, 25 Elm St., St. Peters, 

Missouri 63376: (314)-278-2578. 

EUROPEAN DX CONTEST —CW 

Starts: 0000 GMT 

Saturday, August 9 
Ends: 2400 GMT 
Sunday, August 10 

Sponsored by the Deutscher 
Amateur Radio Club (DARC). 
Only 36 hours of operation out 

of the 48-hour period are per-

mitted for single-operator sta-

tions. The 12 hours of non-op-

eration may be taken at once or 
in not more than three periods at 

any time during the contest. Op-
erating classes include: single-

operator, all band and multi-

operator, single transmitter. 
Multi-operator, single-trans-
mitter stations are only allowed 

to change bands one time within 

a 15-minute period, except for 
making a new multiplier. Use all 

amateur bands from 3.5 MHz 

Aug 1-7 

Aug 2-3 

Aug 2-3 

Aug 9-10 

Aug 16-18 
Aug 16-18 

Aug 23-24 
Aug 31 

Sep 13-14 

Sep 13-14 

Sep 13-14 

Sep 13-14 

Sep 13-15 

Sep 14 

Sep 27 
Sep 27-28 

Sep 27-28 
Sep 27-28 

Oct 4-5 

Oct 4-5 

Oct 11-12 
Nov 1-2 

Nov 8-9 

Nov 8-9 

Nov 9 
Nov 15 

Nov 15-16 
Dec 6-7 

Dec 13-14 

Jan 18 

Mar 7-8 

Calendar 
SWOT OSO Party 

ARRL UHF Contest 

Illinois 0S0 Party 

European DX Contest —CW 

New Jersey CISO Party 
Rhode Island OSO Party 
All Asian DX Contest —CW 
Worked All Britain Contest —VHF 

European DX Contest —Phone 

ARRL VHF Contest 

Pennsylvania OSO Party 

CAN-AM Contest —Phone 

Washington State OSO Party 

North American Sprint 

DARC Corona 10-Meter RTTY Contest 
Delta OSO Party 

CAN-AM Contest —CW 
EX-KZ5 Reunion 

California OSO Party 
ARRL Simulated Emergency Test 

ARRL CD Party 

ARRL Sweepstakes —CW 

European DX Contest —RTTY 
IPA Contest 

International OK DX Contest 
DARC Corona 10-Meter RTTY Contest 
ARRL Sweepstakes —Phone 

ARRL 160-Meter Contest 
ARRL 10-Meter Contest 

FRACAP Worldwide Contest 

1981 SSTV Contest 

KOBM/9 KI 
KASKASKIA ISLAND DX-PEDITION 

ILLINOIS, WEST OF THE MISSISSIPPI RIVER 
SI Charles. MO Amateur Reda, Club Confirms Contact With 

In%   5.1 

through 28 MHz. A contest OSO 
can only be established be-
tween a non-European and a 

European station. Each station 

can be worked only once per 

band. 

EXCHANGE: 

Exchange the usual six-digit 

serial number consisting of RST 
and progressive QS0 numbers 
starting with 001. 

SCORING: 
Each QS0 counts 1 point. 

Each confirmed QTC (given or 
received) counts 1 point. The 

multiplier for non-European sta-

tions is determined by the num-

ber of European countries 
worked on each band. Euro-

peans will use the last ARRL 
countries list. In addition, each 

call area in the following coun-

tries will be considered a multi-
plier: JA, PY, VE, VO, VK, W/K, 

ZL, UA90. The multiplier on 3.5 

MHz may be multiplied by 4, on 7 
MHz by 3, and on 14 through 28 

MHz by 2. The final score is the 
total QS0 points plus QTC 

points multiplied by the sum 

total multipliers from all bands. 

OTC TRAFFIC: 

Additional point credit can be 

realized by making use of the 

OTC traffic feature. A OTC is a 
report of a confirmed QS° that 

has taken place earlier in the 

contest and later sent back to a 
European station. It can only be 

sent from a non-European sta-
tion to a European station. The 

general idea is that after a num-
ber of European stations have 

been worked, a list of these sta-

tions can be reported back dur-

ing a QS0 with another station. 
An additional 1 point credit can 

be claimed for each station re-
ported. 

A OTC contains the time, call, 

and QS0 number of the station 

°prole. 

being reported, i.e., 1300/ 
DA1AA/134. This means that at 

1300 GMT you worked DA1AA 
and received number 134. A 

QS0 can be reported only once 

and not back to the originating 
station. Only a maximum of 10 

QTCs to a station is permitted. 

You may work the same station 
several times to complete this 

quota, but only the original con-
tact has QS0 point value. Keep 

a uniform list of QTCs sent. QTC 

3/7 indicates that this is the 3rd 
series of OTCs sent and that 7 

OSOs are reported. Europeans 

may keep the list of the received 

QTCs on a separate sheet if they 
clearly indicate the station who 
sent the QTCs. 

AWARDS: 

Certificates to the highest 
scorer in each classification in 

each country, reasonable score 
provided. Continental leaders 

will be honored with plaques. 
Certificates will also be given 

stations with at least half the 

score of the continental leader 

or with at least 250,000 points. 

The minimum requirements for 
a certificate or a trophy are 100 

QS0s or 10,000 points. 
ENTRIES: 

Violation of the rules, un-

sportsmanlike conduct, or tak-
ing credit for excessive dupli-

cate contacts will be deemed 

sufficient cause for disqualifica-
tion. The decisions of the Con-

test Committee are final. It is 
suggested that the log sheets of 

the DARC or equivalent be used. 

Send a large SASE to get the 
wanted number of logs and 

summary sheets (40 QS0s or 

QTCs per sheet). SWLs apply 

the rules accordingly. Entries 
should be sent no later than 

September 15th. North Ameri-

can residents may send their ap-
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plications and logs to Hartwin 

E. Weiss W30G, PO Box 440, 
Halifax PA 17032 USA. 

EUROPEAN COUNTRY LIST: 

C31, CT1, CT2, DL. DM, EA. 

EA6, El. F. FC, G. GC Guer, GC 

Jer, GD, GI. GM. GM Shetland. 

GW, HA. HB9. HBO, HV, I. IS, IT, 

JW Bear. JW, JX, LA, LX, LZ, Ml. 

OE, OH, OHQ), OA. OK. ON, OY, 

OZ, PA, SM, S. SV. SV Crete, SV 
Rhodes. SV Athos, TA1. UA1346, 

UA2, UB5, UC2, UN1, U05, UP2, 

UO2, UR2, UA Franz Josef Land, 

YO, YU, ZA. AB2, 3A. 4U1, 9H1. 

NEW JERSEY OSO PARTY 

2000 GMT August 16 to 

0700 GMT August 17 

1300 GMT August 17 to 
0200 GMT August 18 

The Englewood ARA invites 

all amateurs worldwide to par-

ticipate in the 21st annual NJ 

QS0 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 OSO 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 

Continued on page 150 

Results 
RESULTS OF THE 1980 SSTV CONTEST 

What a blast! Enthusiasm and participation in the 1980 
SSTV Contest was, to put it mildly, fantastic. Brooks Ken. 

dall W1JKF. Dave Ingram K4TWJ, and the complete gang at 

73 would like to thank each and every contestant and invite 
you to do it again next year. This contest is rapidly gaining 

widespread popularity. If you haven't yet joined the ranks of 
SSTV operators, you best get cracking. This is, obviously. 

going to be one of the hottest modes of communication in 

the 80s. 
During the weekend of March 8 and 9, 1980, practically all 

the designated frequencies were alive with the sound of 
SSTV. 10 meters was open like never before, with European 
video pounding into the US until mid•afternoon during both 

the contest days. 20 meters was also abound with SSTV, 
from approximately 14.225 to 14.240 MHz with several 

"levels" of SSTV signals. At one time during the contest, we 

noted a German slow scanner relating that in-shack efforts 
called for excessive work. The amateur said he was only 

making a few casual contacts and enjoying the "losing ac-

tion." Down frequency from this operation, another SSTVer 

was busy making contacts while using felt - pen-lettered 
sheets placed under the camera during each OSO. We 

understand the paper menegene and hot lights soon choked 
the poor chap. One possible alternative to this situation is 

the new Robot super terminal or a house computer. Other-

wise, we're open to alternate ideas. How about it, gang? 
This year's contest resulted in a significant increase in 

the number of logs received, and, as evident by the com-
ments received, most of you would like to see the schedule 

changed to stimulate more worldwide participation. Last 
year I conducted surveys during the Saturday SSTV net-
work, and the suggestions received have been tabulated. 
We did not come to grips with this in time for this year's con• 

test: however, next year will reflect a change in the 

schedule. If you wish to state your views, please let us know. 

The Saturday SSTV net that meets every Saturday at 1800 to 

2000Z is a convenient way. Please call net control, W1JKF 
(handle is Brooks), on 14.230 MHz. 

SSTV CONTEST SOAPBOX 

"My first time in the contest, and it was terrific fun. It was 
enjoyed by all members of the family, and I even scored 2 
new SSTV countries." -KOHT. 

"Really had a ball, but where were the South Americans?" 

- WA40AA. 

"Had to take sever& intermissions, but kept plugging 

anyway." - K8EMI. 
"K B9IG -you beat N6WC1 - what's your secret?" -

K4TWJ. 

"Would like to see a divisor used that would divide power 

by same to determine score." - WOTUP. 

"Really enjoyed contest and look forward to competing 
next year. My equipment is mostly homemade, with a 

modified SWTP computer-software by W8PVD and AA8D." 

-K8NTK. 

"Enjoyed contest." -WAOLLO. 
"It was fun. My comments will follow." - W2GND. 

"My first SSTV contest. Enjoyed same, but was severely 

limited by a stuck rotor." - WA1PEL. 
"Best contest yet; good DX this year. Would like to see 

contest run 36 straight hours. Australia was just coming in 
when contest ended." - WBORYP. 
"Best regards on contest. Hope contest will continue and 

with more participation worldwide. Propagation is poor on 

80 and 40 in Mexico. Would like schedule changed to take 
advantage of openings to JA and other countries. Big ap-
plause to 73 Magazine for sponsoring contest." -XE1AAK. 

WINNERS 

Congratulations to Dick Rush KB9IG, the winner of this 
year's contest. Dick's score was 306 points. He worked 23 
countries in 4 continents plus 33 states and provinces. Dick 

will receive a year's subscription to 73 and a winner's cer-

tificate, plus a certificate for the most countries worked. 

N6W0 will receive a certificate for the most states and 
provinces worked: a total of 34. 
WBOOCD will receive a certificate for the most continents 

worked -all six. 

Listed below are the scores of the contestants. 

KB9IG  306  WOTUP  200  WB9ZBG  126 

N6W0  277  WAOLLO  200  K8EMI  125 
WB3APB  256  W2GND  196  WA1PEL  114 

W1 WS  214  WB3KOJ  160  WBOOCD  109 

KOHT  212  W6WDL  156  XE1HT  102 
WBORYP  211  W3CJI  151  XE1AAK  34 

KA1A0M  208  K8NTK  149  W7FEN  32 

WA40AA  204  K8HAB  127 

Thanks for participating in the contest, fellers. I guess 

this wraps it up for this year. See you in 1981, first full 
weekend in March. Read Dave's articles in A5; hope to see 
you on the SSTV net Saturday at 1800Z on 14.230 MHz. See 

you down the log. 

Dave Ingram K4TWJ 

Brooks Kendall W1JKF 
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Awards 
Bill Gosney WB7BFK 
Micro-80, Inc. 
2665 North Busby Road 
Oak Harbor WA 98277 

It is hard to believe that 
almost one year has passed 
since our initial accouncement 
of the famous 73 Magazine 
awards portfolio. During this 
period, we've seen the program 
grow significantly to become 
one of the most sought-after 
challenges facing amateurs to-
day. 
Consisting of six domestic in-

centives and five DX achieve-
ment programs, the awards 

portfolio has captured the in-
terest of almost everyone on the 
band, whether a rag chewer or a 
big-time contester. 
In the paragraphs to follow, I 

am listing the DX awards indi-
vidually. Read through the rules 
with caution. The requirements 
are not as easy as one might 
first imagine. We want our 
award recipients to realize that 
they had to "earn" their recog-
nition and therefore have de-
signed each award to be some-
what of a challenge. Next month 
the domestic awards will be fea-
tured. 

73 DX COUNTRY CLUB AWARD 

1. Sponsored by the editors of 
73 Magazine, the 73 DX Country 
Club Award is available to li-
censed amateurs throughout 
the world. 
2. To be valid, all contacts 

claimed must have been made 
in a single calendar year 
(January 1 through December 
31), beginning on or after Jan-
uary 1, 1979. 
3. This award is issued for All 

Phone, All CW, and Mixed 
Modes. Should you wish to rec-

ognize a single band or mixed 
band accomplishment, merely 
state your request when submit-
ting your application. 
4. To qualify for any of the 73 

DX Country Club Awards, a mini-
mum of 73 DX countries must be 
worked and confirmed from the 
73 Magazine WTW (Work the 
World) DX listing which appears 
elsewhere in this column. Once 
again, all contacts must be 
made in the same calendar year 
for which application is made. 
5. Annual endorsement stick-

ers are available for each suc-
ceeding year in which applica-

tion is made. 
6. To apply, prepare a list of 

claimed contacts in prefix order. 
Include each station's callsign, 
date and time in GMT, mode, 
and band of operation. 
7. Do not send QSL cards! 

Have your list of contacts veri-
fied by two amateurs, a local 
club secretary, or a notary 
public. 
8. The award fee is $3.00 or 8 

IRCs for each award. Endorse-
ments are granted for a fee of 
$1.50 each. 
9. Send your verified list and 

award fee(s) to: Bill Gosney 
WB7BFK, 73 Awards Editor, 

2665 North Busby Road, Oak 
Harbor, Whidbey Island WA 
98277 USA. 

DX CAPITALS OF THE 
WORLD AWARD 

1. Sponsored by the editors of 
73 Magazine, the DX Capitals of 
the World Award is made avail-

able to licensed amateurs the 
world over. 
2. To be valid, all claimed con-

tacts must have been made on 
or after January 1, 1979. There 
are no band or mode restric-
tions, although special recogni-
tion will be given for single band 
or mode accomplishments if re-
quested in the application. 
3. To qualify, you must work 

and confirm fifty (50) different 
national capital cities of the 
world. Only those countries 

which appear on the VVTW DX 
listing qualify. Should a country 
with a national capital city not 
commonly known be contacted, 
you may list it on your applica-
tion; the awards editor reserves 
the right to make a final deter-

mination as to its acceptance 
for award credit. 
4. To apply, make a self-pre-

pared list of contacts made in 
prefix order. Indicate the station 
callsign, date and time in GMT, 
band and mode of operation, 
name of the capital city, and DX 
country. 
5. Do not send QSL cards! 

Have your list of contacts 
verified by two amateurs, a radio 
club secretary, or a notary 
public. 

6. Send your application list 
and award fee of $3.00 or 8 IRCs 
to: Bill Gosney WB7BFK, 73 
Awards Editor, 2665 North 
Busby Road, Oak Harbor, Whid-

bey Island WA 98277 USA. 

TEN-METER DX DECADE 
AWARD 

1. Sponsored by the editors of 
73 Magazine, the Ten Meter DX 
Decade Award is available to 
licensed amateurs worldwide. 
2. All contacts must be made 

on the 10-meter band using only 
channelized converted Citizens 
Band equipment or similar com-
mercial units operating a mini-
mum of 15 Watts PEP output. 
External amplifiers may not be 
used. 

3. To be eligible for this 
award, all contacts must have 
been made on or after October 1, 
1978. Contacts may be claimed 
for all AM, SSB, CW, or FM. 
Mixed mode accomplishments 
are not valid for this award. 
4. To qualify, you must work 

and confirm at least ten (10) DX 
countries from the WTW (Work 
the World) listing. Endorse-
ments will be given for 25, 50, 75, 
and 100 countries confirmed. 
5. To apply, make a self-pre-

pared list of contacts claimed, 
giving the callsign of each sta-
tion worked in prefix order. In-

clude the date and time in GMT, 
band, mode, and a brief descrip-
tion of the equipment used in 
making each contact. Special 
recognition will be given for 
QRP mobile achievements. 
6. Do not send QSL cards! 

Have your list of contacts veri-
fied by two amateurs, a local 
radio club secretary, or a notary 
public. 
7. Send your application and 

award fee of $3.00 or 8 IRCs to: 

Bill Gosney WB7BFK, 73 
Awards Editor, 2665 North 
Busby Road, Oak Harbor, Whid-
bey Island WA 98277 USA. 

SPECIALTY 
COMMUNICATIONS 

ACHIEVEMENT AWARD 
CLASS A-1 

1. Sponsored by the editors of 
73 Magazine, this award is dedi-
cated to amateurs worldwide 
who take pride in active partici-
pation in the field of specialty 
communications. 
2. To be eligible for this 

award, some very rigid require-
ments must be met. All contacts 
must have been made on or after 
January 1, 1980. Only communi-

cations via SSTV, RTTY, EME 
(Earth-moon-Earth), and/or 
OSCAR will be recognized for 
award credit. Contacts between 
stations on OSCAR and EME 
may be made using any mode 
authorized in your country, al-
though applicants are cau-

tioned that mixed mode con-
tacts are not valid. 
3. To qualify, applicants must 

work a minimum of 10 DX coun-
tries from the WTW DX listing. 
Special recognition will be made 
for those exceeding the 10 coun-
try minimum. 
4. To apply, you must prepare 

a list of claimed contacts in 
callsign prefix order. Include the 
date and time in GMT, the band 
and mode of operation, and a 
signed declaration as to the 
type and description of equip-
ment and antenna system uti-

lized to make your contacts. 
5. Do not send QSL cards! 

Have your list verified by two 
amateurs, a local club secre-
tary, or a notary public. 
6. Send your application and 

award fee of $3.00 or 8 IRCs to: 
Bill Gosney WB7BFK, 73 
Awards Editor, 2665 North 
Busby Road, Oak Harbor, Whid-
bey Island WA 98277 USA. 

WORK THE WORLD DX 
AWARD 

To enhance the enjoyment of 

working DX, the editors of 73 
Magazine take special pleasure 
in presenting the most complex 
and probably the most sought-
after award in existence today 
- the Work the World DX Award. 

1. Sponsored by the editors of 
73 Magazine, the Work the 
World DX Award is available to 
licensed amateurs the world 
over. 
2. To be valid, all contacts 

must have been made on or after 
January 1, 1979. There are no 

band or mode restrictions; how-
ever, applicants will be given 
recognition for single band or 
mode achievements upon their 
request. Only DX countries 

shown on the VVTVV (Work the 
World) DX listing qualify. 
3. The Work the World pro-

gram consists of six continental 
awards (North American, South 
American, European, Oceanic, 
Asian, and African), each of 
which is a worthy accomplish-
ment in its own right. Once the 
applicant has made application 

for all six achievements, a 
seventh and ultimate award 

known as the Work the World DX 
Award will be issued automati-
cally without charge. The opera-
tor who earns WTW recognition 
has truly "worked the world." 
4. Requirements for the indi-

vidual continental awards: 
North American award-work 

Continued on page 158 
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"BRAND NEW" 

CHAMPION MESSAGE 
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$69.95 

MESSAGE 

MEMORY 

KEYER 

MODELTE144— Deluxe CMOS Electronic Keyer 

$59.95 

MODEL TE133 — same as TE144 with wgt and 

,one control internal, less Semi auto keying 

$49.95 

MODEL TE122— same as 1E133 less wgt , tune 

state keying  $36.50 

AT YOUR DEALER OR SEND CHECK OR 

MONEY ORDER .  J 

ELECTRONICS, INC 
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R-X Noise Bridge 
All Palomar Engineers pcoducts are 
made in U S A Since 1965. manufacturers 
of Amateur Radio equipment only 

Learn the truth about your antenna. 

Find its resonant frequency. 

Adjust it to your operating frequency quickly 
and easily. 

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

The Palomar Engineers R-X Noise Bridge tells you if your antenna is 
resonant or not and, if it is not, whether it is too long or too short. All this 
in one  measurement  reading.  And  it works  just  as  well  with 
ham-band-only receivers as with general coverage equipment because it 
gives perfect null readings even when the antenna is not resonant. It gives 
resistance and reactance readings on dipoles, inverted Vees, quads, 
beams multiband trap dipoles and verticals. No station is complete 
without this up-to-date instrument. 
Why work in the dark? Your SWR meter or your resistance noise bridge 
tells you only half the story. Get the instrument that really works, the 
Palomar Engineers R-X Noise Bridge. Use it to check your antennas from 1 
to 100 MHz. And use it in your shack to adjust resonant frequencies of 
both series and parallel tuned circuits. Works better than a dip meter and 
costs a lot less. Send for our free brochure. 

The price is $55.00 in the U.S. and Canada. 
Add $3.00 shipping handling. California residents add sales tax. 

Fully guaranteed by the originator of the R-X Noise Bridge. ORDER 
YOURS NO W! 

alomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 
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AMSAT 
PHASE III TRAGEDY 

The morning of May 23, 1980, 
began in hopeful anticipation 
and ended in devastating disap-
pointment for radio amateurs 
throughout the world. This was 
the day of the long-awaited 
launch of hamdom's ninth 

OSCAR satellite, constructed by 
hams in several countries under 
the auspices of AMSAT, the 
Radio Amateur Satellite Corpo-
ration. As hundreds of amateurs 

tuned in to the AMSAT Launch 
Information Nets, a rocket 

motor failed in the first stage of 
the Ariane launch vehicle, caus-
ing the destruction of both the 
missile and its satellite payload. 
The amateur satellite aboard 

the ill-fated mission was the 
first of the Phase III designs, 
created to operate from high 
elliptical orbits. Much more 

sophisticated than the previous 
amateur satellites, the Phase III 
bird would be available for long-
distance communications for 

hours at a time. Development 
and construction of this first 
Phase Ill satellite (to become 
known as OSCAR 9 after suc-
cessfully achieving orbit) took 
more than five years and cost a 

quarter million dollars. 

The launch took place from 
the European Space Agency 
(ESA) complex at Kourou, 
French Guiana, on the northeast 
coast of South America. ESA 
had successfully tested its 
Ariane rocket last December by 
firing a mostly inert payload into 
space from Kourou. This time, 
Ariane carried the Firewheel 
scientific satellite as its primary 
payload, with the Phase III bird 
as secondary cargo. 

Launch day was plagued by a 
series of annoying delays as 
controllers wrestled with sev-

eral small problems, including a 
sticking valve, a computer error, 
and a rainstorm at the launch 
site. Then, shortly before 1430 
(JTC, everything seemed in order 
and the countdown reached its 
conclusion. On the AMSAT 
40-meter net, Dr. Thomas A. 
Clark W3IWI, now president of 
AMSAT, kept amateurs in-
formed. At first, everything 
looked good: 

"Ignition comfirmed ... lift-
off confirmed." 
"Flight is nominal." 
"Everything is on track." 
Then, a hint of trouble: 
"We have the report that both 

transponders are off." 
"We have a report there's a 

problem on one engine." 
"The flight is not nominal. 

There's a problem on one 
engine." 

And, finally: 
"We just had the report: The 

launcher is going down. The 
launcher is going down." 
"It appears that the launch 

was a failure." 
"The frustration level is ex-

tremely high ..." 

Telemetry signals from the 
Ariane showed that one of the 
four Viking-V engines in the first 

stage had begun losing thrust 
almost immediately after liftoff. 
The flight computer had at-

tempted to compensate with the 
other three engines, but even-
tually lost the battle as the 
thrust from the failing engine 
continued to decline. As it 

Pre-flight testing of the Phase Ill 
right), among others, Jan King 
Meinzer, and Clark Greene. The t 
Deutschland. (Photo courtesy of 

began to go out of control, the 
Ariane rocket was destroyed, 
and with it, the Phase III satel-

lite. It is small consolation that 
the amateur satellite worked 
perfectly, while the "profes-
sional" rocket failed. 
Later on launch day, interest-

ed hams met on 75 meters to 
discuss the events of the day. 
With W3IWI as master of cere-
monies, a large number of ama-

teurs spoke up in support of the 
amateur satellite program. It 
was pointed out that two func-

tioning satellites, OSCARs 7 
and 8, remain in daily use by 
hundreds of hams. Also, AMSAT 
already has some of the major 
components of a second Phase 

III satellite, and it's estimated 
that the new bird could be made 
ready in about a year's time. A 
more difficult problem may be 
finding a suitable launch oppor-

tunity. With NASA launching 
very few payloads until the 
Space Shuttle is operational, 
space aboard launch vehicles is 
at a premium. 

The AMSAT budget has been 
severely strained by the Phase 
III program. It was hoped that a 
successful OSCAR 9 launch 
would bring many new members 
into the organization, with the 
resulting infusion of badly need-
ed funds. With the frustrating 
loss of the Phase III bird, AM-

SAT must count on the support 
of interested amateurs while a 
new satellite is prepared and 
launched. 

If you are interested in learn-

ing more about the amateur 
satellite program, simply write 
AMSAT, PO Box 27, Washington 
DC 20044. 

satellite was carried out by (left to 
W3GEY, Ulrich Muller, Dior. Karl 
wo in the center are from AMSAT 
G. D. Moreno LU4EDS/W3) 
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New Products 
HEATHKIT SA-2040 ANTENNA 

TUNER 

Sometime around 1955, I had 
my first encounter with Heath-

kits when I purchased an AR-2 

general coverage receiver. It 
was quite an undertaking. (I 

almost died when I thought of 

the apparent hoplessness of the 
bags and bags of screws, resis-

tors, and other assorted parts 
that I had bought with the pain 

and agony of foregoing my 

lunch at school.) I was a real 

novice and really knew very little 
about what was what, but 

Heathkit apparently knew this 

and put things in such simple 

terms that I had little difficulty in 
"getting it together". 

Several Heathkits and twenty-

five years later, I found the need 
for a transmatch and, from what 

I could tell, the new Heathkit 

SA-2040 seemed to be just what 
I needed. Off to the Heathkit 

store I went. The salesman pro-
duced one from the back room 

while telling me how lucky I was 
to get one as they seemed to be 

selling so well. I told him that I 
thought I was lucky, too (and 
privately hoped that I was, since 

I hadn't received the bank confir-

mation of the automatic payroll 
deposit to cover the check I was 
writing). 

When I got the SA-2040 kit 
home, I opened the box and 

found what looked like a hard-
ware store. I was a bit disap-

pointed to find that the packer 
back at the Heathkit factory had 

smashed one of the aluminum 

skirts on one of the knobs, but I 

considered it to be a minor set-
back and just hoped it wasn't an 

omen of things to come. 

The instruction manual 

(Heathkit part #595-2327) was 

accompanied by an eight-page 

supplement of changes which 
bore the new Heath-Zenith logo. 

I quickly found out that the 

changes that were to be made to 

the "Illustration Booklet" 
couldn't be done, as they ap-

parently forgot to pack it in the 

box. The absence of that book-

let later proved to be a pain-in-

the-neck to me and caused me 

to have to take a lot more time 

than would have really been 
necessary. 

Instead of the usual "exact 

number" inventory that I'm used 
to with Heathkits, I found there 

was generally a surplus of the 

hardware items, but the 3/16" 
capacitor stator spacers were 

short by one piece. While that 
doesn't sound like much of a 

shortage, it proved to be quite a 

problem since the antenna ca-
pacitor just won't go together, Il-

lustration Booklet or no Illustra-

tion Booklet, without all four 

3/16" spacers. Fortunately, I had 
an extra 17/64" stator spacer, a 
small file, and some patience, 

so I was able to make a substi-

tute part. 

In spite of all the manual 
changes and my having to use 

my imagination in lieu of the Il-
lustration Booklet, the kit went 

together with little difficulty. 

(The assembly very much re-

minded me of playing with an 
Erector Set as a kid!) Once 
Heathkit reprints the manual 

with the changes, and perhaps 

includes the Illustration Book-
let, there should be no problem 

putting the kit together within 

the two-evening time frame 

mentioned in the new Heathkit 
catalog. Even with the problems 

that I had, I managed to get my 

first 1:1 match with the SA-2040 

during the second after-dinner 
session. 

Heathkit has really put to-
gether a nice transmatch kit. It 

comes with an attractive black 

and grey cabinet with a full-size 

face piece with a place to record 
your tuning settings. They've 

used the old reliable handbook-

type circuit, complete with 

balun and continuously variable 

inductor. 

My only criticism is that the 

kit is new and Heathkit just 
hasn't yet debugged the manual 

and box packing procedures. My 

guess is that they've simply got-

ten too anxious to get the 

SA-2040 into the hands of all 
those "lucky" buyers, but if I 

know Heathkit, that overeager-

ness will be taken care of by 
their customer service policy 

and corrections in future kits 

will be forthcoming in the im-
mediate future. 

The salesman who told me I 
was lucky to get an SA-2040 

before they sold out was prob-
ably right, since they will likely 
go like hotcakes once the word 
gets around. Frankly, I've been 

in the market for a tuner for 

some time and have been shop-

ping around quite a bit. Con-

sidering the cost of the various 
commercially manufactured 
tuners and parts for homebrew 

tuners, I consider the SA-2040 to 
be an excellent value. 

For further information, con-

tact Heath Company, Benton 

Harbor MI 49022. Reader Service 
number 482. 

Tony Stalls K4KYO 
Washington DC 

CW STATION IDENTIFIER 

Spectrum's Model ID 1000 au-
tomatic Morse CW station iden-

tifier is a 1-2 channel, stored pro-

gram unit designed to interface 

with any existing base station or 
repeater transmitter —either 

solid-state or tube. This new 
IDer features automatic identifi-

cation of the station, either at 
completion of activity or at 15-30 
minute intervals, built-in ac 

power supply, and optional pro-

vision for 12 V dc battery input 
with automatic switchover to 

special "Emergency Power ID". 

CW tone pitch, speed, level, and 

time are adjustable. The trans-
mitted code signal is a pleasant 
sinusoidal note, and the unit 

has an output capacity of up to 6 

V p-p into a 600-Ohm or greater 
load. A plug-in PMOM chip is 

used to store the memory. 
For further information, con-

tact Spectrum Communications 

Corporation, 1055 W. German-

town Pike, Norristown PA 19401; 

(215)-631-1710. Reader Service 
number 481. 

NEW TEN-TEC "DELTA" 

TRANSCEIVER 

The new Ten-Tec "DELTA," in 

keeping with its name, offers a 
transceiver for the changing 

times. Covering 160 through 10 
meters, the DELTA has the pre-
sent 6 HF bands plus the new 

10, 18, and 24.5 MHz segments 
(available when the bands open 

for use). 

The wholly new design fea-

tures a new low-noise double-

conversion receiver with 0.3 uV 

sensitivity, 85-dB or better dy-
namic range plus switchable 20 

dB attenuator, standard 8-pole 
monolithic SSB filter with 

2.4-kHz bandwidth, optional 

200-Hz and 500-Hz 6-pole CW 
filters, and standard 4-stage ac-

Heathkit's Model SA-2040 antenna tuner. 
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Ten-Tec's new "DELTA" transceiver. 

tive audio filter, built-in variable 
notch filter, offset tuning, new 
"hang" agc for smoother opera-
tion, optional noise blanker, 
WWV reception, and new digital 
readout featuring six 0.3" red 
LEDs. 
For further information, con-

tact Ten-Tec, Inc., Highway 411 
East, Sevierville TN 37862. 

AEA KT-1 KEYER TRAINER 

Advanced Electronic Applica-
tions created a sensation 
among CW devotees with the in-

troduction late last year of the 
MorseMatic, a superb micropro-
cessor-controlled electronic 
memory keyer. Now comes 
AEA's KT-1 Keyer Trainer, a 
compact electronic keyer and 
Morse training device that incor-
porates many of the most popu-
lar features of the MorseMatic, 
but is available at a substantial-
ly lower price. 

The Keyer 

For someone familiar only 
with conventional electronic 
keyers, the lack of knobs and 
switches on the control panel of 
the KT-1 is surprising. In fact, 
only the on-off/volume control is 
immediately recognizable. 
Every other function, including 
speed, sidetone pitch, weight-
ing, tune, and more, is program-
mable, using the 12-button key-
pad to address the microproces-
sor hidden inside the KT-1's 
black plastic case. 
Don't let this talk of keypads 

and microprocessors make you 
nervous; AEA has provided a 
concise yet complete instruc-
tion manual that will have your 
fingers dancing merrily on the 
keys within a few minutes. For 
convenience, you'll probably 
commit the most often used 

commands to memory,, but this 
will occur naturally after a few 

hours of use. 
Keyer speed is variable from 1 

to 99 words per minute. The 
command for changing speeds 
is typical of the keypad combi-
nations used to control the unit. 

A new speed is selected by sim-
ply pressing the "•" and "6" 
keys, followed by the desired 
speed. A speed of 25 wpm re-

quires the combination "•625", 
for instance. A newcomer might 
select — 607" to transmit at 7 
wpm. Similar commands allow 

you to vary the pitch of the 
sidetone (there's a built-in 
speaker), change the weighting, 
turn the dot and dash memories 
on and off, send a continuous 
tone for transmitter tuning, and 
even set up the keyer for semi-
automatic (bug) and straight key 

operation. 

The Trainer 

It's difficult to imagine a bet-
ter gadget for helping someone 
learn Morse code or increase his 
speed. Stored inside the KT-1 is 
a sequence of 24,000 Morse 
code characters. For code prac-
tice, 10 different starting points 
are available, selected by the 
keypad digits. In the unlikely 

event that you happen to mem-
orize the character sequence at 
one or more of the 10 starting 
points, a random starting point 
may also be chosen. 
As with the keyer functions, 

almost every aspect of the 
trainer is controlled by the key-
pad. Especially noteworthy is 
the option of using the Farns-
worth method of code training. 
In this method, the individual 
Morse characters are sent at a 
high rate of speed with longer-
than-normal spaces between 

the letters. For many people, 
this leads to a rapid increase in 
code speed, since the ear be-
comes accustomed to the 
sound of the high-speed charac-
ters. As training progesses, the 
inter-character spaces are grad-
ually shortened, while the char-
acter speed remains un-
changed. The result is a steady 
increase in speed without the 
need to re-learn the sound of 
each character. 
The KT-1 can be programmed 

to provide practice sessions up 
to an hour in length, with select-
able starting and finishing 
speeds and five-character or 
random length code groups. 
Code class instructors, please 
note. 

Conclusion 

The KT-1 requires a source of 
12 V dc for operation; an or-
dinary wall-plug transformer will 
do the job. The keying circuit is 
designed to handle most any 
ham transmitter or transceiver 
and is rated at — 300 V and 30 
mA or + 300 V and 300 mA. One 
complaint about the KT-1: The 
hard plastic case tends to slide 
around on the operating desk. It 
really needs a set of rubber feet 
to prevent this. 
For those who do not feel the 

need for the memory and 
beacon functions found in 
AEA's top-of-the-line Morse-
Matic keyer, the KT-1 Keyer 
Trainer seems an ideal choice. 
For further information, con-

tact AEA, Inc., PO Box 2160, 
Lynnwood WA 98036. Reader 
Service number 478. 

Jeff DeTray WB8BTH 
Assistant Publisher 

• 

HAMTRONICS' CONVERTERS 
AND AMPS 

Hamtronics' transmitting 
converters and heavy-duty lin-
ear power amplifiers are now 
available as complete units, in 
eggshell-enameled aluminum 
•cases, with BNC connectors for 
exciter and antenna connec-
tions. These units, which are 
compatible with virtually any 
ten-meter SSB, CW or FM ex-
citer, provide an rf output of 30 
to 45 W PEP with as little as 1 
mW input. Models are available 

for 432-450 MHz, which includes 
operation on OSCAR, and for six 
meters and two meters. These 
units provide a versatile ar-
rangement for getting on either 
satellite or terrestrial operation. 
A complete new catalog on 

these and other VHF/UHF trans-
mitting and receiving modules 
for FM and SSB is available from 
Hamtronics, Inc., 65F Moul Rd., 
Hilton NY 14468. Reader Service 
number 476. 

THE COLLINS/ROCKWELL 
KWM-380 

Continuing a tradition of high 
quality communications gear 
known and respected in ama-
teur circles since the 1930s, 
Collins/Rockwell International 
recently introduced their latest 
high frequency transceiver — the 
KWM-380. Bearing a resem-

blance to its predecessors, the 
KWM-1 and KWM-2A, primarily 
in high caliber performance and 
advanced internal design, the 

KWM-380 is packaged in a 
heavy-duty cabinet which 
weighs in at close to 40 pounds. 

OUT 

4:14 7 1 

Continued on page 161 

One of Hamtronics transmitting converters. 
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Don Wagner W2QFC 

308 Parkdale Avenue 
East Aurora NY 14052 

The Soft Mount 
mobile mount enters the space age 

II 0uch, that stuff 
smarts!" I said, 

half aloud, as I applied first 
aid to my skinned knuckles 
for what seemed to be the 
hundredth time. 
It was a ritual I had not 

learned to live with and it 
was happening altogether 
too frequently. It seemed 
as though I managed to 
need some sort of first aid 
every time I took one of the 
mobile rigs out of the car, 
or when I put one in, or 
when I swapped the Argo-
naut low-band transceiver 
with the Amcomm two-me-
ter rig, or vice versa. 
The big problem was, of 

course, that the rigs are of 
vastly different dimensions 

Photo A. The mount in position, covered with Velcro and 
some dust. 

(aren't they all?) and each 
presented its own mobile-
mounting problems. I 
found myself constantly 
messing around with vari-
ous lengths of straps, 
screws and bolts of varied 
types and sizes, nuts and 
wingnuts, all difficult to 
hold in place and most re-
quiring that new holes be 
drilled in the automobile. 
And then I had to start all 
over again every time a 
new rig was to be mounted. 
Consider the number of 

times you go through a 
similar ceremony, when, 
for example, you take the 
rig into the shack for fixed 
use or for adjustments, 
when you store it in the 

trunk for security, or 
whenever you decide to 
QSY from IF to VHF, etc. 
There must be a better 
way, I thought, as I hung 
the mike on its Velcro® 
fastener on the side of the 
rig. But so far none of 
the magazines or catalogs 
seemed to offer solutions. 
Wait a minute! Velcro! 

Why not? If a small piece 
of this fastener does such a 
great holding job for a 
mike, why not use lots 
more of it to hold a rig in 
place, especially rigs like 
the Arogonaut and Am-
comm? 
First, a trip to the local 

fabric emporium produced 
an abundant supply of 
Velcro tape on reels, in 
several widths and in sev-
eral colors. I purchased a 
yard of the greatest width 
in stock, about an inch and 
one-half, and in black. The 
clerk gave me a leaflet 
about this material. It is a 
product of the Talon Divi-
sion of Textron and is 
called a "self-gripping 
fastener." It consists of two 
pieces of fabric backing, 
one of which has tiny, firm 
nylon hooks and the other, 
soft nylon loops. These 
interlock when pressed 
together and hold with sur-
prising strength, yet peel 
apart easily. If you have 
not used it, I imagine the 
lady in your house is famil-
iar with it as a clothing 

fastener. If, however, you 
have had your blood pres-
sure checked recently, the 
chances are that the arm 
cuff used Velcro fastener 
to hold it in place. And be 
sure to check your fly—for 
Velcro tape, I mean! Many 
men's and ladies' trousers 
use it there, too. 

Next, a trip to the elec-
tronics emporium. It pro-
duced a great variety of 
types, sizes, and construc-
tion (metal and plastic) of 
hump floor mounts. I se-
lected a rather heavy steel 
job that had a neatly slop-
ing top and slants the radio 
dial and knobs at a good 
angle for viewing and 
handling from the driver's 
seat. The junk box pro-
duced a pair of sturdy 
aluminum straps that were 
bolted to the rim at the 
back of the mount and 
bent (contoured) upward 
and around the air-condi-
tioning ducts. They are 
fastened to the underside 
of the dash rim and provide 
good stability for the 
mount. 

The Velcro tape is glued 
to the top of the mount, 
laying the strips next to 
each other so that the top 
is completely covered, 
thus providing maximum 
versatility for any rig to be 
mounted on it. I used the 
"fuzzy" half of the Velcro 
tape on the mount and 
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RIGHT FROM THE START, 
YOU CAN TELL WHY 

IS IS THE #1 BARGAIN! 

73 Magazine doesn't hide what's in-
side with a fancy cover. The table of 
contents is the cover. Right from the 
start, you know that inside 73 are 
the quality and quantity of articles 
you've been looking for in an ama-
teur radio magazine. 

73 Magazine has articles on every-
thing, from the new ham bands to 
moonbouncing to mountaintop-
ping. Plus, 73 has the most thought-
provoking editorials of any amateur 
radio magazine—you may not agree 
with them, but you'll never be 
bored. And, 73 has (because of its 
active ham readership) the best 
mail-order advertising—to give you 
more places to shop for lower 
prices. 
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SUBSCRIBE TO 73 MAGAZINE TODAY! 

AND 
FIND OUT WHY 

WHEN YOU'RE 
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YOU DON'T HAVE 

TO HIDE IT! 
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Photo B. The Argonaut in place. 

glued it with one of the 
newer "instant adhesives" 
or super glues. It has held 
the tape in place without 
problems for over a year, 
through six months of 
Arizona sun and through 
some severe western New 
York State winter weather, 
too. 

The other half of the 
Velcro tape is glued to the 
bottom of the rigs, of 
course, placed carefully so 
that the rig will be in good 
position for you, making 
certain that none of the 
screws or the speaker grill 
is covered, hi. Leftover 
pieces make great cush-

Photo C. The Amcomm in place. 

ions on the vertical straps 
to protect the cabinets, 
and for "hangers" for your 
mike. touchtone pad, mini 
frequency counter, and 
field-strength meter. 
Having done this, you 

are ready for just about 
any rig of reasonable 
size—ready to go mobile 

without straps, holes to 
drill, screws and bolts, etc. 
All you need is more 
Velcro material! Your rigs 
will stay put; you will really 
be amazed at the holding 
power which this material 
provides while requiring 
only a "little pull to pull it 
off." 111 

PA 
M 
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KT-34 UPGRADE KITS AVAILABLE 

WRITE FOR COMPLETE DETAILS OR 
SEE YOUR LOCAL KLM DEALER 

OUTPERFORMS 

ALL commercially 

available tribanders 

AND many monoband 
systems, too! 

KL M's KT-34X 
20, 15, & 10M — FOR THE MATURE HAM ONLY 

KLM  17025 LAUREL RD, MORGAN HILL. CA 95037, (408) 779-7363  40 
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FT-707 is shown with 
optional FV-707DM VFO 
& Scanning Microphone 

THE FT-707 
"WAYFARER" 

The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state 
transceivers. The FT-707 "WAYFARER" offers you a full 100 watts output on 80-10 meters and operates 
SSB, CW, and AM modes. Don't let the small size fool you! Though it is not much larger than a book, this is a 
full-featured transceiver which is ideally suited for your home station or as a traveling companion for mobile 
or portable operation. 
The receiver offers sensitivity of .25 uV/10 dB SN as well as a degree of selectivity previously unavailable in a 
package this small. The "WAYFARER" comes equipped with 16 poles of IF filtering, variable bandwidth and 
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features: 

FT-707 with Standard Features 

• Fast/slow AGC selection 
• Advanced noise blanker 
• Built-in calibrator 
• WWV/JJY Band 
• Bright Digital Readout 
• Fixed crystal position 
• 2 auxiliary bands for future expansion 
• Unique multi-color bar metering —monitors 

signal strength, power output, and ALC voltage. 

FT-707 with Optional FV-707DM 
& Scanning Microphone 

• Choice of 2 rates of scan 
• Remote scanning from microphone 
• Scans in 10 cycle steps 
• Synthesized VFO 
• Selection of receiver/transmitter functions 

from either front panel or external VFO 
.• "DMS" (Digital Memory Shift) 

Impressive as the "WAYFARER" is its versatility can be greatly increased by the addition of the FV-707DM 
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with 
the use of "DMS" (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands 
may be remotely scanned from the microphone at the very smooth rate of 10 Hz steps. 

The FT-707 "WAYFARER" is a truly unique rig. 
See it today at your authorized Yaesu Dealer. g UJ 

The radio, 
YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati3OH 45246  so 

V' Reader Servsce—see page 195 73 Magazine • August, 1980  35 



Notes from Big Sky Country 
the further adventures of Dr. Hess 

KGCX employees during the thirties included (L to R) An-
nouncer Adolph lystad, who obviously has just left his 
employment at the Westland service station to have his pic-
ture taken at the Westland radio station, Engineer George 
Bairey, later to become a consulting radio engineer in 
Washington, DC, and Engineer Eddie Richmond, who is 
now a practicing attorney in Portland, Oregon. The dog ap-
peared out of nowhere, "adopted" KGCX, and filled the on-
ly position at the station for which he was qualified— Night 
Watchman. 

Dr. William C. Hess W6CK 

PO Box 19-M 
Pasadena CA 91102 

In the November, 1970, 
and June, 1979, issues of this 
magazine, Dr. Hess regaled 
our readers with stories of 
interesting and often hilar-
ious incidents which oc-
curred in the states of Mon-
tana and North Dakota 
when he was a young man 
living in that area, with 
special emphasis on the 
flamboyant early history of 
radio station KGCX. Here's 
more of the same, together 
with a few tales of the early 
days of radio and television 
in Los Angeles. —Ed. 

The year was 1918. The 
terrible flu epidemic, 

which caused the deaths of 
millions of people that 
year, was raging full blast in 
my home town of Noonan, 
North Dakota, and in every 
other community in the 
world. 

The Noonan Farmers 
Telephone Company, doing 
its bit to try to end this 
dreaded disease which was 
rapidly killing its cus-
tomers, "sent away back 
east" for a supply of white 
celluloid discs, approx-
imately three inches in 
diameter and about an 
eight of an inch thick. These 
discs contained the drug 

asafetida (also known as 
"devil's dung"), which was 
thought at that time to 
possess germicidal qual-
ities. (In Noonanese, one 
never merely said that he 
had mailed an order to a 
firm in the eastern United 
States—one always said 
that he had "sent away 
back East." "East" was 
everywhere beyond Min-
neapolis. 

By unscrewing the hard-
rubber mouthpiece of the 
single-button carbon micro-
phone used in the hand 
cranked wall telephones 
then used at Noonan, one 
of these celluloid discs 
(which had a one-inch diam-
eter hole in their centers) 
could be placed flat against 
the remaining portion of 
the "talk-into" part of the 
phone and held firmly in 
place by replacing the 
mouthpiece in its original 
position. 

One thing these discs did 
for sure was keep people 
from depositing droplets of 
bacteria-laden moisture 
from their breath on their 
telephone mouthpieces, 
since the absolutely sick-
ening odor of the asafetida 
made it very unpleasant in-
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deed to stand too near the 
telephone. 

My buddy, Pa Ness, was 
the lineman for the tele-
phone  company.  He 
regularly patrolled the lines 
around Noonan, replacing 
broken or missing insula-
tors on the poles (the cause 
of which was some mean 
kid equipped with a .22 
rifle) and replacing the 
number-6 dry cells which 
powered each phone. 

While driving up to a 
farm home, he noticed a 
cloth "Bull Durham" tobac-
co sack hanging from the 
iron telephone wire just be-
fore it entered the wall of 
the house. Upon inquiry as 
to the purpose of this sack, 
it developed that the 
farmer had observed the 
asafetida devices on the 
business phones in Noonan, 
and, wishing to take no 
chance of contracting the 
dreaded flu over the tele-
phone, he had purchased 
some asafetida from the vil-
lage druggist, placed it in 
the tobacco sack, and hung 
it outside his home. This 
gave the dreaded influenza 
bacteria no chance whatso-
ever of entering his home 
via the telephone! Even if 
he should receive a long-
distance call from his 
relatives in Minneapolis 
where the flu was killing 
dozens of people every 
day, the germ coming over 
the phone wire would meet 
the medicine in the sack in 
a head-on collision and be 
given a double whammo. 
No dummy he, that would 
allow such a killer to come 
right into his home. 

Another calamity hit the 
town about twelve years 
later, when the federal 
government licensed Pa 
Ness and myself as amateur 
radio operators and as-
signed us the callsigns of 
W9CHG and W9HHN, re-
spectively. All that was nec-
essary to secure an im-
pressive-looking license 
(which was of the same im-
portant-looking size and 

Pictured above is the author and the college radio station he built in 1932 for the North 
Dakota State School of Science. The 204A tube was mounted on the front of the transmitter 
as was the universal custom in those days. The antenna stretched from the steeple of four-
story "Old Main" to a steel tower on another building. The older man is Mr. Linsky, a radio 
theory instructor at the college. 

the same bluish complexion 
as today's commercial 
operator licenses) was to 
visit a notary public (my 
father, in our case) and sign 
an affidavit stating that you 
could, indeed, send and re-
ceive ten words per minute 
in international Morse code 
and that there was very lit-
tle, if anything, that you 
didn't know about radio 
theory. However, it did not 
state anywhere in the affi-
davit that the ten words 
could not be the same 
word, such as "it," repeated 
over and over. 

We didn't interfere with 
the radio reception of the 
other residents of the town, 
provided their radios had 
two or more tuned radio 
frequency stages. Those un-
fortunates, such as the 
town postmaster, who 
owned cheap radios with a 
wide-open front end re-
ceived us "sixty over" in 

several regrettable places 
on their radio dials, mostly 
on the very frequencies that 
the few stations which were 
receivable in that remote 
area of the United States 
were trying to broadcast on. 

In fact, you didn't need a 
radio of any type to receive 
the 160-meter AM signal of 
W9CHG in certain loca-
tions. He and his wife, a 
registered nurse, operated 
the local hospital and lived 
in an apartment in the base-
ment of the hospital. 
Employees in the hospital 
kitchen often became can-
didates for residency in Dr. 
Pierce's Sanitarium for the 
Trembling when the mere 
removal of a lid from a pot 
of food simmering on the 
hospital's electric stove and 
the laying of that lid down 
on an adjacent burner ele-
ment of the stove caused 
CHG's booming voice to 
roar forth from the stove, 

with volume such as one 
might hear from a public 
address system at the coun-
ty fair. Somewhere within 
the anatomy of the stove, 
dissimilar metals were recti-
fying the signal of W9CHG, 
and the pot lid, when 
placed on another burner 
element, served as sort of a 
speaker cone to reproduce 
the sound. 

After daily radio conver-
sations for several months 
with a couple of VE4s 
about sixty miles away in 
neighboring Canada, we 
thought it would be nice to 
have an eyeball contact 
with them. Over-the-air ar-
rangements were made 
with them on a day in June, 
1931, whereby we would 
visit them the following 
day. 

We headed toward 
Canada the next morning 
about 8 am. Prohibition was 
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This view looks straight up the 200-foot antenna mast of 
KGCX at Wolf Point. Since it was impossible to climb it, the 
FCC waived the requirement that it be equipped with red 
lights and allowed it to be illuminated by floodlights on the 
ground. Still in use at Sidney where KGCX is now located, it 
gives one the impression of being apt-to-fall-down-at-any-
minute, due to its crooked appearance. This was caused 
when vandals at the latter city cut one of its guy wires and 
the tower came down much faster than it was erected. 

still in effect in the United 
States, so after reporting to 
Canadian Customs and Im-
migration at Estevan, 
Saskatchewan, we stopped 
at His Majesty's Govern-
ment Liquor Store, where 
we bought a case of White 
Horse Ale, some bottles of 
Teacher's Cream Whiskey, 
and several gallon jugs of 
port wine (realizing that the 
store would likely be closed 
upon our return from our 
safari further into Canada). 

Purchases were restricted 
at these stores to Canadian 
citizens, so we signed the 
order form "Reginald Bar-
rington-Smythe." How 
British can you get? 

With preparations thus 
made for a liquor-smug-
gling trip back into the 
United States following our 
eyeball contact with our 
Canadian ham friends, we 
set a northeast course with 
CHG's Chevy and arrived at 

the home of one of the 
VE4s to find a somewhat 
less than deluxe ham radio 
installation. Our host im-
mediately lit a homemade 
cigarette by holding a 
shovelful of red-hot coals 
from the kitchen range up 
to his face, burning off his 
eyebrows in the process. 
When we asked why he 
used this rather large 
cigarette lighter, he ex-
plained that he couldn't af-
ford to buy matches. 

His rig was a raw ac self-
excited oscillator, capable, 
of course, of producing on-
ly CW signals. It was built in 
a wooden apple box. The 
dials were tomato can 
covers which he had 
soldered directly onto the 
brass shafts of the variable 
capacitors. His antenna was 
one of the iron wires of his 
mother's clothesline, sus-
pended about five feet off 
the ground. On Mondays 
(wash day), his rig wouldn't 
load up, due to the wet (or 
frozen) laundered clothing 
and bed sheets draped over 
his clothesline antenna. 

He turned on his receiver 
and we heard the beautiful 
20-meter AM signal of 
W8CPC from Buffalo NY, 
who was calling CQ. The 
result was a QS0 between 
that station and our VE4 
friend, using his raw ac 
code signal. 

During that era, QST 
used a few pages each 
month to describe and pic-
ture the Station of the 
Month. A few months later, 
W8CPC was featured as the 
Station of the Month. Its 
kilowatt-on-every-band 
operated by a prominent 
Buffalo doctor was de-
scribed, and we were struck 
by the difference in value 
of the equipment used in 
the QS0. Our Canadian 
friend's gear was worth 
about $5.00. The invest-
ment on the Buffalo end 
was more like $5,000. 

After being dinner guests 

of the other VE4, we head-
ed for home about 5 pm. 
Shortly after crossing the in-
ternational border, which is 
nine miles from Noonan, 
we noticed an automobile 
several miles away, coming 
toward us. Realizing that 
this car could mean trouble 
for us, in the form of Border 
Patrol officers, I focused 
the long telescope which 
CHG always carried in his 
car on the approaching 
vehicle. I could see that its 
occupants were wearing 
Smokey-the-Bear-type 
military hats, so we knew 
that the Border Patrol was 
indeed approaching. CHG 
brought the Chevy over to 
the extreme right-hand side 
of the narrow dirt road and 
continued driving slowly 
while I opened the car door 
a little and gently eased our 
entire cargo of liquor into 
the tall weeds which grew 
right up to the edge of the 
road. 

We were stopped by the 
Border Patrol officers and 
our vehicle, including the 
trunk, was thoroughly 
searched. Of course, 
nothing illicit was found. 
During the long days of 

June in North Dakota, it 
stays almost like daylight in 
the evenings until about 10 
pm. A newspaper can, in 
fact, be read outdoors at 
that hour without benefit of 
any artificial light. We 
drove past the Chief Border 
Patrolman's home about 8 
pm and saw, through his liv-
ing room window, that he 
had settled down for the 
evening to read the Minot 
Daily News which had ar-
rived on the 7 pm train. He 
had  his  pipe (which 
resembled a small sax-
ophone) fired up full blast. 
We concluded that there 
would be no more border-
patrolling done until the 
next day. 

So, we went back toward 
the border. We had taken 
careful note of where we 
had hastily dumped our 
contraband, so it was easy 
to find. 
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Not a bottle or jug was 
broken. The smugglers had 
met the challenge and con-
quered it. Note to the 
United States Attorney for 
the District of North 
Dakota: You silly man, take 
those indictment forms 
charging Pa Ness and me 
with International Smug-
gling which you have been 
feverishly typing after 
reading thus far in this arti-
cle out of your typewriter 
and throw them in your 
wastebasket. The Statute of 
Limitations on this terrible 
crime "ran out" forty years 
ago. 

Pa Ness was a good car-
penter, so his next project 
that summer of '31 was to 
build an eight-by-ten-foot 
playhouse for his little 
daughter, Patsy, on the 
hospital grounds. As soon 
as the paint was dry, she 
moved her dolls, her doll 
buggy, and her other play-
things into this structure, 
which was wired for elec-
tricity. The dolls had iron 
weights attached behind 
their eyeballs so that they 
would "sleep" when laid 
horizontally and would 
"wake up" when set in a 
vertical postion. However, 
these dolls soon fell into a 
permanent horizontal 
coma when Patsy lost her 
lease on this building in less 
than twenty-four hours 
when a powerful thought 
crashed across the synaptic 
clefts of her father's brain 
with a blinding flash and 
ten kilovolts of nervous 
energy, carrying the follow-
ing message: "My God, 
what a great ham shack that 
playhouse would make!" 

The doll buggy was 
quickly wheeled to an un-
desirable corner of the 
playhouse and the other 
playthings were stacked on 
top of it. Pa needed room 
for a ham transmitter, a 
large table on which to set 
his Patterson PR-10 re-
ceiver, a homemade con-
denser mike (which was 
built into a leatherbound 
Thermos bottle), and other 

The Rainbow Players, pictured above, performed daily on KGCX. Every day of the year, 
they left Wolf Point in two cars, towing luggage trailers to carry their instruments, for some 
town within a 150-mile radius of Wolf Point to stage a play, followed by a dance. Their 
association with KGCX was a symbiotic one, the radio station deriving free live entertain-
ment each day and The Rainbow Players obtaining a lot of free advertising for their per-
formance that evening in some Montana or North Dakota town. 

items of radio equipment. 
Every reader who was a 

ham during the thirties will 
probably remember that 
there were three classes of 
ham operator licenses in 
that era: the Class C or Con-
ditional license, the Class B 
(corresponding to today's 
General Class license), and 
the Class A, equivalent to 
today's Advanced Class 
license. 
About 1935, I secured an 

A license, which permitted 
me to conduct examina-
tions sent out by mail by 
the FCC for the Conditional 
license. Among the many 
people whose examinations 
I supervised was a young 
man named Jim, who short-
ly thereafter enlisted in the 
Civilian Conservation 
Corps, a government, quasi-
military-type agency creat-
ed to provide employment 
for the myriads of young 
men who couldn't find jobs 
during the Great Depres-
sion. The enlistees wore 
khaki shirts and trousers for 
uniforms, and each camp 

was commanded by an ar-
my officer, usually a sec-
ond lieutenant. 
When the authorities at 

Jim's camp in Montana 
found that he possessed a 
radio operator's license, 
they immediately named 
him Camp Radio Officer 
and placed him in charge of 
communications. This in-
door duty was, of course, 
much preferred over that 
assigned, for example, to 
the unskilled type of en-
listees engaged in building 
the Timberline Lodge in the 
mountains east of Portland, 
Oregon, who had to work in 
the rain and mud, wrestling 
with the big rocks and huge 
timbers needed to build 
that impressive structure. 
President Franklin Roose-

velt, who never permitted 
his special presidential 
trains to travel more than 
thirty-five miles an hour, 
clickety-clacked it all the 
way from the White House 
to Portland to dedicate the 
Timberline Lodge project 
of the CCC when it was 

completed. 
One Tuesday summer 

morning, Jim dashed in 
record time to the camp 
commander's office, bear-
ing a message that he had 
just copied in Morse code 
on the receiver provided to 
the CCC by the govern-
ment. After rendering a 
snappy salute, he excitedly 
handed the message to his 
boss. In essence, the mes-
sage was a warning that Ma-
jor General Jones would ar-
rive on the forthcoming Fri-
day to make a general in-
spection of the camp. 
The commander and his 

troops had survived pre-
vious visits by second 
lieutenants, and even, on 
one occasion, by a traveling 
inspector who held the rank 
of First Lieutenant. An in-
spection by a Major 
General, however, was a 
horse of a different color. 
Even the words "Major 
General" in the text of the 
message struck terror into 
the heart of the camp 
commander each time he 
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Shown aboard the SS President Roosevelt in Los Angeles 
harbor in 1970 are (L to R) Cal Smith W6BRD, retired long-
time General Manager of KFAC, Los Angeles, the late Col-
onel Ben S. McGlashan W6GY, long-time owner of KGFJ, 
Los Angeles, and Colonel (Dr.) William C. Hess W6CK, 
author of this article. A few days later, the Roosevelt limped 
into Honolulu with a major boiler problem which required 
two weeks to repair. With free meals and free lodging pro-
vided aboard the ship, none of the passengers was heard to 
complain about being delayed for fourteen days in the love-
ly Hawaiian Islands on their voyage around the world. To-
day, the Roosevelt forlornly rusts away in Hong Kong har-
bor, awaiting a refurbishing which likely will never occur, 
and, perhaps, dreams of balmy evenings in exotic ports such 
as Papeete where, ablaze with lights from bow to stern, she 
awaits the return from shore of her affluent passengers. 

looked at it. 

The world has never 
seen, before or since, such 
cleaning and sprucing-up 
activities as were carried on 
at that camp during the 
next three days in prepara-
tion for the visit by the two-
star General. Scraps of 
paper, down to and in-
cluding pinhead-sized ones, 
were hand picked from 
the entire campgrounds. 
Government trucks were 
used to haul 55 gallon bar-
rels of water from a nearby 
river in an effort to "green 

up" the lawn in front of the 
commander's office. Each 
man's extra pair of khaki 
trousers was laundered, 
ironed to a razor sharp 
crease, and treated with so 
much starch that they were 
as stiff as a 1-by-10 board. 
They were then carefully 
hung away, to be worn on 
the big inspection day. 

Friday came and went. 
No officer, not even a sec-
ond lieutenant, showed up. 
Saturday, Sunday, and 
Monday passed with the 
same result. 

Upon investigation, it 
developed that Jim, with his 
limited code-copying abil-
ity, had goofed. He had 
intercepted the subject 
message out of the air; it 
had not been addressed to 
the CCC camp at all, but 
rather to a huge army base 
a thousand miles away. 
This incident had a hap-

py ending, however, since 
after his CCC hitch Jim 
enlisted in the U.S. Navy. 
He spent twenty years as a 
radio operator and now can 
copy international Morse 
code at a high rate of 
speed—without error. 

In previous issues of this 
magazine, I have related 
various incidents which oc-
curred during the early his-
tory of radio station KGCX. 
That station was first 
operated as an unlicensed 
seven-and-one-half watter, 
near and in the tiny hamlet 
(population 25) of Vida, 
Montana, for a period of 
two years, beginning in 
1924. In 1926, KGCX se-
cured a license and con-
tinued to operate at Vida 
until 1929, when it was 
moved to nearby Wolf 
Point, Montana. Continuing 
its nomadic existence, it 
moved again in 1942 to Sid-
ney, Montana, where it is 
now a very successful five-
kilowatt operation, with 
auxiliary  studios  in 
Williston, North Dakota. 
In addition to having 

been born in the smallest 
town in the United States 
ever to have a standard 
broadcast station and to 
being the second oldest sta-
tion in Montana, KGCX also 
enjoys the distinction of 
being, no doubt, the only 
station ever to have 
operated with a completely 
nude crew. 

One bitterly cold morn-
ing in 1935, KGCX's an-
nouncer and engineer over-
slept, having tarried too 
long the previous evening 
in one of the local bars. 
Those  readers  old 

enough to remember how 
much any job (regardless of 

how lowly a job it was) was 
treasured during the Great 
Depression will understand 
completely the extreme 
alacrity with which KGCX's 
crew sprang into immediate 
action when they were 
awakened by station owner 
E.E. Krebsbach's telephone 
call with the terse message: 
"Get on the air." 

As he had been sleeping 
nude in the warm basement 
of the KGCX building (the 
sleeping accommodations 
were part of their salaries), 
the engineer did not stop to 
put on any clothes, but ran 
upstairs, out the back door 
of the building, and through 
a snowbank, sans a stitch of 
clothing, to throw a switch 
on the antenna tower to the 
required position. He thus 
became the twentieth cen-
tury's very first "streaker." 
The equally naked announ-
cer started warming up the 
transmitter, a procedure 
which required that no less 
than eighteen switches be 
turned to the "on" position, 
some of which could be 
switched on immediately, 
while others required a 
delay of at least five 
minutes. 
The engineer was work-

ing at KGCX without pay in 
order to have the "service 
time" on the back of his 
First Class operator's 
license endorsed by Mr. 
Krebsbach. He needed to 
prove that he had worked at 
a broadcast station during 
the five-year period for 
which his license was valid. 
Otherwise, he would have 
to take the very difficult 
First Class operator's exam 
all over again. 

Since he had no funds 
whatsoever, one of the 
local restaurants gave him 
his meals "on the cuff," and 
he eventually repaid their 
trust. When he left Wolf 
Point, he went directly to 
Hollywood to be employed 
by the Columbia Broad-
casting System. He is now 
retired after spending more 
than thirty years with CBS. 
He loves to reminisce about 
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the old days in Wolf Point. 
One summer afternoon 

in 1935, the controversial 
Judge Rutherford, who was 
a radio personality at that 
time, was speaking over 
leased telephone wires all 
the way from Seattle to 
Wolf Point. He was making 
a half-hour broadcast over 
KGCX. Mr. Krebsbach, who 
was also the gasoline-pump 
jockey at the Westland Oil 
Company service station 
just across the street from 
the KGCX transmitter build-
ing, was propped on a chair 
outside the service station 
listening to the Judge. 
Krebsbach, who was a man 
of firm political convic-
tions, could stand no more 
of the Judge's views, and 
after fifteen minutes of lis-
tening, shouted across the 
street to his technician at 
the radio station: "Take him 
off!" 

The engineer, painfully 
aware that interruption of 
the judge's speech would 
result in a forfeiture of the 
$80 fee (an amount of 
money valued very highly 
during the dark days of 
1935) tried without success 
to reason with Krebsbach, 
and the Judge was cut off 
the air without a word of ex-
planation. 
About the same time, a 

fortune-teller named "Star-
dust" performed on KGCX. 
She always came on the air 
with a burst of the song of 
the same name. Stardust 
and her husband must have 
found Wolf Point a bit dull 
compared to their home 
town of Chicago, but they 
were probably consoled by 
the flood of dollar bills that 
arrived in each day's mail as 
a result of the lady's broad-
casts. 

She always arrived at the 
studio an hour before her 
broadcast began to set up a 
"threshing" operation in the 
main studio. This operation, 
separating the wheat from 
the chaff in her daily mail, 
consisted of holding each 
letter up to a strong light to 
see if it contained a dollar 
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When KGCX's power was increased in 1936, all of its 250-Watt equipment was given to 
nearby hams or junked. This control board was built for the new kilowatt operation by 
Engineer Harold Klimpel, using only a hand-operated drill and a file. With the new arrange-
ment, station technicians faced toward the south and were able to see into the studio to 
"ride gain" on the performances of The Rainbow Players, Montana Pete, Stardust, the 
fortune-teller, and other live broadcasts. 

bill or a check. Those that 
did were stacked on the stu-
dio piano to be answered 
on the air during the broad-
cast. The letters which ob-
viously did not contain a 
remittance were immedi-
ately discarded (unopened) 
into a big wastebasket. 
Stardust's career at Wolf 

Point came to an abrupt 
end when the Communica-
tions Commission suddenly 
prohibited fortune-telling 
on every U.S. radio station. 
She and other female for-
tune-tellers (such  as 
"Margo") moved their oper-
ations to the notorious 
Mexican border stations. 
Dr. Brinkley's famous 
power stations, located just 
over the Mexican border 
from Del Rio, Texas, 
beamed enough power 
northward into the United 
States to light up the street 
lights in Minneapolis. 
Mr. Krebsbach was a 

sports enthusiast. On those 
nights when a Wolf Point 
High School basketball 
game was to be broadcast, 
he would telephone which-
ever technician happened 
to be on duty that evening 

at the transmitter and give 
him the following instruc-
tions: "Lock all the doors 
and go with 250." 
KGCX was supposed to 

operate only 100 Watts at 
night in order to minimize 
interference to other sta-
tions. Krebsbach's instruc-
tions to illegally use 250 
Watts were obviously de-
signed to obtain the maxi-
mum possible coverage for 
the basketball broadcast, 
and, of course, the pre-
caution of locking all the 
doors was taken to prevent 
a federal radio inspector 
from entering the building 
unexpectedly. 
During the thirties, a man 

named Roy Ayers cam-
paigned for election as 
governor of Montana. 
KGCX heavily plugged Mr. 
Ayers' candidacy in eastern 
Montana. Mr. Ayers was 
elected, in part because of 
KGCX's support. 
As a reward for his ef-

forts, Mr. Krebsbach woke 
up one morning and found 
himself the new State Rail-
road Commissioner of Mon-
tana. The appointment 
made it necessary for the 

Krebsbach family to move 
to Helena, the state capital, 
for the duration of his term 
as a state official. 
While Krebsbach was ab-

sent from Wolf Point, a man 
who was not very well liked 
by KGCX's staff was ap-
pointed manager of the sta-
tion. This man was actually 
about 99% an advertising 
salesman for the station 
and 1% manager. All deci-
sions of any importance 
were  made  by  Mr. 
Krebsbach in Helena via 
telephone or mail. 
One day, the substitute 

manager decided to repair 
one of the station's exten-
sion cords which was 
broken in half. He needed 
this cord to operate the 
Christmas tree lights which 
he was stringing around the 
studio.  He  carefully 
scraped all the insulation 
from the ends of the four 
wires of the broken cord. 
He then proceeded to twist 
all four bare wires together 
and taped the resulting 
splice neatly. The other 
KGCX employees present 
watched the entire pro-
cedure silently and offered 
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If those readers old enough to remember movie comedian Ben Turpin thought he was cross-eyed, they should have seen 
the pilot of the Westland Oil Company's corporate airplane, shown above. He could see with both eyes, but not with both 
eyes at the same time. This visual defect caused him to look at the tail of the airplane when landing, a procedure not looked 
upon with favor by his passengers. The author saw one of his crashes as it happened. This Ryan monoplane, serial number 
23, was constructed in an old fish cannery in San Diego by the Ryan Aircraft Company and was flown for practice by 
Charles A. Lindbergh while he was awaiting delivery in San Diego of his "Spirit of St. Louis," an exact duplicate of the 
above airplane, bearing serial number 29. Westland's airplane, with the huge letters "KGCX" painted on the underside of 
the wing, was the object of a long search by the North Dakota Historical Society and finally was found in an old barn in 
North Dakota in /957 with its wings sawed off. The Society paid the owner nearly as much for it as it had cost way back in 
1927. U.S. Air Force personnel at Minot, North Dakota, restored it to absolutely new condition. 

no suggestions. 
The next step, of course, 

was to test the cord to see if 
the repairs had been prop-
erly done, so he plugged the 
proper end of the cord into 
the nearest wall outlet. 
After the minor explosion, 
fire, and smoke which re-
sulted had subsided, he 
plaintively asked the other 
employees: "What did I do 
wrong?" 
In the early days of radio 

in Los Angeles, my late 
friend, Ben McGlashan 
W6GY, was illegally broad-
casting phonograph record 
music with his ham rig. He 
was a close friend of the 
radio inspector in charge of 
the Los Angeles office. The 
RI didn't want to prosecute 
his good friend for the 
crime of operating a radio 
station without a license, so 
he completed the applica-
tion (now the application is 
as thick as a small book, but 
in those days it consisted of 
only one page) for a stan-
dard broadcast station. He 
typed in Ben's name, ad-
dress, and the other details, 
and asked Ben to sign it. 
This would make McG lash-

an's broadcasting legal 
and solve a nasty problem 
for the RI by avoiding the 
prosecution of a friend. 
However, McGlashan re-

fused to sign the document, 
stating that he didn't want 
to own a regular radio sta-
tion. The argument be-
tween him and the RI con-
tinued for at least fifteen 
minutes before Ben signed 
the application. Signing this 
document made McGlash-
an at least two million dol-
lars in later years. Upon 
receipt of the license, he 
established KGFJ in the 
Odd Fellows Temple in Los 
Angeles, paying the Los 
Angeles City Dye Works 
two hundred dollars for the 
50-Watt transmitter which 
was already operating in 
that building. 
The late Freeman Lang, a 

prominent Los Angeles ham 
in the early days, could imi-
tate the loud noise created 
by a rotary spark-gap trans-
mitter in operation more 
realistically than the ma-
chine itself. He was also a 
good friend of McG lashan's 
and was always the master 
of ceremonies and radio an-

nouncer at the live broad-
casts of the premieres of 
new movies held at various 
theaters in Hollywood. Mr. 
Lang, dressed in a tuxedo 
and high silk hat, would 
greet and interview the 
movie stars of that era who 
arrived in chauffeur-driven 
Lincolns, Duesenburgs, 
Minervas, Rolls Royces, or 
sixteen-cylinder Cadillac 
limousines or town cars. In 
the latter-type vehicles, 
rarely seen today, the 
chauffeur sat exposed to 
the weather while the VIP 
passenger was seated in a 
deluxe compartment at the 
rear of the automobile and 
communicated with the 
driver via telephone. 
Around 1928, KGFJ ex-

perimented with television 
broadcasting, using, of 
course, the scanning-disc 
type of transmitting and 
receiving equipment. A 
friend in Santa Barbara, 
California, had one of the 
very few television re-
ceivers then in existence. 
Telephone communication 
was maintained with him 
during the experimental 
telecasts. When one of the 

KGFJ engineers asked the 
viewer in Santa Barbara, 
"What am I doing now?", 
and the correct answer, 
"You're putting your hand 
into the picture, - came 
back, successful tele-
casting over the ninety 
miles to Santa Barbara had 
been confirmed. 
About the same year, 

Kenneth Ormiston, a radio 
engineer well known for his 
close association with the 
famous and flamboyant 
evangelist Aimee Semple 
McPherson, was staging 
closed-circuit television 
demonstrations at the fa-
mous Coconut Grove night-
club, located in the Ambas-
sador Hotel in Los Angeles. 
Due to voltage surges in the 
electricity at the hotel, the 
two separate motors which 
he used to whirl the trans-
mitting and receiving discs 
would not operate at the 
same speed, and the picture 
would fall "out of sync" 
and, at times be hardly rec-
ognizable. 
Ormiston took drastic ac-

tion to solve this problem. 
He chopped a hole through 
the wall which separated 
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the transmitting and receiv-
ing equipment, ran a long 
steel shaft from one room 
to another, and operated 
this shaft with only one 
motor, giving the discs no 
alternative but to operate 
at the same speed. 
Some years later, Lang 

moved to Honolulu, where 
he became a yacht broker. 
He and McGlashan main-
tained an autostart-teletype 
radio circuit between his of-
fice and McGlashan's posh 
home in Beverly Hills. This 
circuit was in operation 
twenty-four hours a day, so 
that each could leave the 
other a typed message 
whenever desired. 
McGlashan once came 

within a hair's breadth of 
selling KGFJ for fifty thou-
sand dollars. With pen in 
hand, he was ready to sign 
the bill of sale when a 
guardian angel must have 
hovered over his head and 
said: "Don't do it." This was 
extremely fortunate, as he 
retained this profitable sta-
tion until 1964, when he 
was able to sell it for one 
and one-half million dol-
lars. 
The daily interest on 

$1,500,000.00 is a substan-
tial sum, so as soon as he 
was handed a check for that 
amount in payment for his 
radio station, McGlashan 
hurried to his bank to 
deposit it so it would 
start drawing interest. A 
young teller gave him a 
receipt for the deposit. As 
he was leaving the bank, he 
suddenly reversed his direc-
tion and went back into the 
bank after noticing that the 
receipt was only for fifteen 
hundred dollars. 
With its call letters now 

changed to KKTT, KGFJ 
was resold in 1979 for more 
than five million dollars. 

A few weeks after the 
Japanese attack on Pearl 
Harbor, McGlashan en-
listed in the Civil Air Patrol 
and flew his Stinson air-
plane to Brownsville, Texas, 
accompanied by 20th Cen-
tury Fox's famous movie 

producer, Henry King, fly-
ing his Waco aircraft. Their 
planes, flying daily from 
Brownsville, with twenty-
eight others under the 
Department of Defense, 
were used for anti-sub-
marine patrol duty in the 
Gulf of Mexico, ranging as 
far south as Tampico, Mex-
ico. 
Each plane had a hun-

dred-pound bomb sus-
pended under its fuselage. 
The bomb release mech-
anism was triggered by the 
pilot, who jerked on a 
clothesline-type rope which 
ran to the cockpit of each 
airplane. These thirty 
planes sank two German 
submarines, scared hell out 
of a lot of others, and re-
ported, via their two-way 
radios, the location of every 
enemy submarine which 
they spotted. The U.S. Navy 
followed up those leads 
with deadly results. 

En route to Australia in 
1972, I visited Freeman 
Lang KH6AX, who had a 
combination yacht broker's 
office and ham shack at a 
yacht harbor in Honolulu. 
He had a Morse telegraph 
sounder installed in a 
resonator box, which tradi-
tionally always had to have 
a Prince Albert tobacco can 
wedged behind it to ampli-
fy the clicking sound pro-
duced by the sounder. He 
had driven all over the 
island of Oahu trying to buy 
a can of that brand of 
tobacco, but without suc-
cess. He finally wrote to the 
tobacco company on the 
mainland, telling them of 
his problem. They solved it 
by shipping him a whole 
case of empty Prince Albert 
cans at no charge. 

He told me that he would 
buy me the best steak din-
ner available in Honolulu if 
I could "read" what he 
would send me on the 
sounder, which was con-
nected to a Vibroplex. He 
added that he had main-
tained his ham shack at the 
yacht harbor for six years, 
and that no visitor to it had 
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yet been able to read 
American Morse code well 
enough to decipher what he 
had sent to them. 
I told him to go ahead 

and start sending, pur-
posely failing to mention 
that I had been employed 
for a number of years as a 
railroad and Western Union 
telegrapher when I was a 
young man. To make it as 
difficult as possible for me 
to copy the sounder, he 
ripped off a long string of 
dots at about fifty words 
per minute. They translated 
into "Her Irish eyes cry cos 
she is so sorry," a statement 
which, in American Morse 
code, is composed entirely 
of dots without a single 
dash. 
That evening at the near-

by Ala Moana Hotel, I en-
joyed the best steak dinner 
I have ever eaten, and 
KH6AX paid the bill. 

The next day, my wife 
wanted to attend the 

"Hawaii 
which is 
Honolulu 
being particularly interest-
ed in the program being 
taped on an elevated stage 
before a large audience, I 
went to the long bank of 
audio equipment along one 
side of the stage to talk to 
the engineer in charge. We 
didn't exchange names but 
I did give him a glimpse of 
my First Phone card so that 
he would know that he was 
talking to someone who 
might be somewhat knowl-
edgeable about what was 
going on. 

Imagine my surprise 
when, after fifteen minutes 
of conversation, I discov-
ered I was talking to Free-
man Lang, Jr. Quite a coin-
cidence to visit a well 
known ham and then acci-
dentally meet his son the 
next day in a city with a 
population of a third of a 
million people.• 

 A 

Calls" program 
produced at a 
restaurant. Not 
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ET ANTENNA SYSTEMS 
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A TE33SP COMPACT SIZE MULTIPLE DRIVEN ELEMENTS 

TET, the leader in wideband antenna design, is proud to announce a 
totally new concept in antenna design with the all new TE33SP. The 
TE33SP employs two driven elements to achieve previously unattainable 
performance from a triband yagi. Power is applied to the radiator and 
coupled through a rigid phasing line operates in conjunction with a 
specially engineered printed circuit board to provide the required phase 
shift for full sized performance on each band. This multi element drive 
network, combined with Hi 0 traps provides greatly improved performan-
ce and true wide band operation. 1.5:1 VSWR bandwidth is at least 1 MHz 
on ten meters. rifteen and twenty meters can be expected to produce 
VSWR of less than 1.5:1 from edge to edge. 

.01 The TET 3F36DX and 3F37DX triband beams provide excellent perfor. 
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Lou Zook K4IFIN 

707 NE 17th Ave. 

Oca/a FL 32670 

Meet the Little Giant 
everyman's sheet-metal tool 

T he June, 1979, issue of 
73 had an article by 

WI  Hl  building custom-
configured boxes. It was 
based upon the reasonable 
assumption that the aver-
age amateur does not have 
access to heavy-duty sheet-
metal bending equipment. I 
recently came across a 
piece of equipment that 

Photo A. The brake clamps to the workbench and the brake bar is clamped down over the 
sheet metal, here bent to 45 degrees for a keyboard top. 

made me see the situation 
from a different viewpoint, 
however, and this article is 
based on the use of this 
"light-duty" equipment 
that is within the reach of 
just about everyone. 

The piece of gear I am re-
ferring to is the Little Giant 
Brake for forming and 

bending. Its name is fairly 
descriptive, and it really 
fills the bill for light-duty 
bending. It can make 
smooth bends to 90 degrees 
in metal up to 16 gauge 
(that's about .060"). It can 
handle material up to 18" 
wide, and the price is about 
$20.00. When a few hand 
tools that most of us al-

ready have are added, some 
really nice enclosures can 
be produced for a buck or 
two. 

Mama is really a soft 
touch at times, so it took 
only some mild persuasion 
before I became the proud 
owner of this sheet-metal 
brake. Now, it doesn't make 
dutch bends, joggles, and 
other very exotic bends, but 
it can make a nice smooth 
bend that I have never been 
able to duplicate with a 
bending block and a ham-
mer. The ability to make a 
nice crisp bend without 
waves or hammer marks 
can put your efforts in a 
class with commercial-
quality cabinets. 

I have bent a few boxes 
over the years, and, being 
one of the world's laziest 
hams, I have come up with 
a few shortcuts along the 
way. The Little Giant was 
the excuse I needed to try 
passing a few of them 
along, so here goes! 

Most shortcuts start in 
the planning or design 
stage, and this is no excep-
tion. Your needs will dictate 
your design, and what goes 
inside will determine its 
size. If the unit inside is to 
be ac-powered, for exam-
ple, the transformer will 
probably be placed near 
the back along with the 
fuse socket and power 
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cord. Controls will be at the 
front and the circuit board 
will occupy the major por-
tion of the enclosure. (I am 
assuming that you will use 
either a PC board or perf-
board for the majority of 
your circuits.) Once you 
know what's going inside, 
the shape and size is pretty 
well nailed down, but don't 
forget the front panel and 
controls. The front panel 
markings may very well de-
mand the greatest amount 
of area, and this may dic-
tate your final design and 
size. 
I decided to try to illus-

trate my ideas by building 
an item that the shack has 
needed for a while: a key-
board enclosure. The shape 
is one that everyone will be 
familiar with, and I've 
found nothing commercial-
ly available that offers 
the room needed for expan-
sion. It helps, of course, 
that its basic shape is easily 
perceived as the "clam-
shell." 

I might point out that the 
brake will make bends 
slightly over 90 degrees, but 
we can tighten them up af-
ter we take them out of the 
brake. It's also worth re-
membering that every bend 
does not have to be 90 de-
grees. By opening or closing 
the bends, we can make 
some enclosures that look 
pretty exotic. You are 
limited only by your imagi-
nation when it comes to 
dressing up your enclosure. 

Fig. 1 is a cross section of 
the tool itself showing the 
relationship of the sheet 
metal and the brake bar, 
but with clamps omitted for 
clarity. The left half of the 
tool (consisting of the brake 
bar and the fixed angle) and 
the sheet metal are held in 
place and do not move. The 
right half is movable and 
can force the metal up to 
about a 90 degree angle if 
you need it. It is possible to 
stop at any point between 
that flat and the full up po-
sition. Slight adjustments 
may be made in the angle 

after removing the metal 
from the brake. 
Notice that in Fig. 2(a) the 

bends are a full 90 degrees, 
while in Fig. 2(b) one 
shallow bend has been add-
ed to slant the keyboard 
face both for better appear-
ance and to aid in key iden-
tification if your skill in typ-
ing is more see than touch. 
The base also can be made 
to overlap the top by 1/8 to 
1/4 inch, as in Fig. 2(c). This 
will provide a shadow ef-
fect that is very pleasing. 
Making the base a darker 
color than the top also adds 
to its appearance— it can 
sometimes make the differ-
ence between a box and an 
enclosure. 

There's lots of truth in 
the old saying that "a coat 
of paint hides yesterday's 
mistakes." After painting, 
add a few well-placed let-
tering decals and your en-
closure begins to look like a 
commercially-made unit. 
Plan ahead, and put in 

enough room for the un-
expected. Remember, the 
highest part inside doesn't 
always determine the size. 
Sometimes it's the front-
panel lettering, but it could 
be the fan in back or a me-
ter face that decides the fin-
ished size. 
I like to start out with the 

front panel and place all of 
the parts in the positions 
they will occupy. One of 
the advantages of rolling 
your own is that you can 
change your mind at sever-
al points about layout or 
size without affecting your 
pocketbook. Another good 
point is that adding extra 
room costs little or nothing. 
This whole project cost me 
less than five dollars for 
material, with a lot left 
over. 

After establishing size 
and shape, it's time to put 
plans on paper. One of the 
best shortcuts that I know 
of is to make the layout on 
paper that is glued directly 
to the metal to be worked 
with. This method offers 
several real advantages. It 

Photo B. The layout is glued to the sheet metal to guide cut-
ting. It is glued flush left with the factory-straight left edge. 
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Fig. 3. 

eliminates the errors that 
sometimes occur when 
transferring a layout from 
paper to metal; notes and 
how-to information can be 
added directly to the proj-
ect so that they are always 
right in front of you; and, fi-
nally, when you are done, 
peeling the paper off re-
veals smooth, unblemished 
metal, free from scratches 
and nicks. 
Let's assume that we 

have all of our hole centers, 
outlines, bend lines, and 
pertinent information on 
our layout. Gluing the pa-
per to the metal takes only 
a few moments. (Rubber ce-
ment can be obtained any-
where, and a 4-oz. bottle 
will last through several 
projects.) Lay your paper 
layout on the metal with 
the outlines matching the 
edges of the metal where 
possible. This is assuming 
that you're working from a 
piece of metal with a cou-
ple of factory edges. If not, 
positioning should be done 
to save for the next job as 
much metal as possible. 
Once in place, weight it 

down leaving one end 
loose. Spread the rubber ce-
ment on the metal after 
peeling back a corner. 
Cover the metal thorough-
ly, but not heavily, or you'll 
have lumps when you're 
done. Allow the paper to 
fall back on the metal, 

BASE 

smooth it down by hand, 
and you are ready to glue 
the remainder of your lay-
out. Remove the weights, 
apply cement to the rest of 
the metal, and smooth out 
the paper very carefully to 
prevent any wrinkles. 
Holding the far edge up 
with the opposite hand 
while working from the 
edge already glued is the 
best way to prevent it from 
sticking prematurely. Rub-
ber cement acts like con-
tact cement, so don't allow 
the paper to touch until it's 
in the right place; otherwise 
you may have to start over 
again. (If you have used 
heavy stock, like wrapping 
paper, you can peel it off 
without losing your layout, 
if you do goof. 
At this point, it is a good 

idea to take all of your com-
ponents, place them on the 
layout, and recheck clear-
ances. It takes only a few 
minutes, and it is cheaper to 
catch a mistake here than 
after you start cutting and 
drilling. 
We have one more de-

sign consideration to make, 
and that is how to hold the 
top and base together. The 
answer is fairly easy. Today, 
even airplanes are stuck 
together with glue, so we'll 
trust a tube of Super Glue 
to solve this problem. See 
Fig. 3. Cut small scraps of 
metal into strips about 2" 

Fig. 4. 

by 1". Bend them into 1" by 
1" by 1". Position these tabs 
on your cover, drill through 
top and angle at the same 
time, fasten together with 
sheet-metal screws, and 
you're ready to glue them 
to the base. 
Put the top in place to 

make sure the tabs will po-
sition it correctly. Then re-
move the top, add one drop 
of adhesive to each tab, 
and place the top back into 
position. Press the tabs and 
base together for about 10 
seconds, and you're done 
with that problem. 
A couple of items worth 

remembering: Store the Su-
per Glue in an upright posi-
tion or it doesn't last long, 
and when using it, use one 
drop only at each position. 
(Any more and it doesn't 
work.) And it might be a 
good idea to have a bit of 
solvent on hand for "design 
changes"! 
The same technique also 

can be used for mounting 
circuit boards, large capaci-
tors, and even small trans-
formers. No fancy measur-
ing is required: just bend up 
a couple of brackets as in 
Fig. 4, fasten them to the 
circuit board, position and 
glue. If you wish to mount a 
bulky item underneath the 
board, just make the brack-
ets a little taller. You can 
even double stack your cir-
cuit boards by gluing brack-

ets to existing brackets. 
Fabrication is the next 

step. It is best to drill and 
cut every hole in the metal 
before bending. Center-
punch and drill every hole 
with an .060"-diameter bit 
before drilling larger holes. 
This prevents the larger bit 
from skipping out of a 
punch mark and marring 
the panel. 
Large or irregularly-

shaped holes can be cut 
with a nibbler or a saber 
saw. Clamp your metal to a 
thin piece of wood and saw 
the metal and the wood at 
the same time. This will 
keep the saw from ripping 
or bending the metal. A 
hole will be required for the 
saw blade or the nibbler. 
The nibbler will require a 
slightly larger hole than the 
saw blade. 
It is easier to file away 

burrs before bending. One 
more check with the parts is 
worthwhile, and don't for-
get to double-check the di-
rection of your bends. If ev-
erything fits and doesn't 
threaten to interfere after 
bending, we're ready to go. 
For most enclosures to 

be built, bend allowance 
can be ignored. With the 
thickness of metal usually 
used, simple cabinets will 
come out OK without wor-
rying too much about the 
stretching of the metal. If 
you start using metal more 

48  73 Magazine • August, 1980 



than .030" thick, things may 
start happening, however. 
The brake can make a com-
pletely square bend, but the 
metal may fracture and/or 
the brake could be dam-
aged by the heavier metal. 
It is best to use a rule of 

thumb of 11/2 times the 
metal thickness. To get the 
bend line in the center of 
the bend, it must be posi-
tioned with some accuracy. 
First, leave the bend line 
back from the pivot line of 
the brake by one metal 
thickness and the brake bar 
back from the bend line by 
half the metal thickness. 
The bend that results is the 
tightest I can get without 
the possibility of problems. 
Bend the metal too tightly 
and the outside of the bend 
stretches, possibly fractur-
ing, while the inside com-
presses, with possible dam-
age to the brake. The prob-
lem is worse with thicker 
materials and is more no-
ticeable in aluminum than 
in steel. 
The brake is made of 

aluminum, a fairly hard al-
loy, but it is a light-duty 
tool, so play it safe. Baby it 
a little. The people who 
make it say it's OK to use it 
on aluminum or steel up to 
.060", but make sure you 
use mild steel. I normally 
confine my use of steel to 
.030" or thinner as a hedge 
against damaging my 
brake. (Softer metals such 
as brass, copper and alumi-
num should be OK up to 
.060"; just don't force 
them.) 
Setting up the Little 

Giant is simple. It has 
mounting holes in each end 
bracket for permanent 
mounting, or it may be 
clamped to the bench with 
C clamps. I use the clamps 
as the bench space is at 
a premium, and Mama 
doesn't like holes in the fur-
niture. Photo A shows the 
brake in some detail. The 
fixed section is held to the 
bench with the large 
clamps and the brake bar is 
used to hold the work in 
place with smaller clamps. 

Photo C. The keyboard is placed in the base and positioned so that the top fits over it cor-
rectly; it then is glued down. 

The movable section 
should be positioned away 
from you so that you can 
see the work as you bend it. 
It's a good idea to cut and 
bend a few test pieces to 
get a feel for what happens 
to the metal and how much 
you'll actually have to 
fudge with your bend lines. 
It will be quite educational 
and decidedly cheaper than 
making mistakes later. 
Aluminum is easy to 

work with as long as you 
don't try to use one of the 
harder alloys. I generally 
prefer 2024T3 or T4. The 
6061 alloy is harder, but will 
do in a pinch. The harder al-
loys are more difficult to 
work with and generally are 
unnecessary for our kind of 
application. The dead soft 
material, available in sheets 
at hardware stores and lum-
ber yards, is OK for small 
enclosures, but will not be 
rigid enough for larger 
ones. It requires the addi-
tion of "stringers" (small an-
gles to add rigidity) glued to 
the backside of larger un-

supported panels. 
Only a few hand tools are 

necessary. The drill can be 
an el cheapo. It should han-
dle a step bit up to 1/2"  in 
soft materials. The nibbler 
requires about 3/8" diame-
ter holes to get the head 
through. Don't use the step 
bits on harder materials 
with a 1/4 " drill, or your drill 
won't last too long. If you 
intend to go to flush screw 
heads, you'll need a coun-
tersink, a set of taps, and 
the appropriate drill bits. 
They can be purchased in a 
handy little plastic kit 
which has the taps, the cor-
rect bits to match the taps, 
and a tap handle. The 
pieces can be purchased in-
dividually at some savings. 
(You may elect to use pan-
head sheet-metal screws 
and eliminate them entire-
ly.) 
A rat-tail file, a triangu-

lar-shaped one, and a half-
round file will do nicely for 
cleaning up burrs and holes. 
A small Shur-Form plane is 
nice for corners and ragged 

edges, but the files will do 
the job just as well. They're 
just a little more work. 
Aviation shears are best 

for cutting out your basic 
blank. They are available in 
left cut, right cut, and 
straight cut. It would be 
nice to have them all, but I 
get along with one set of 
straight cut. Most of the 
work is straight lines, and 
it's only unhandy, not im-
possible, to cut curves with 
the straight cut shears. 
To summarize: With 

slight variations in shape, 
slope, and size, you can de-
velop some real eye-catch-
ing ideas. The top can be 
made in several pieces to 
add to the accessibility. The 
rear apron can be made as a 
separate piece and glued to 
the base so that the power 
cord, fuses, and permanent-
ly-mounted items do not 
have to come off with the 
cover. The rear panel of the 
cover can be shortened or 
notched to clear those 
items. 
Another approach, where 
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Fig. 5. 

shielding is not a considera-
tion, is to make the ends of 
wood. (See Fig. 5.) This al-
lows us to make the front 
and rear as integral parts of 
the bottom. The top is then 
the removable piece. It can 
either overlap or be made 

as a flush joint. The flush 
joint is the more attractive 
of the two and only slightly 
more difficult to make. 
Strips are glued beneath the 
lips of both front and back 
panels. Set the top panel in 
place and align it to the 

front and back panels. 
When everything looks 
good, drill through both 
pieces and fasten together 
with sheet-metal screws. If 
you want to dress it up, this 
would be the place to use 
flat-head machine screws 
for a completely flush pan-
el. 
Don't skip painting the 

finished product. Many 
projects that look looked 
"ho-hum" before will look 
really nice when painted. If 
zinc chromate is available, 
use it as a base coat before 
adding color coats. It is 
easier to spray several light 
coats than risk runs from 
too much at one time. It is 
always disheartening to 
have a job almost done and 
then have to sand out a 
paint run or, even worse, 
have to strip it back to bare 
metal and start over. Runs 
are almost always a sign of 
impatience. 
As for colors, a dark col-

or for the bottom and a 

light color on top can be 
quite attractive. You might 
try one of the old favorites 
like black crinkle, and a 
light cream or blue on the 
top. The crinkle sprays just 
like any other paint, but 
wrinkles up in a random 
pattern as it dries. 
Lettering is available 

from your local electronics 
store or art supply house in 
the form of decals or rub-on 
types. It would be a good 
idea to check prices at both 
places. You might be wise 
to buy some spray fixative 
from the art store to put a 
clear coat over the lettering 
to keep it from rubbing off. 
Everyone runs short of 

ideas on occasion. If that 
should happen to you, try a 
little amateur espionage. 
Slip down to your local ap-
pliance or ham store and 
eyeball the other guy's solu-
tion to a similar problem. If 
you keep your cool, they'll 
never know that you are 
007. II 
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John F. Sehring WB2EQG 

PO Box 306 
Oradell NJ 07649 

On Ten FM 
home of the free, land of the brave 

The word is out: 10-
meter FM is definitely 

the place to be. Want to 
escape the "appliance op-
erators" and the "twist two 
wires together, you're on 
the air" crowd? Well, up on 
29.6 MHz you'll find a 
hearty breed, mostly exper-
imenters and tinkerers 
who've converted, modi-
fied, and cajoled old com-
mercial FM gear or ham-
band equipment into fre-
quency modulating on 10 
meters. The combination 
of channelized operation 
(convenient), noise-free FM 
reception (easy on the 
ears), and roller-coaster 10-
meter propagation (fun!) is 
most intriguing—it's really 
a mix of HF and VHF opera-
tion—you can sometimes 
work coast-to-coast with 
QRP, and there are FM re-
peaters to play with, too. 
To give you a sneak pre-

view of our plans, we're go-
ing to start with two inex-
pensive, readily-available 
circuit boards (the guts of 

TO PIN 4 ON 
CB BOARD 
IORIGINALLY 
LOW SIDE OF 
SPEAKER) 

4F 
CL IPPER 

Of  
CONTROL 

DIODES. 
IN9I4 

an 11-meter CB transceiver 
and an FM scanner), mix 
thoroughly, and recycle in-
to a compact, 6-Watt, 
channelized FM transceiv-
er for 10 meters, with all 
the usual amenities such as 
noise-operated squelch, 
PTT, repeater offsets, and 
even a scanner. Note that 
this will not be your usual 
CB-to-10 conversion! 
At this point, you may 

logically ask: Where are we 
going to get the raw mate-
rial for our project? For-
tunately, we won't have to 
scout around for the right 
CB transceiver to convert. 
By "right"! mean that type 
of CB transceiver which 
can be converted to 10 
meters most easily, with 
the fewest changes and 
modifications. Typically, 
the 3-crystal PLL type of CB 
fits the bill. 
Now, the first unit that 

we're going to use in this 
project consists of the 
main circuit board of CB 
transceivers that were 

LOW. PASS 
F IL TER 

DECOUPLING 

LI . 
.01,F  CHOKE  TO TP-B ON 

CB BOARD 
IVARACTOR) 

Fig. 1. Improved FM modulator. *Choke value is not 
critical. 100 uH to 2.5 mH is suitable. 

made for Hy-Gain, Mid-
land, and other manufac-
turers and are of the latest 
3-crystal, PLL, 40-channel 
type. These little gems are 
top quality boards which 
measure only about 5" X 
6" and come complete ex-
cept for some external, 
easily added items such as 
volume and squelch pots. 
The boards can be con-
verted easily to 29.6 MHz 
(or any other part of the 
10-meter band) with only 
one crystal change. You'll 
get about 6 Watts of rf out-
put from them in FM ser-
vice and have full receiver 
sensitivity to boot. The CB 
boards are available from 
several sources by mail, at 
a low price. Specify the CB 
circuit board with a 40-
channel switch. The sec-
ond board, which we'll use 
for FM reception, will be 
described in a later sec-
tion. 
Now, before you get the 

wrong idea about the com-
plexity of this project, let 
me just say that I'm no 
electrical engineer-1 
probably couldn't design a 
circuit to save my life! 
What does appeal to the 
ham in me is to take al-
ready existing circuitry and 
equipment and blend them 
to get something new and 
different. 

The first thing to do after 

ordering the CB circuit 
board is to send for the one 
crystal you'll need to get 
on 10 meters. There are, 
however, two questions 
that need to be answered: 
What frequencies are used 
for 10-meter FM operation 
and how does this relate to 
the crystal we'll need? 
There is a 10-meter FM 
band plan which is univer-
sally observed. The na-
tional simplex and calling 
frequency is at 29.60 MHz, 
with an alternate at 29.50 
MHz. Repeater pairs are 
found at the following in-
put/output frequencies: 
29.52/29.62, .54/.64, .56/.66, 
and .58/.68 MHz. 

The repeater output fre-
quencies also are used 
sometimes for simplex 
operation on a non-inter-
ference basis—you'll al-
ways be able to tell if 
you're QRMing a repeater. 
Always avoid simplex 
operation on the repeater 
input frequencies for ob-
vious reasons! At present, 
all 10-meter FM activity 
happens to be between 
29.5 and 29.7 MHz, al-
though narrowband (± 5 
kHz) simplex operation is 
allowed down to 29.0 MHz. 
In summary, then, what 
we'll need is at least 200 
kHz of gap-free coverage, 
in 20-kHz steps, from 29.5 
to 29.7 MHz. 
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Fig. 2. Partial schematics, AM i-f strip (top) on CB board, and FM i-f strip on scanner board. 

Since the 10-meter FM 
portion lies at the upper 
edge of the band, I wanted 
channel 40 to come out at 
29.7 MHz to avoid wasting 
any channels. This ensures 
continuous coverage, in 
10-kHz steps, down to 29.5 
MHz, and channel 1 takes 
you all the way down to 
29.26 MHz for any future 
simplex FM activity. Also, 
with this scheme, the chan-
nel frequencies are easy to 
figure out. Just take the 
channel number, add 30 
and hang 29. in front of it. 
For example, channel 30: 
30 + 30 = 60; placing 29. 
in front gives 29.60 MHz. 

Some Improvements 
A previously published 

article covers the theory of 
operation of these CB 
boards, selection of crystal 
frequency, and details of 
setting them up for FM op-
eration.' In this article, I 
will describe a different ap-
proach to the conversion, 
particularly on the recep-
tion side, but you should 
refer to Reference 1 for the 
basic conversion informa-
tion. 

Firstly, crystal X101, 
originally 11.8066 MHz, 
should be changed to 
12.5716 MHz to get chan-
nel 40 onto 29.7 MHz. Sec-
ondly, to improve the 

audio punch on transmit, 
I've modified the FM mod-
ulator circuit a bit and add-
ed a full-wave audio clip-
per and low-pass filter. See 
Fig. 1. The combination of 
two stacks of silicon diode 
clippers provided the right 
amount of clipping for my 
particular microphone/CB 
board combination, i.e., 
about 2 x 0.7 volts = 
1.4-volt clipping level. 

One stack of germanium 
diodes and one stack of 
silicon diodes would give a 
0.3 V + 0.7 V = 1.0-volt 
clipping level, for example. 
The combination of R1, the 
deviation pot, and the 
0.1-uF capacitor comprises 
a low-pass filter to elimi-
nate some of the crud 
which is generated by the 
clipping. The clipper pro-
vides a very worthwhile im-
provement in average de-
viation level (analogous to 
average modulation per-
centage on AM). Also, I've 
used a choke instead of a 
resistor to feed audio to 
the varicap circuit to im-
prove audio quality. Final-
ly, for slightly more rf out-
put, try jumping R131 (10 
Ohms) on the CB board. 

FM Reception: Plain or 

Fancy? 

The previously refer-
enced article describes an 

IC limiter/FM detector/ 
noise-operated squelch cir-
cuit for FM reception in 
conjunction with the CB 
board. However, I chose a 
different route to FM re-
ception. My path started 
many months ago at a ham-
fest where Science Work-
shop was running a display. 
One of their sale items was 
an E. F. Johnson Mono-
Scan UHF-FM scanning 
monitor receiver board. 
These compact units come 
complete with front panel 
and all controls and lack 
only a speaker and case. 
They can be run on 12 V dc 
or 117 V ac if you add a 
step-down transformer, as 
the rectifier, filter, and reg-
ulator are built in. Its 
double-conversion FM i-f 
strip uses two filters and 
two ICs for hard-limiting 
and quadrature FM detec-
tion; the squelch circuit is 
noise-operated. 

The Mono-Scan can run 
through eight UHF fre-
quencies (it requires one 
crystal per frequency) and 
has the usual scan skip/ 
lock-out switching arrange-
ment and channel light in-
dicators. The units mea-
sure about 6" x 7" X 2"; 
their frequency coverage 
in stock form is intended 
for the 450-MHz commer-
cial FM band, but they can 

cover the 70-cm amateur 
FM frequencies, too. The 
scanner boards also are 
available by mail at very 
reasonable prices.2 

What interested me even 
more, though, was the fact 
that the scanner's i-f fre-
quencies, 10.7 MHz and 
455 kHz, matched those of 
the CB board. This pointed 
toward the possiblity of 
mating the i-f strips of the 
two boards to provide FM 
reception: The CB board 
would be the tunable front 
end and first i-f amplifier 
and the scanner would pro-
vide further amplification, 
limiting, and FM detection. 
I felt that this combination 
would yield superior FM re-
ception due to the use of 
proper i-f bandwidths in 
the receiver. 

Briefly, a narrowband, 
± 5-kHz-deviated FM sig-
nal actually turns out to be 
about 13.6 kHz wide, be-
cause with FM signals you 
must consider at least the 
first two sets of sidebands. 
Contrast this with an AM 
signal where only one set 
of sidebands is even gen-
erated. This means that for 
optimum deviation accep-
tance of fully-modulated 
FM signals, least audio dis-
tortion, and greatest noise 
suppression during full de-
viation, your FM receiver 
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Fig. 4. One of the eight inverter circuits. 

must be at least 13.6 kHz 
wide. The scanner has such 
an FM filter on board, so 
let's try it! 

The next question is, of 
course, will it work? It was 
easy to find out—all it 
took was a short piece of 
coaxial cable running from 
one board to the other. 
Refer to Fig. 2 for partial 
schematics of the AM and 
FM i-f strips. For various 
reasons, I chose to "cross 
over" the signal at 455 kHz 
rather than 10.7 MHz. Inci-
dentally, this sort of hybrid 
match will work with other 
receiver/i-f strip combina-
tions as well, as long as 
they have an i-f frequency 
in common.' 

Getting the scanner 
board up and running is no 
problem—you'll need only 
a speaker and 12 V dc. A 
schematic and parts loca-
tion diagram is provided 
with each scanner. Plus 12 
V dc from pin 20 on the CB 
board goes to the plus side 
of capacitor C79, a 1000-uF 
unit. The negative power 
lead can be applied any-

where along the underside 
rear edge of the board. The 
speaker goes from the 
negative side of capacitor 
C66, a 330-uF unit on the 
left side of the board, to 
the power supply negative 
lead. To temporarily inter-
face the CB and scanner 
boards, simply run the in-
ner conductor of a short 
piece of coaxial cable from 
terminal 1 of CF101 on the 
CB board to the high side 
of the secondary of trans-
former T15 on the scanner 
board. Ground the shield at 
both ends. In this way, you 
can temporarily run both 
the AM and FM i-f strips 
simultaneously to make 
sure that everything is 
perking OK. You will note 
that this combination is 
quite hot in the sensitivity 
department —the FM i-f 
strip has enough gain to 
limit on noise alone. 

After you are satisfied 
that all is well, you may 
make a permanent connec-
tion as follows: To disable 
the AM i-f strip (we want all 
of the signal to go to the 

FM i-f strip), remove AM i-f 
filter CF101 from the CB 
board and move the coax 
connection to the high side 
of the primary of trans-
former T107 on the CB 
board. This is Point "A" as 
indicated on the schematic 
in Fig. 2 and was selected 
as providing the best im-
pedance match to the FM 
i-f filter, Z2, on the scanner 
board. Cut the foil from the 
high side of the secondary 
of 115 to filter Z2 and re-
move the 11.186-MHz crys-
tal, Y1, from the scanner 
board. 
Receiver alignment isn't 

much different than be-
fore: Using a weak (noisy) 
signal, touch up L112, 
1106, and T107 on the CB 
board for maximum quiet-
ing and ditto for T111 on 
the scanner board. 1112, 
the FM detector adjust-
ment, should be set for 
maximum audio recovery 
consistent with minimum 
distortion. Keep the align-
ment signal as small as pos-
sible during adjustments. 
You can expect better than 
0.5-uV quieting sensitivity 
and a steep quieting curve 
if you do a careful job on 
the alignment—spend 
some extra time here; it's 
worth it. 
A few items will finish 'er 

up: You can increase the 
noise-operated squelch 
sensitivity by changing R66 
(1k Ohm) to 150 Ohms and 
R65 (6.8k Ohms) to 620 
Ohms. 

Scan 10-Meter FM, 
Too? Yup! 

All those blinking lights 
on the scanner intrigued 
me greatly—wouldn't it be 
neat to have a scanning FM 
receiver on 10 meters? By 
being able to listen to both 
simplex frequencies and all 
of the repeater outputs, it 
would be easy to spot band 
openings as well as to keep 
tabs on the gang. Also, it 
might be possible to select 
transmit frequencies from 
the scanner front panel 
with the push of a switch. 
A look at the scanner 

schematic revealed that a 
multivibrator circuit drove 
a string of eight transistors, 
one for each channel, one 
at a time in sequence, to 
provide a stepping action 
from one channel to the 
next.  Each  of  these 
"switching" transistors is 
set up to provide a ground 
for both the appropriate 
crystal and channel in-
dicator light when momen-
tarily "addressed" by the 
multivibrator. The pres-
ence of a signal unsquelch-
es the receiver and stops 
the scanning action; when 
the squelch closes, scan-
ning action resumes. 
Putting a voltmeter 

across one of the transistor 
collectors showed that the 
voltage swung from +9.6 
✓ dc when off channel to 
+0.2 V dc when on chan-
nel — the latter corre-
sponds to a grounded con-
dition, being close enough 
to zero volts. Any possibil-
ities of interfacing the 
scanning circuit with the 
CB board would depend on 
the logic and voltage levels 
needed by the CB board's 
PLL frequency synthesizer 
circuit for channel selec-
tion; i.e., what polarity and 
voltage levels would be 
necessary? 
Going back to the CB 

board schematic, the fol-
lowing information was 
gleaned: The PLL divider 
circuits require about +5 
✓ dc on each divider gate 
to become activated 
(turned on) and less than 
+0.2 V dc (ground) or an 
open line to be deactivated 
(turned off). Looking back 
at the last paragraph, it's 
clear that not only are the 
logic levels backwards on 
the two boards, but the 
voltage levels are wrong, 
too. Therefore, some sort 
of interface circuit would 
have to be developed that 
would: a) invert the logic 
levels, and b) drop the 
voltages from 9.6 V dc to 5 
✓ dc. 
Fig. 3 shows just one of 

the scanner's eight iden-
tical switching circuits; 
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each one operates as a 
grounding switch when ad-
dressed, its collector 
swinging from 9.6 to 0.2 V 
dc. Fig. 4 is an inverter cir-
cuit which was figured out 
after some head scratching 
and pencil biting. This sim-
ple NPN transistor circuit 
has its base circuit hooked 
to the collector of the scan-
ning switch transistor at 
point B of Fig. 3. As the 
scan transistor goes from 
9.6 V (cut off) to 0.2 V (con-
duction), our inverter does 
just the opposite, swinging 
from 0.1 V (conduction) to 
6 V (cut off), which, as we'll 
see later, is close enough to 
what the PLL needs. I used 
inexpensive 2N2222 tran-
sistors for the inverters, of 
which we'll need eight, one 
for each scan channel. 
Switch SW1A on the scan-
ner board (Fig. 3) is the scan 
skip/lock-out for the first 
scanner channel, and SW1 J 
is the Master Scan/Manual 
switch. 
The next question is how 

we propose to get these 
now proper voltage and 
logic levels to the right 
combination of PLL divider 
gates on the CB board to 
select the channels we 
want. Like most digital cir-
cuits, the divide-by-N cir-
cuit in the PLL, which gives 
us different frequencies by 
varying the value of N, 
works using binary instead 
of decimal numbers. In 
other words, it operates us-
ing the number "2" as a 
base and powers thereof. 
For example, 2°= 1, 2' =2, 
22= 4, 23= 8, 24= 1 6, 
25=32, 26=64, 2'=128, 
and 2°= 256. 
In order to select and 

divide by any particular 
value of N to get a certain 
frequency out of our PLL, 
we've got to energize the 
right combination of divid-
er gates. For instance, if it 
takes N =224 (channel 1 in 
our scheme) to give 29.26 
MHz, then we would ac-
tivate (by applying 5 V dc) 
divider gates 25, 26, and 2' 
because their values of 32 
+ 64 + 128 = 224 = N; 

F(MHz) 
29.50 
.52 
.54 
.56 
.58 
.60 
.62 
.64 
.66 
.68 
.70 

Ch # 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

248 
250 
252 
254 
256 
258 
260 
262 
264 
266 
268 

Notes: 
1. "X" means divider gate energized by application of + 5 V dc. 
2. + 1 gate not activated on even-numbered channels. 
3. Gates for 25, 26, and 27 are tied together on circuit board to func-
tion as single  224 gate. 

Table 1. PLL divider gate combinations. 

28  25 + 26 + 27  24  23 

÷ 256  — 224  ÷ 16  ±8 
X  X  X 
X  X  X 
X  X  X 
X  X  X 

X 
X 
X 

8,9,8,10  11  12 

the other divider lines 
would remain at ground, 
therefore deactivated. 

In Table 1, the actual fre-
quencies, channel num-
bers, values of N, and com-
binations of active divider 
gates are shown for fre-
quencies from 29.5 to 29.7 
MHz, in 20-kHz steps. Note 
that one divider line, the 
2°= 1, is never activated 
because it subtracts 10 
kHz and all of our channels 
are on even frequencies. 
To digress just a bit, what 
the manual 40-channel 
selector switch does is 
select the right combina-
tion of divider gates for 
each channel to give the 
desired frequency. In it are 
seven SPST switches, one 
for each gate, actuated by 
a programmed mechanical 
cam; the correct combina-
tion of switches is selected 
by the cams as the switch 
shaft is turned to a par-
ticular channel. Essen-
tially, the switch is a 
mechanical binary-coded 
decimal counter. 

What we want is to have 
the scanner select the 
channels electronically, 
letting it do the knob 
twisting for us. As each 
scanner channel is ad-
dressed, a corresponding 
inverter transistor provides 
the necessary 6 V dc, which 
we will apply to the right 
combination of divider 
gates through a diode 

TO COLLECTOR 
OF INVERTER  < 
01, FIG.4 

TO 
224 

GATE 

04  ) GATE 1 16  

) 1GC ;E3 

SHOWN IS N• 224+16 + 8 • 248, 

WHICH IS CHANNEL 20 • 29 SOMHz 

Fig. 5. Basic diode matrix. 

matrix. The matrix selects 
the right combination of 
gates for each particular 
frequency and the diodes 
provide isolation between 
the gates. 
Suppose, for example, 

that we wish to select 29.50 
MHz as the first scanned 
channel. Table 1 shows 
that the +224, +16, and 
4-8 gates must be activat-
ed, to give a total N value 
of 248, by the first inverter 
via a matrix. Note that the 
+224 gate is actually 
made up of the ±32, +64, 
and +128 gates all tied 
together to act as a single 
+224 gate. Fig. 5 shows us 
the arrangement that the 
first inverter and diode 
matrix will use to give 
us 29.5 MHz. A second 
scanned frequency would 
require that a different 
combination of gates be 
activated, which would be 
done by a second inverter 
circuit (connected to point 
B of the scanner's second 
channel switching transis-
tor) and diode matrix, and 
so on, for all eight scanner 
channels. 

22 21 20 Gate Values 
— 4  — 2  — 1 

X 

X 
13  14  15  PLL pin 

numbers 

TO PLL 
DIVIDE CIRCUITS 

The full diode-matrix cir-
cuit can be found in Fig. 6.1 
built the matrix on a small 
perforated board (0.042" 
holes) along with the eight 
inverter transistors. A sim-
ple 6-V dc zener-diode reg-
ulator also was included to 
supply the inverters—see 
Fig. 7. A voltage level of 6 
V dc was chosen to over-
come a 0.7-volt drop 
through the diode matrix, 
giving about 5.3 V at the 
PLL divider gates. The 
switch, S2, in Fig. 7 selects 
either the scanning mode 
or manual channel selec-
tion via the 40-channel 
switch by routing 6 V dc to 
either the scan inverters 
or the manual selector 
switch. The matrix shown 
in Fig. 6 is wired to scan 
channels I through VIII as 
29.50, .56, .58, .60, .62, .64, 
.66, and .68 MHz; any other 
frequencies can be pro-
grammed in by consulting 
Table 1 and rewiring the 
matrix accordingly. 
It works like a charm. 

Repeater Operation, Too? 

Yes, Virginia, there are 
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10-meter FM repeaters, but 
no, they don't sound quite 
like the 2-meter machines! 
In my location (northern 
New Jersey), there are two 
10-meter machines within 
ground-wave range plus 
many other machines 
heard via skip. Most of the 
repeaters are open ma-
chines, but some may re-
quire PL or tone-burst 
when the band is noisy, to 
prevent various non-signals 
from keying them up. They 
are all on in-low/out-high, 
100-kHz splits. 
My original "fast-fin-

gers" method of working 
through the repeaters was 
to flip the manual channel 
selector rapidly from the 
input to the output fre-
quencies on transmit and 
receive. Needless to say, 
this led to some strange 
and disjointed QS0s! A 
method had to be found of 
dropping the transmit fre-
quency 100 kHz below the 
receive frequency when in 
the repeat mode. 
There are two obvious 

29 50  56 

possibilities for doing this: 
Either shift the transmit-
offset oscillator, Q109, on 
transmit or else program 
the PLL to do the same. The 
first approach looks the 
easiest—you would need 
only a small SPDT reed 
relay to switch between 
the existing 10.695-MHz 
transmit-offset crystal and 
a new crystal at 10.795 
MHz for repeater opera-
tion. The new crystal has to 
be higher in frequency to 
give us a downward shift 
because of the mixing 
scheme in the transmit 
mode. You would have to 
be careful of stray capac-
itance, though, so as not to 
pull the crystal frequency 
off. Also, this arrangement 
does not allow "reverse-
split" repeater operation. 
The second approach is 

even simpler. Set your 
scanner in its manual mode 
to the repeater output fre-
quency and set the 40-
channel manual selector to 
the repeater input fre-
quency. Then wire up an 

58  GO  62  64  66 68 

SPDT reed relay to toggle 6 
V dc between the scan in-
verter circuit on receive 
and the 40-channel switch 
on transmit. The plus side 
of the relay coil can go to 
the +12 V dc line on the 
CB board and the negative 
side can go, via S4, the sim-
plex/repeat switch, to pin 
13 on the CB board, which 
is brought to ground on 
transmit by the PTT switch. 
To provide reverse-split 
capability, simply wire a 
DPDT switch to inter-
change the 6 V dc lines per 
S3. See Fig. 8(a) for details. 
I took this concept one 

step further to provide 
completely automatic re-
peater-offset operation, 
albeit with a more complex 
circuit, as shown in Fig. 
8(b). An extra four inverter 
circuits, identical to the 
first eight, and a 4 x 6 
diode matrix were con-
structed. The base circuits 
of each of the four new in-
verters were connected to 
each of the scanner transis-
tor channels V through VIII 

FREQUENCY - MHz 

20  26  28  30  32  34  36  38 CHANNEL NO. 

224  254 256  258  260  262  264  266 VALUE OF 'N' 

VII  1311 SCAN CHANNEL 

CB PLL 
IC 101 

2 

4 

16 

-224 

: 256 

•  •  •  •  • 
4 

• 

4 

4 

2 
4 

10 

TO COLLECTOR OF:  01  02  03  04  05  06 

TO INVERTER COLLECTORS 
FIG 4 

SCANNING MATRIX 

07  08 

40 
CHANNEL 
SWITCH 

TO 5V 
AT 52 
(FIG 

Fig. 6. Notes: All diodes are 1N914/1N4148. Seven diodes shown from 40-channel switch 
must be used to provide isolation from any matrix used. Pins 8, 9, and 10 of PLL are tied 
together to act as a single ÷ 224 gate. 

in the same fashion as the 
original eight inverters; 
these channels are set on 
the repeater output fre-
quencies, i.e., 29.62 to 
29.68 MHz. The additional 
4 x 6 diode matrix was 
wired to select the corre-
sponding repeater input 
frequencies, i.e., 29.52 to 
29.58 MHz, and connected, 
in parallel with the original 
8 x 6 diode matrix, to each 
of the PLL gates. Now, the 
same SPDT reed relay is 
used to toggle 6 V dc be-
tween the original set of in-
verters on receive and the 
new set of inverters on 
transmit, thus selecting a 
repeater output frequency 
on receive and the corre-
sponding repeater input 
frequency on transmit. 
For example, with the 

matrix shown in Fig. 6, scan 
channel VI, the second re-
peater output frequency, is 
set for 29.64 MHz. The cor-
responding repeater input 
frequency would be 100 
kHz below, at 29.54 MHz, 
so the second line of the 
new 4 x 6 matrix should be 
wired up to provide that 
frequency from the PLL; 
Table 1 tells you which PLL 
lines have to be activated 
for this frequency. This cir-
cuit is "goof-proof," 
too—if you accidentally 
select a non-repeater out-
put frequency on the scan-
ner and try transmitting 
while in the repeat mode, 
the transmitter will simply 
not key up. 
As you can imagine, 

some rather interesting 
things can happen on these 
machines. For instance, 
how would a G4 to KV4 
QS0 via a WR2 grab you? 
Or how about two QSL 
cards for just one contact, 
such as when I had a QS0 
with a KL7, first via a WR6 
machine and then, imme-
diately following, a direct 
contact on the same fre-
quency, with both of us 
running reverse split. I 
figure that the single QS0 
counted for two states 
worked! Of course, work-
ing from New Jersey to 
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Maryland via a repeater in 
Colorado might be called 
the hard way, but you do 
meet people that you'd 
never otherwise hear on 10 
meters. 

Deluxing It 
To provide continuous 

subaudible tone encoding 
(PL) as well as tone-burst 
capability, the IC circuits 
in Reference 4 look like a 
good bet. In fact, at the 
moment I'm installing just 
that circuit in my 10-meter 
FM rig. The Exar chip is not 
cheap, but it's so simple 
when everything is in one 
IC package. A good place 
to inject the tone encoder's 
output into the FM modu-
lator circuit, Fig. 1, would 
be between the 0.01-uF 
capacitor and the choke, 
L1. Since the PL tone is 
rather low in frequency, 
about 100 Hz, your cou-
pling capacitor from the 
tone encoder would have 
to be larger in value, say 
about 0.05 uF. As of this 
writing, two machines in 
California require PL (107.2 
Hz) and one machine in the 
state of Washington re-
quires an 1800-Hz burst. 
However, you may find 
that on weekends the 
machines may be run on an 
open basis, depending on 
band conditions and QRN. 
Since the scanner pro-

vides push-button selec-
tion of all necessary 10-
meter FM frequencies, a 
digital readout is admit-
tedly a frill. However, I'm 
presently working on paper 
to find a suitable circuit. 
The PLL divider lines are 
not set up on purely a se-
quential binary basis; i.e., 
you'll note from Table 1 
that at 29.58, the ÷ 224 line 
is shut off, the ÷ 256 line is 
picked up, and the 2' 
through 24 lines start their 
count from zero again. 
And, of course, the number 
224 is not your usual binary 
number. 
What all this means is a 

decoding headache. My 
latest thought, therefore, is 
to use a programmable 

read-only memory (PROM) 
such as an 8223 or 74188. 
This type of PROM is easily 
programmable in the field 
without a fancy and com-
plex programmer. It ap-
pears that only one 8223 
would be needed to de-
code the PLL's line states 
to pure BCD form, in which 
case two 7448 BCD decod-
er/7-segment LED display 
drivers could drive a pair of 
common-cathode LED dis-
plays to read out the tens 
and hundreds of kHz of fre-
quency, e.g., .62. Frankly, I 
don't have the digital ex-
pertise to put it all together 
without a lot of sweat, so 
I'd enjoy hearing from 
anyone who's done it. 
One way to increase the 

output of these rigs is to 
run 'em through an ampli-
fier. Since we're using FM, 
a Class C amplifier is fine 
because you don't need a 
"linear" amplifier for FM 
service. Incidentally, there 
are still more solid-state CB 
"afterburners" floating 
around. Some of these lit-
tle monsters will put out 
125 Watts dc, but I 
wouldn't say much about 
their linearity. Although 
supposedly  linear,  I 
wouldn't use them for any-
thing but FM. 
A word about operating 

practices seems in order 
here. Due to the delicate 
nature of FM (wide receiv-
er i-fs), it is important that 

TO POINT B OF 
024 ON SCANNER 
BOARD. SCAN 
CHANNEL Vi 

REG  SCAN 

SIMPLEX 

TO  54  
.12VDC  

REPEAT 

non-FM operation be kept 
to a minimum in the 
29.5-to-29.7-MHz segment. 
SSB sigs really "tear up" an 
FM receiver. Also, due to 
the large number of users 
of 29.6 MHz, courtesy is an 
absolute must. Listen first 
to avoid chaos! QSY up-
ward from 29.6 for rag-
chews and avoid simplex 
operation on repeater in-
puts. 

All letters accompanied 
by an SASE will be an-
swered. 

r0 96V ON 
SCANNER 
BOARD REGU 

47 

iw 
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INTERNATIONAL RF-1200 

Ampti.FILTER 

1111111 .1 . "1 111111111  
I TEI W—VALN  CRYSTAL MFG 

10 North Lee Oklahoma City OK 73 

FOR AMATEUR OR COMMERCIAL APPLICATIONS 
1100-1300 MHz • Satellite • Microwave 

The RF-1200 is a single stage bipolar low-noise 
amplifier followed by a 2-stage output filter. Ion-
implanted microwave 
transistors and micro-
stripline construction. 
Die-cast case. 

SPECIFICATIONS 

Gain  15 db 

Noise Figure  2 db 

Bandwidth   1 db 50 MHz 
Tuning Range  1100-1300 MHz 

Power Supply   13.5 vdc 20 MA 
Connectors  SMA 
Third Order Intercept +24 dbm 

PRICE $160 1-9 QUANTITY 

1 

v•36 

INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
10 N Lee, Oklahoma City, Oklahoma 73102. 405-236-3741 

When it comes to 

AMATEUR 
RADIO QSL's 

ft's the 

ONLY BOOK! 
US or DX Listings 

1980 11. Dolcs 
Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the most 
respected and complete listing of radio 
amateurs. Lists calls, license classes, ad-
dress information. Loaded with special 
features such as call changes, prefixes of the 
world, standard time charts, world-wide OSL 
bureaus and more. The new 1980 Radio 
Amateur .Callbooks are available now. The 
U.S. Edition features over 400,000 listings, 
over 120,000 changes from last year. The 
Foreign Edition, over 315,000 listings, over 
90,000 call changes. Place your order now. 

Each  Shipping  Total 

US Callbook 

Foreign 
Callbook 

S16 95  $1 75  $18 70 

$1595  $1 75  $17 70 

Order both books at the same time for $34 65. includes 
shipping 

Order from your favorite electronics dealer or direct from the 
publisher All direct orders add 51 75 tor shipping Illinois 
residents add 5% S a e, Tan 

SPECIAL LIMITED OFFER! 
/  Amateur Radio 

Emblem Patch 
only S2.50 postpaid AMATEUR RA110 

Pegasus on blue field, red lettering. 3" wide x 
3" high. Great on jackets and caps. Sorry, no 
call letters. 

ORDER TODAY! 

RADIO AMATEUR I I 

c all b o ok INC 

opl; 925 Sherwood Drive 
Lake Bluff, IL 60044 
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Signalcrafters Presents 
The llost Adialleed 
Automatic Computing 
Puller Meters 
In 'Willem. Radio! 

M ODELS, 31 and 32* 

Our portable Models 31 and 32 feature 
the same state-of-the-art technology 
that is incorporated in their Big Brother, 
the Model 30. Never again will you have 
to bother with SWR "calibrate" controls 
and switches! Signalcrafters' custom 
integrated circuit makes power and 
SWR measurement a "handsoff" opera-
tion by automatically computing SWR 
The result is unparalleled accuracy and 
ease of operation. 

FEATURES: 

• CUSTOM IC—Computes SWR from 
the level sensed on the transmission 
line independent of the power level. 
This analog computer operates over 
a range of only one watt to the full 
scale of the meter with unequaled 
accuracy. 

• RUGGED TAUT-HAND METERS-
Provide accuracy and readability 
that must be seen to be appreciated 

• HEAVY DUTY CABINETS—Hand-
some heavy duty metal cabinets 
complement virtually every trans-
ceiver on the market today. 

• TWO MODES—PEAK OR AVER-
AGE—The amateur may choose be-
tween either peak or average power 
readings. 

• POWER REQUIREMENTS—Due to 
the advanced low current design. 
battery life is truly outstanding, mak-
ing this meter a natural for portable 
or field day operation. Uses standard 
9 volt battery or 120V AC with op-
tional AC adaptor. 

• ATTRACTIVE 
AFFORDABLE PRICING 
•Model 31A (0 to 200w) 

31B (0 to 20w) 
 only S149.00 

Model 32A (0 to 200w, 0 to 2000w) 
32B (0 to 20w, 
0 to 200w) 

p•66   only $169.00 
• 

SIGNALCRAFTERS, INC. 
5460 BUENA VISTA DRIVE 

SHAWNEE MISSION, KANSAS 66205 
913/262-6565: TELEX 42-4171 

All SignalcratterS products are designed eng,neeted 
and produced on the US A Prices include shipping to a, 
U S A VISA and Master Charge accepted Kansas Res, 
dents please add 3', percent 

The UDT 170 

U pTilu 

—  "Vr 

ir  1:7 

JOX ITE X C ORP 

The SMART TU for RTTY & MORSE 
The CDT 170 Universal Data Transceiver will instantly convert any 
ASCII or Baudot teletype or video terminal into a multiple baud rate 
data transceiver for ASCII, Baudot or Morse operation. It features ... 
• 170/850 HZ Shift  • Computes & Displays WPM copy 
• Dual 6 pole active filters for weak  rate & Buffer Status 
signal operation  • Selectable line length from 40 to 80 
• ASCII/Baudot Regeneration with  characters 
multiple baud rates  • Metal Enclosure 12"x 7 1/4"x 3 1,2" 
• CW Auto [dent (optional) 
• 1-150 WPM Morse with Auto-track  For more information write or phone 

Special Introductory $479 
Price, Assembled 

Reg. S549 
— 

Price subject to change without notice 

MITEX CORP 
9861 Chartwell Drive 
Dallas, Texas 75243 
(214) 349-2490 

t, 82 

VIaI Mep vulva 

Flesher Corp 
offers a 
selection 

of compact, 
economical 

RTTY equipment 
and accessories 

unequalled in quality 
or function for the price. Flesher units 

are designed 
with minimum 

space requirements 
in mind, too. Call or 
write today for our 
free 1980 catalog 
of affordable kits, wired units and accessories. 

RIBBER CORP 

-4. 

23 

s 

P.O. Box 976 • Topeka, Kansas 66601 • 913 • 234 •0198 
Distributors in Canada and Australia 
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Saad Ali VU2ST 

4, Kurla Industrial Estate 

Agra Road, Ghatkopar 

Bombay 400 086 
India 

The Rains of Morvi 
duty in disaster for Indian hams 

Editor's Note: The author is president of the Federation of Amateur Radio Societies of India. 

Disaster struck Morvi 
on the 11th of August 

in the afternoon. Due to 
incessant and unusually 
heavy rains, the earthen 
Macchu Dam No. 2 burst 
from both sides of the spill-
way and engulfed the entire 
city of 75,000 persons. A 
wave 7' or 8' high caused 
the initial damage which 
devastated 80% of the 
buildings and left an 
estimated 10,000 persons 
dead. 
The water continued to 

rise to a maximum of 15 
feet, and many were saved 
only by going to the third 
floors of buildings, where 
such existed. There is no 

dearth of stories of terror 
and heroism. After the 
flood waters receded, the 
streets and houses were un-
der 14 feet of mud. 
Communications and 

power supplies were com-
pletely wiped out at one 
stroke. Such was the devas-
tation that word could not 
go out, and small towns 
within 10 or 15 km did not 
know of the tragedy for 24 
hours. When word finally 
trickled out, the Home 
Guards were the first to 
reach the city, from Rajkot, 
70 km away. They swung in-
to action immediately, and 
their heroic efforts in ex-
tricating wounded persons 

Photo B. The author (right) in front of the operations tent 
with (L to R) Chris VU2KIT, Jimmy VU211, District 
Commandant Ushakant Mankad, and Jai VU2ED. 

Photo A. The floodplain was swept bare, and part of the 
bridge destroyed, by the force of the water. 

from the debris, disposing 
of dead bodies and cattle, 
and organizing relief is a 
story by itself. 

The Federation of Ama-
teur Radio Societies held an 
emergency meeting along 
with the Radio and Elec-
tronics Society of India and 
noted that while relief of all 
sorts was being organized 
on a large scale by govern-
ment and private agencies, 
there was bound to be need 
of communications. 

Within two or three days, 
volunteers were mobilized, 
equipment collected, and 
antennas made. As we had 
no preparedness for such 

emergencies, we grabbed 
whatever equipment was 
available, namely the Atlas 
transceivers of lshwer 
VU2AE and of Dr. Kirti 
Doshi, as well as my own 
FM and SSB 2-meter trans-
ceivers. Later, we added the 
FT-100 of Rayu VU2YY, 
Ahmedabad,  and  the 
KW-2000 of Dasan VU2AID 
at Rajkot. 
The first team, consisting 

of Vasant VU2RX, Jimmy 
VU2IJ, and Chris VU2K IT, 
left for Rajkot (via Jam-
nagar, as no direct flight 
was available). They arrived 
at the Galaxy Hotel and, 
while discussions were go-
ing on as to where and how 
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Photo C. In the tent, Chris VU2KIT uses the Atlas trans-
ceiver and IC-20 2m FM. 

to operate, a station was set 
up in the hotel room itself. 
Operating as VU2RES, con-
tacts were made with Bom-
bay and others. Here they 
were joined by Deepak 
VU2DCD and Jivanbhai 
VU21F. 
Deepak VU2DCD, a local 

ham, immediately contact-
ed the Home Guards and 
brought the District Com-
mandant, Shri Ushakant 
Mankad, and Shri Pota 
to the hotel to see our 
facilities. They seemed 
quite bowled over by the 
facility offered and in-
dicated that this was just 
what they desperately 
needed. Their own VHF was 
totally inadequate for the 
problems faced. Rajkot be-
ing the base station for the 
Home Guards for this res-
cue, a main station was im-
mediately established in 
the office of the Comman-
dant. A jeep was made 
available to us which soon 
was rigged up with HF 
mobile and 2-meter anten-
nas. The team shifted to a 
hotel near the Home 
Guards office. 
In Morvi, the Secretariat 

at Mani Mandir had been 
cleared of mud and activi-
ty was reviving. In the 
school compound nearby, a 
tent was provided for us 
where the equipment was 
installed, and contacts 
were made with Bombay, 
Ahmedabad, Baroda, and 
Rajkot, operating as VU2IJ. 
The aerial was a 20/40m 
dipole, while a twisted 

piece of wire round a bam-
boo pole provided for the 
2m rig and did wonders. 
The mobile jeep was out 

with the Home Guards dur-
ing the day, in all the cor-
ners of Morvi, and con-
veyed information on 2m to 
the base at Morvi. This was 
relayed from the Morvi sta-
tion to local persons and of-
ficials by messenger, or 
relayed to Ahmedabad, 
Baroda, and Bombay as re-
quired. 
Most of the traffic con-

cerned the Home Guards— 
deployment of personnel 
from the various districts, 
their transport and logistics, 
etc., as well as messages 
between the local officials 
and the District Comman-
dant at Rajkot or the 
Commandant-General at 
Ahmedabad. Prior to our ar-
rival at Morvi, a jeep had to 
make a trip of 70 km to Raj-
kot for the smallest item! 
Now a message could be 
conveyed at the press of a 
button! The frequencies 
used by us were 14150 kHz 
and 7050 kHz. 
The equipment was 

jeeped back to Rajkot 
every night and taken to 
Morvi early every morning. 
After a few days, Vasant 

VU2RX returned to Bombay 
and Jai VU2ED replaced 
him. Jayu VU2JAU was ac-
tive in the Morvi/Rajkot 
operations and later at 
Ahmedabad. 
No words can describe 

the dedication, hard work, 
acceptance of discomfort, 

Photo D. The mobile jeep with operators and Home 
Guards. Author Saad Ali VU2ST is at upper left. 

and (initially) lack of food 
for many long hours with 
respect to the team operat-
ing in the Rajkot/Morvi 
area. The ingenuity shown 
in rigging up antennas (in-
cluding mobile antennas on 
hand-held bamboo poles), 
and in making the equip-
ment work under the most 
adverse conditions, de-
serves great praise. The 
average day was 14 hours; it 
sometimes was 24 hours. 
All operations in Morvi 
were on batteries, and these 
had to be carted to Rajkot 
for charging as there was 
absolutely no electricity in 
Morvi. 
Equally deserving of 

praise were the hard-work-
ing teams in Ahmedabad, 
consisting of Pradeep 
VU2PCD (who was rushed 
off  from  Bombay  at 
short notice) and Satish 
VU2CC, and the team of 
Jayant VU2 JNT,  Jayu 
VU2JAU, and Ramanbhai 
VU2MQ, who manned the 
club station, VU2GC, and 
relayed invaluable informa-
tion to the government and 
Home Guards. Ahmedabad 
being the capital of Gu-
jarat, communications with 
Rajkot/Morvi were vital. 
Baroda was ably manned 

by Rayu VU2YY and Patil 
VU2XX. Rayu provided a rig 
at Ahmedabad and helped 
in many other ways. Arvind 
VU2XW also was operating. 
At Bombay, prominent 

among those who moni-
tored and relayed informa-
tion were: Tipi VU2TP who 

was on the set almost 14 
hours a day, Charlie VU2FP, 
Deryk VU2BEJ, Vasant 
VU2RX, Ishwer VU2AE, and 
myself. Jai VU2ED also was 
active until he went on to 
Rajkot. 
The Atlas transceivers 

were a lifesaver. It is dif-
ficult to imagine how these 
operations would have suc-
ceeded but for this beau-
tiful little piece, rugged, 
reliable, and easy to oper-
ate whether stationary or 
mobile. The 2-meter FM 
model IC-20 proved ex-
tremely useful and reliable 
and had a range of over 30 
km, which was the max-
imum tried out. 
This was invaluable when 

working parties went into 
mud-filled lanes and had to 
communicate with the 
base. The 2m SSB of 
Mizuho model 5132M is an 
equally reliable and useful 
piece of equipment, and 
with its shoulder strap and 
working on penlite cells, 
proved most useful in hand-
held operations where even 
jeeps could not go. 
The Chief Minister of 

Gujarat, Babubhai Patel, 
Home Minister Popatlal 
Vyas, and Commandant-
General Udyan Chinubhai 
all visited the station and 
expressed deep apprecia-
tion of the facilities. 
Ushakant Mankad, District 
Commandant at Rajkot, 
who was directly in charge 
of the operations, was ex-
tremely appreciative of the 
work done. 
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RAPID MOBILE 
CHARGER 

Charge your handheld radio off 12 volt source in 4.6 hours 

Will not overcharge your batteries due to automatic shut oil 
circuirty. 

Equipped with a cigarette lighter plug on the input side and the 
appropriate charging plug on the output side. 

CORD LENGTHS ALLOW FOR CONVENIENT USE 
WHILE CHARGING! 

Models available now for the Kenwood TR2400, the Yaesu 

207R Tempo Si, Wilson Mark II and the Wilson Mark IV. 
Other models available also please call or write for more 
info.   

$29.95 
Order by mail or phone. All orders add 5"., shipping, C.O.D. 
add additional $1.15 Bac Visa, MC.  Ohio Res. add  Tax 

Phone (513) 731-7220 

IMMIk DEBCO ELECTRONICS 
P.O. BOX 9169 

AIIMMIIrCINCINNATI,OHIO 45209 DE 

The facilities also were 
used by the Red Cross, 
Ramakrishna  Ashram 
Camp, Sadvichar Pariwar, 
RSS, St. Xavier's College 
Team, Ahmedabad, Lions 
Club Relief Kitchen, Giants 
Club, and many other relief 
agencies. 

Financial help in travel, 
lodging, etc., was provided 
through the efforts of 
VU2RX by the Lions Club of 
Juhu; Rayu VU2YY ren-
dered invaluable help with 
equipment, finance, and in 
every other way. Large 
donations were collected 
by Vasant VU2RX. 

Hats off to the hams who 
put aside all work and for 
18 days thought of nothing 
but providing emergency 
communications round the 
clock. 

All praise to the man-
ufacturers of the equip-
ment which proved most 
reliable under adverse con-
ditions. 

Last, but not the least, all 
thanks to the Home Guards, 
who in spite of their preoc-
cupations and round-the-
clock work, looked after 
our lodging, food, trans-
port, and every other re-
quirement. 
Gradually the position 

stabilized, and with the 
starting of telephones be-
tween Morvi and Rajkot, 
our usefulness diminished 
and operations were wound 
up on September 5th. 
While we have the im-

mense satisfaction of hav-
ing done very useful work in 
an emergency and exposed 
amateur radio to hundreds 
of persons who had never 
heard of it, we also have 
realized how unprepared 
we were and how we lack 
suitable equipment and 
trained manpower. Hope-
fully, some urgent steps will 
be taken in this direction, 
and, hopefully, with some 
help from government and 
private agenc ies.• 

2 Meter Transceiver Bonanza 
FT-227RB "MEMORIZER"  ' 
(With Standard (NON-KEYBOARD) Mike 

*  144-148 Mhz. Frequency Coverage 

* 800 Channels (5 Khz. Steps) 

* Four Memories 

* Combo S-Meter/Output Meter 

YM-22 Deluxe Keyboard Mike for above 

$57" (Add $1.50 Shipping & Handl ing 
U.S.A. Continental 48 States) 

Supply Limited 

(.1 
sclei ss  00 

r).9 
4/  4 

sr.0')err tes) 

* Built-in Tone Burst 

* 10 Watts Output 

* Up/Down Band Scanner with Push-Buttons 

on Mike 

Vista 4 Amp/115 VAC Power supply for above 

(Add $3.00 Shipping & Handl ing 
U.S.A. Continental 48 States) $39" 
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CA TOL FREE 
1-800-228-4097 

SPECIAL BUY 

LECRI Black-and-White Video Camera 
Model BW007 

Features 
I I I ton"11441  44n $ow 41 Ru m 
toyus 10. cktee ups 10 mr140, 
• onchOS 

2 DIttu44 boom nutopAono 
1414.4.2044 out to 7. 'MA . 

3 Detua• 14,ougb-th•tens 
.4.*Bot14, 1444 60u se. 
6.461 yOur•.4cordong 

4 awn .n .n2B ulo2 ugnt s.go44 
009,440. mai VCR 4 tecoro.ri 

5 00.0 matt190 0.4101 41.0 10,  
00.10.14 001 40041,09 

6 Puns 119g91 10 10 record  pess 
4904 to 1100 uKtrud.o9 7u9124,  
atto444.401y tocks .n to, 
ont.nuou. roc0.0.09 

7 504c4i holm coenp ms•ung 
ihat06366(.6.6/ 606.6, 

lot dineron11• 01 toothficoos 
9 44.4.14 9 10 cab* .nclud•O 
1400.1.onat 04010 11 ataulatY4 1% 
O0  00.0661 6.0 

9 Co440441 Dow . SuPP4 
• 000.163.10116. 0 16 6611.60” 
AC out*, to. VCR 4006 14, 

Boom otterooBon. 

4 1 000111  011 

1 ,0, VCR (Ifill.• 

KENVVOOD TR-7800 
2 Mtr. Transceiver 
CALL for Discount Price 

SUPER SAVERS 

Special 

Yaesu FT-107 
Yaesu FT-901DM 
Yeasu FRG-7000 
Swan MKII 
Avanti AH151.3 
Tempo S-1 
Bencher BY-1 

CDE Ham 4 
CDE Tailtwister 
Alliance HD-73 
Kenwood TS-520SE 
Kenwood TS-120S 
Dentron GLA-1000B 
Mirage B-108 
Atari 800 
Panasonic R F-4900 

7111111 443 N. 48th, Lincoln, Nebraska 68504  In Nebraska Call (402)466-8402 

REGULAR 
H.F. Transceiver  1045.00 
H.F. Transceiver  1535.00 

General Coverage Receiver 655.00 

2KVV Linear A mp.  995.00 

Thru the Glass Antenna  34.95 

Synthesized hand held  299.95 

Paddle  39.95 

Rotor  199.95 

Rotor  299.95 

Rotor  154.95 

H.F. Transceiver  629.95 

H.F. Transceiver  699.95 

H.F. Amp.  399.95 
2 M. Amp.  179.95 
Computer  999.00 
Gen. Coverage Rcvr.  549.95 

CLEAN OUT 
899.00 
C ALL 

51 9.95 

799.00 

29.95 

269.95 

36.95 

149.95 

199.95 

109.95 

C A LL 

C ALL 

349.95 
149.95 
CALL 
399.95 

We Export 

8 00 
2 2 8 

. 4 0 9 7 

ONLY $179.95 

GREAT FOR SSTV 

KENWOOD TS-180S 
CALL for Spring Special Prices 

HY-GAIN 3806 ACCESSORIES 

1104 
1106 
3807 
269 

T.T. Pad 
Wall Charger 
Nicad Battery Pack 
Rubber Duck 

44.95 
9.95 
31.95 
5.95 

HY-GAIN PRICES! 

HY GAIN  Regu lar 
14-460  00  Super Thunderbird  5329 95 

TH3PAK 3  3 el 10-15.20M beam  222 95 
TH3J11  3,1 10.15.2061 beam  169 95 
/4y Ousd  2 el 10.15-20M Quad  274 95 

20584  5 el "Long John" 2080 beam  329 95 
1558A  5 el •Long John - 1580 beam  199 95 
10584  5 el.•"Long John" 10M beam  179 95 
20•BA  4 ei 2080 beam  249 95 
2046165  5 el. conversion kit  99 95 
153BA  3.1 15M beam  99 95 
103RA  3 el 10M beam  74 95 
40213A  2 el  4094 bet '  239 95 
BN 86  Baton for beam antennas  15 95 
TH79463  7.1  1015 70A4 beam  149 95 
18HT  1.19-Tower 80-10M mar tiCel  S359 95 

184 VT flt18  80-10141 T rap vert.cal  105 95 
144 v0/048 401 OM Trap wrtical  69 96 
12AVO  20.10NITrep Vertical  42 95 
1414140  RO W Mounting kit (verticals,  33 95 
5800  80-10M Trap doublet  109 95 
21300  80-4004 Trap doublet  59 95 
668  6 el 990 beam 
203  3 el 2M beam 

205  5 el 21.4 beam 
208  8 el 21.4 beam 
214  14 ei 21.1 beam 
LA 1  Deluxe lightning arrestor 

TH5DX 5 el.10-15-20 M Beam 269.95 199.95 

119 95 
15 95 
21 95 
29 95 
34 95 
59 95  49 95 

Call for discounts on Cushcraft, Mosley, Hustler 

ALL PRICES SUBJECT TO CHANGE 14 

Com munications Center 

S 749 96 
109 95 

179 91. 

200 96 

749 95 

149 96 

99 95 

109 95 

19 95 
79 95 
59 95 
189 95 
15 95 
119 95 
$789 95 
84 95 
57 00 
34 95 
29 95 
89 95 
49 95 
99 95 
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Those Fabulous Fifties 
an era in retrospect 

C. Stewart Gillmor W1FK 
Spencer Road 

Higganum CT 06441 

Of course, you remem-
ber your old rigs, but 

what was everybody else 
using 25 years ago? I have 
two different "dream" sta-
tions from 25 years ago. 
One was pictured on the 
cover of the 254 ARRL 
pamphlet,  "How  to 
Become a Radio Amateur." 
It showed a youth sitting in 

a room that was plastered 
with QSL cards. Apparently 
everything the kid needed 
in order to get those QSL 
cards was on the desk in 
front of him: A little home-
built two-tube receiver and 
a one-tube home-built 
transmitter constructed on 
a wood chassis with an 
80-meter coil wound of red 
and white bell wire. That 
was my dream station back 
in 1952. I stared at this 
cover photo for hours while 
I was studying the code and 
the questions for the Nov-

ice test. 
I never saw a picture of 

my other dream station. I 
first heard of it in 1953, just 
after I got my General tick-
et. This hot-stuff dream rig 
was supposedly owned by a 
farmer someplace west of 
me in the state of Kansas. I 
never knew who this guy 
was, nor did I learn his 
name or call. (Today, I'm 
not sure he ever existed.) He 
had a complete Collins sta-
tion: 75A-3 receiver, 32V-3 
exciter, and KW-1 final. Re-
member, this equipment 

Fig. 1. Viking II transmitter with Heathkit VF-1 vfo. Photo courtesy of W1FYM. 
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went for over $5000 in 1953. 
To top it all off, so the story 
went, the guy had a forest 
of telephone poles, with 
rhombics going off in eight 
directions. 
As I recalled these 

thoughts recently, I figured 
that it would be interesting 
to find out what the aver-
age ham really used 25 
years ago. So I dug out a 
bundle of QSL cards from 
1953-55, my first three years 
on the air as a Novice and 
as a General class license 
holder. Some of you may be 
a little surprised, as was I, to 
discover which rigs were 
the most popular in 1953. 
It was an interesting time 

for amateur radio. World 
War II was recent enough 
so that there was still lots of 
surplus gear around. The 
Novice class license was a 
new option and the market 
for ham gear was opening 
up, yet you could still go in-
to radio outlets like Bur-
stein-Applebee in Kansas 
City or Walter Ashe in St. 
Louis and buy single resis-
tors and other small com-
ponent parts. At Fort Or-
ange Radio in Albany NY, 
they even sold rf cigars! At 
least their ads always 
showed "Uncle Dave" 
W2APF in his shack calling 



CQ with rf coming out of 
his stogie. 

My first rig was a Na-
tional SW-54 allband re-
ceiver and a home-brew sin-
gle 807 transmitter using an 
end-fed Zepp antenna on 80 
meters. It seems that I was 
not at all unusual in starting 
with a home-made transmit-
ter and a commercially-
built receiver. I entered 
ham radio long after the 
time when hams made their 
own condensers out of ma-
son jars and foil, but home-
built and surplus conver-
sion rigs were very com-
mon. 

I dug out a bundle of 
seventy cards, sent by hams 
from Maine to California to 
me in Grandview MO. I 
went through these and 
made a list of the rigs, 
antennas, and bands used 
by each. Let's look at the 
transmitters first. Eleven 
cards described home-built 
transmitters of less than 100 
Watts input and another 
eleven home-brew jobs 
ranged from 100 Watts to a 
kW. Four more rigs were BC 
and ARC Command series 
war surplus conversions, 
and forty-four rigs were 
built from kits or were pur-
chased ready-made. 

Far and away the most 
popular transmitter I 
worked during the mid-
1950s was the Johnson Vik-
ing series. Seventeen of the 
seventy rigs listed in my 
bundle of cards were Vik-
ings, many of which were 
home-built. The Viking II 
had just come out; its pre-
decessor, Viking I, was very 
popular and the improved 
model seemed to be every-
where. It was available in 
kit form only in 1953 and 
went for $279.50, with a 
pair of 6146 finals modulat-
ed by a pair of 807s. There 
are still a lot of Viking rigs 
in use today, many of which 
are operating on the 27-
MHz Citizens Band. The 
E. F. Johnson company, like 
Hammarlund, James Mil-
len, and many other radio 

companies, advertised its 
component parts at great 
length in the radio maga-
zines, but Johnson really 
came into its own with the 
Viking series. Soon they 
added the Viking Ranger, 
along with regular and 
mobile vfo kits. Eventually, 
by the late 1950s, they had 
a whole line of transmitters, 
from the Adventurer (a 
small CW rig) to their kilo-
watt final console, which 
was built into a desk. The 
Johnson stuff was good 
gear. When I was at Stan-
ford University, the EE de-
partment took a great many 
Viking kilowatt finals and 
converted them to 2-kW 
pulse amplifiers which were 
used all over the world dur-
ing the ICY for HF radar 
backscatter experiments on 
14, 21, and 28 MHz. 

After the Viking I and II 
transmitters, the next most 
frequent model mentioned 
in my bundle of QSL cards 
was the Cadillac of ham 
gear, the Collins 32V series, 
of which I worked five ex-
amples. The 32V-3 cost 
$775, with its 4D32 tetrode 
final modulated by a pair of 
807s. Seven of the seventy 
rigs were put out ready-
made or in kit form by Leo 
Meyerson's World Radio 
Labs in Council Bluffs IA. 
Four of the seven were his 
big 400-Watt Globe King 
models, rigs designed to 
utilize a pair of wartime-
produced final tubes, two 
V-70-Ds which were like 
812s except they had 7.5-
volt filaments. Leo also put 
out Globe Trotters, Scouts, 
Chiefs, and Champs, adver-
tising "More workable 
Watts per dollar." The 
Globe King was a real boat 
anchor—the first several 
models were coil-changing 
types and one was in a Bud 
Company cabinet three 
racks tall. 

Most popular among the 
little commercial rigs was 
the Harvey-Wells Bandmas-
ter series (TBS-50 to 50D). 
Four of the seventy cards 

Fig. 2. Harvey-Wells Bandmaster transmitter. This example 
has been much modified over the years. 

were from guys using Band-
masters. This little 807 rig 
was described optimistical-
ly as working from 80 me-
ters clear dawn to 2 meters, 
with top band operation 
possible if you built up 
the capacitance and induc-
tance in the 80-meter tank 
circuit. Now, the 807 tet-
rode was only designed to 
go up through 6 meters at 
full ratings, and the Band-
master plate-current meter 
was useless at 2 meters, so 
you had to tune it using 
a flashlight bulb! Pretty 
primitive—but it didn't 
matter much, since the oth-
er guy on 2 was probably 
using a Gonset Communi-
cator. Depending on wheth-
er you wanted the stripped 
down "Junior" or one of the 
more fancy models, the 
Bandmaster went for about 
$160 in kit form, includ-

ing power supply. Included 
among the other rigs I 
worked were Heath (they 
came out with the AT-1 pea-
nut whistle about 1954, 
then the DX-100), Meissner, 
E Imac, Tenar, and Sonar En-
gineering. 

The home-brew rigs I 
worked went all the way 
from a 6AG7 oscillator/6L6 
final running 12 Watts up to 
one guy using a pair of 250s 
at a full gallon. Overall, the 
home-builder seemed to 
choose a 6L6 final for low-
power rigs and a single 807 
or pair of 807s (or its 12-volt 
version 1625) for medium-
power rigs. The bigger boys 
ran tubes like the 812, 813, 
or 250. As I remember, at 
least half the hams were 
rockbound. Vfos were out-
board accessories for most 
rigs. All sorts of little outfits 
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Fig. 3. Hallicrafters SX-71 receiver, introduced in 1950. 

Fig. 4. National NC-183D receiver. This model was new in 1953, based on the NC-183, in-
troduced in 1948. Photo courtesy of National Radio Company. 

(between the Ozarks and 
Chicago) were sources of 
cheap crystals in FT-243 
holders. We could adjust 
some of these by grinding 
them with toothpaste or 
grinding compound. The 
crystals cost less than $1.00 
apiece, and if you ground 
one too unevenly, causing 
it to quit oscillating, it was 
no great hardship to throw 
it away. 
Going back over those 

seventy QSL cards, I was 
surprised to find Hallicraft-
ers so dominant among re-
ceivers. Almost half (thirty-
four) of the receivers were 
Hallicrafters, including ten 
of the model SX-71s. The 
SX-71, at $225, was the 
cream of the "medium 
price class," as the Hal-
licrafters ads used to say. It 
was a double-conversion 
superhet with eleven tubes 
and a rectifier, covering the 

broadcast band up through 
6 meters. Among the other 
Hallicrafters receivers 
worked were SX-99s, S-76s, 
S-43s, S-42s, quite a few 
S-40s, an S-28, S-24, S-20, 
S-17, and a couple of S-38s. 
I remember the S-38s well 
because I had their ri-
val — National's SW-54. 
Each of these little table 
radios sold for a few cents 
under $50. National pro-
duced seventeen of the oth-

er receivers listed: the NC-
183, -173, -125, -98, -88, -46, 
and the famous HRO series. 
The third most popular re-
ceiver manufacturer was 
Hammarlund, with nine ex-
amples including the HQ-
129, the HQ-140, and the 
celebrated "Super Pro." I 
worked only a couple of 
guys with Collins 75A-series 
receivers. It was beautiful 
gear, but too expensive for 
most of us. In 1953, the 
75A-3 cost about $670 with 
all accessories. 
Of course, for commer-

cial and military use, Ham-
marlund made the SP-600, 
Collins the 51J series, and 
Hallicrafters the SX-73. We 
only heard of these at mili-
tary base ham and MARS 
stations because they ran 
all the way up to $1000 per 
receiver. Quite a few fel-
lows used the surplus 
World War II receivers on 
80 and 40 meters, or with 
converters for the higher 
frequencies. 
Looking over the old 

cards for their choice of 
antennas, I divided the 
cards into low bands (80 
and 40 meters) and high 
bands (20 through 10 me-
ters). On the higher bands, 
everybody seemed either to 
have a beam or else merely 
a dipole. Some beams were 
all-grounded "plumber's 
delights." Telrex was the 
beam to own, although I 
often worked Mosley, Hy-
Gain, and other beams. I 
don't remember working 
anybody who had anything 
other than a 2- or 3-element 
beam, although some of 
these were "mini-beams" 
and "tri-beams." Quads 
were not heard of (at least 
not around my area) in 
those days. Eventually I got 
3 elements on 20 meters 
and 3 elements on 10 me-
ters, and I turned them with 
a chain-driven, prop-pitch 
motor or with a pipe 
wrench (most of the time). 
Lots of guys used prop-
pitch motors for bigger ar-
rays and selsyn motors for 
smaller antennas. The sel-
syns wouldn't always turn 
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since they had limited 
torque and they sometimes 
"hunted" for each other. 
That is, the selsyn in the 
shack and the selsyn on the 
tower would end up point-
ing in some mutually satis-
factory direction unknown 
to the chief op. 
As you might expect, the 

low bands turned up a larg-
er list of antenna types, 
though most were wire an-
tennas. Half of all antennas 
worked were dipoles, with 
the plain dipole or "dou-
blet" in use more often than 
the popular folded dipole. 
This latter came into use 
after World War II when 
plastic-covered 300-Ohm 
line became readily avail-
able at TV stores. Only a 
few hams among those in 
my bundle of seventy QSL 
cards used verticals. It was 
still some time before the 
trap vertical was used as a 
popular antenna. Finally, 
there were a few off-center-
fed wires which the oper-
ators usually called "Win-
dom" antennas. Others 
used end-ted wires includ-
ing a half-wave wire end-fed 
with 1/2 - or 'A -wave 600-
Ohm open-line feeders. 
This "Zepp"-type antenna 
had been developed for use 
on the German Zeppelin 
airships. In the mid-50s, 
600-Ohm open-spaced line 
and 75-Ohm twisted-pair 
wire were still often used. 
I have reported only on 

CW and AM contacts in my 
bundle of QSLs from 1953-
1955. I did not get a chance 
to operate SSB until 1958, 
but one heard the "Side-
winders" or "Donald 
Ducks" on the phone bands 
25 years ago. The ARRL 
Handbook introduced a 
chapter on SSB and also on 
DSB (double sideband) 
techniques. Everybody was 
learning how to tune in the 
stuff (rf gain down, af gain 
up, fiddle with the bfo ...). 
Central Electronics of Chi-
cago was selling SSB ex-
citers and other companies 
quickly got on the band-
wagon. As for AM rigs, most 
guys I talked with had high-

Fig. 5. The National HRO receiver. The first HRO, a 9-tube superhet, was introduced in 
1934. All featured the famous "P141" HRO precision-ganged tuning condenser. The HRO-
Sixty, shown here, came out in 1953. Photo courtesy of National Radio Company. 

level plate-modulated 
transmitters, although quite 
a few used the cheaper 
cathode- or grid-modulated 
approaches. I remember a 
radio handbook photo of a 
one-tube cathode modu-
lator which plugged in the 
CW key jack. 
Among these seventy 

QSLs from 25 years ago are 
four from YL operators. My 
mother thought I was driv-
ing the house crazy talking 
about ham radio, so, un-
known to me, she went 
down and took her Novice 
test and passed. She drove 
up one spring day to where 
our high school track team 
was practicing and just 
showed me her Novice tick-
et. She later passed her 
Technician ticket and be-
came WOTRC. 
The Heath Company was 

beginning to expand their 
line of instrument kits, but 
most hams I knew didn't 
have much test equipment 
back in 1953. WWII sur-
plus instruments usually 
amounted to signal genera-
tors and voltmeters. I knew 
one guy who had a Dumont 
three-inch scope and one 
other fellow who owned a 

Fig. 6. Heathkit model "0-8" 5-inch oscilloscope, dc to 1 
MHz, $43.50 in kit torm in 1953. Drawing courtesy of 
Heath Company. 
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Fig. 7. Heathkit model "GD-1" grid-dip oscillator, 2 to 250 
MHz, $19.50 in kit form. Drawing courtesy of Heath Com-
pany. 

grid-dipper. Several hams 
that I knew owned VTVMs, 
but the vswr meter was 
rather rare around my 
neighborhood. The extent 
of my own test gear in the 
1950s was an Eico multi-
meter kit which I built for 

$12.90. I also had a neon 
bulb for an rf indicator. At 
this time I was only a high-
school kid and therefore 
not expected to own much 
test gear. But I really don't 
remember my older ham 
friends owning much test 

gear, either. What I did 
seem to covet were Green-
lee metal chassis punches. 
They weren't cheap, but I 
managed to collect four or 
five, for octal sockets, 
miniature sockets, etc. 
Somehow, I always seemed 
to mangle the minibox I was 
working on, even when I 
was using a chassis punch. 
My brief survey of some 

hams I worked 25 years ago 
doesn't pretend to be the 
last word in statistical 
sampling. If you chose to go 
back 30 years, you would 
not find many hams with 
commercial kit transmit-
ters. If you go back only 20 
years, you would find that 
SSB was really getting a ma-
jor part of the market. For 
example, E. F. Johnson had 
several SSB exciters to go 
with their "Viking Kilo-
watt," Hallicrafters had the 
HT-32 SSB exciter and 
HT-33 kW amplifier, and 
Collins had their "S" line. 
Perhaps, if you had lived in 

The antenna with a big difference... 
the five band trap vertical i 
Hustler 5-BTV' 
The 5-BTV is made heavier for better performance and 
quality. Heavier traps assure accurate and permanent 
trap resonance. Solid one-inch fiberglass trap forms give 
optimum electrical and mechanical stability. 

One setting provides total band coverage from 40 through 
10 meters. SWR is 1.6 or better at the band edges. 
The 5-BTV is top loaded at 80 meters (tuneable to 75 meters). 
This means greater bandwidth and lower angle of radiation. 
Easy to assemble and install, the 5-BTV 
features 11/4" high strength aluminum 
construction. And an extra-heavy 
bracket with low loss-high strength 
insulators. Feed with any length 
50 ohm coax. 
For the big difference in performance, 
it's the Hustler 5-BTV antenna. 

Clearly the choice of those 
who know quality. 

INC  6.3°5  

3275 North B Ave • Kissimmee. Florida 32741 

1 

a different region than me, 
your sample of cards would 
include hams who used El-
dico, Gonset, Eico, B & W, 
RME, Tecraft, Central Elec-
tronics, or other gear. 
All in all, most hams 25 

years ago weren't appliance 
operators. Nearly everyone 
had a commercial receiver, 
but about 1/3 used home-
brew transmitters with an-
other V3 using commercial 
designs built from kits. If 
you worked one of my "av-
erage" hams in 1953, he 
probably used a dipole on 
the lower HF bands and a 
dipole or beam on 14 MHz 
and above. Most likely he 
was running an 807, a pair 
of 1625s home-brew, or a 
kit-built Viking II, and he 
was receiving you on an SX-
71. Chances are one of you 
had a vfo and the other was 
rockbound. 
What might you find to-

day? Why not dig into your 
drawer and read your QSL 
cards!• 

14. T44.1 

DEALERS 

Ben Franklin Electronics 
109 North Main St. 
Hillsboro, KS 67063 
(316) 947-5751 

C-Comm, Inc. 
6115 15th Ave., N.W. 
Seattle, WA 98107 
(800) 426-7741 

EDS Electronics, Inc. 
141 N.E. Third Ave. 
Miami, FL 33132 
(305) 374-4261 

Radios Unlimited 
1760 Easton Ave. 
Somerset, NJ 08873 
(201) 469-4599 

Universal Amateur Radio, Inc. 
1280 Aida Dr. 
Reynoldsburg, (Columbus) OH 43068 
(614) 866-4267 

Zackit Corporation 
1815 Sonoma Blvd. 
Vallejo, CA 94590 
(707) 644-6676 
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MFJ  .7 

ANTENNA 
TUNERS 
owe  

NEW MFJ-940 VERSA TUNER II matches 
coax and random wire 1.8 to 30 MHz. 
Up to 300 watts RF OUTPUT. SWR, dual 

range wattmeter (300 and 30 watts full scale). 
Six position antenna switch on rear. Select 2 

coax lines direct or thru tuner, random wire, and 
tuner bypass for dummy load. 
New efficient airwound inductor (12 positions) 

gives you less losses than tapped toroid for 
more watts out. 8x2x6 inches. SO-239 coax 
connectors. 208 pf, 1000 volt capacitors. 
Optional mobile mounting bracket, add $3.00. 
Beware of imitators. When you buy MFJ you 

buy proven MFJ quality . . and a one year 
unconditional guarantee. 

MFJ-900 ECONO TUNER matches coax, ran 
dOm wires. Full band coverage 1.8 to 30 MHz. 
Up to 200 watts RF OUTPUT. Efficient airwound  
inductor gives more watts out than tapped toroid. 
SO-239 coax connectors. 5x2x6 inches. One 

year unconditional guarantee. 
MFJ-901 Versa Tuner available. Same as 

MFJ-900 but has 4:1 balun for balanced lines, 
$49.95. 
Beware of imitators. Some are still copying 

our earlier models. MFJ has made improvements. 
For example, a new efficient airwound induc-

tor gives you less losses than a tapped toroid 
for more watts out and plenty of inductance for 
full band coverage 1.8 to 30 MHz. 

MFJ-16010 RANDOM WIRE TUNER -u1', you 
operate 1.8 to 30 MHz with random wire. Up to 
200 watts RF OUTPUT. Small enough to carry 
in your hip pocket. Ultra compact 2x3x4 inches. 
Match low and high impedances by interchang-

ing input and output. SO 239 coax connectors. 
One year unconditional guarantee. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
Order yours today. Cal toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $3.00 each for shipping. 

CALL TOLL FREE ... 800-6471800 
For technical information, order/repair status. in 
Miss., outside continental USA, call 601-323-5869. 

MFJ ENTERPRISES, INC. 
\. BOX 494, MISSISSIPPI STATE, MS 39762 

... 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 D 

S192 50 

4364 KEYSTONE AVENUE • CULVER 

$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. 
FI 001 Space: 39" Wide by 30" Deep 

Additional Information on Request.  • 
Checks, Money Orders, BankAmericard 

and Master Charge Accepted. ,•65 
F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 

DEALER INQUIRIES INVITED _ . 

limateve Ratko Ar mes 
CITY, CALIF. 90230 — PHONE (Vol 637-4170 mt 

The BEST in Code Converters 

THE INFO-TECH M200-F TRI-MODE 
CONVERTER 

1$0.04teui t 

• 
CU M  Min 

;2112 

r 

0., 

01.11••• 

C a 

Converts Morse 
& RTTY  

(Baudot & ASCII)  
to video, and serial 
Baudot or ASCII for hard copy 
Morse Reception: 6-55 wpm standard (simple user adjustment for higher 
speeds). 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 

A-1 Technik 
Blomberg 3 
D-5882 Meinerzhagen 2 
West Germany 

Cohoon Amateur Supply 
307 McLean Avenue 
Hopkinsville, Kentucky 42240 
(502) 886-4534 

Dialta Amateur Radio Supply 
212 48th Street 
Rapid City. South Dakota 57701 
(605) 343-6127 

E mile Electronics 
Room 208/661 George Street 
Sydney NSW 2000 
Australia 

Germantown Amateur Supply 
3202 Summer Avenue 
Memphis, Tennessee 38112 
1-800-238-6168 

— 

Pri" $575.00 

Wier Associates, Inc. 
52 Park Avenue 
Park Ridge, New Jersey 07656 
(2011391-7887 

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

Ham Radio Center 
8342 Olive Blvd 
St. Louis, Missouri 63132 
1-800-325-3636 

Marcucci SPA 
Via F LLI Bronzetti 
37 20129 
Milan, Italy 

INFOJiTECH 

FOB factory 

We accept 
Mastercharge, Visa 

N & G Distributing 
7285 N.VV 12th Street 
Miami, Florida 33126 
(305) 592-9685, 763-8170 

Panacom 
PO Box 76093 
Caracas 107 
Venezuela 

Radio World 
Terminal Bldg. 
Oneida County Airport 
Oriskany, New York 13424 
(315) 337-2622 

Universal Amateur Radio 
1 280 Aida Drive 
Reynoldsburg, Ohio 43068 
(614)866-4267 



Joseph H. Cowen WASTUM 
PO Box 764 
Beeville TX 78102 

Trash All Your Worries 
— Baron Von Rhonstead and the RFI caper 

The big German Shep-
herd had five half-

Doberman pups. Some 18-
wheeler zooming by my 
wife's new car at 80 mph 
shattered a window. The 
water softener quit, belch-
ing salt water all over the 
place. The 100-pound 
Doberman, the Baron Von 
Rhonstead, ate all the patio 
plants. The ice-maker 
leaked water which froze in 
great globs all over the 
freezer compartment and I 
never even noticed. 

When that UPS delivery 
van arrived a few weeks 
ago, I felt like a Third 
Avenue barfly on his first 
day as a paid whiskey 
tester. 
I don't know how my 

wife  Malinda WD5JZS 
("Joe's Zany Sidekick") felt 
about that new TRS-80 be-
cause I didn't communicate 
with her for three weeks 
after it arrived, except when 
food was passed under the 
shack door. She said I grunt-
ed an occasional string of 

unintelligible  noises 
familiar to Marines, bos'ns, 
and other denizens of the 
deep, but I don't recall. 
For years, this guy Wayne 

Green has been yap, yap, 
yapping about computers 
and how any self-respecting 
ham had better get off his 
ROM and CLOAD the pro-
gram. 
But, you see, I was at a 

disadvantage. I was not an 
engineer. I knew only slight-
ly more about electronics 
than did Attila the Hun and 

Photo A. Unsuccessfully sniffing the shack of WASTUM and WD5IZS for RFI are the 
"Royal Noses, "quintuplet offspring of the Baron and Baroness Von Rhonstead. A ham can 
operate the TRS-80 microcomputer on RTTY within inches of equipment radiating the legal 
limit. The unique rf detectors, combining in a 50-50 mixture the intelligence of the German 
Shepherd and the tenacity of the Doberman Pinscher, were unable to catch even one wild 
electron. 

my experience with com-
puter language was limited 
to that on Visa and Master 
Charge bills which elicited 
cries from Malinda each 
month: "What is Macro-
tronics?" or, "What does 
Long's sell?" or, "What do 
you make with Icoms?" 

I knew even less about 
computers than I did about 
RTTY, but I couldn't wait to 
tear into that carton and 
stick wires on the Macro-
tronics M80 board and on 
the Flesher TU-170 which 
arrived at about the same 
time. 
Since I had just mailed 

my log to the World Ecu-
menical Council for the 
WAC Award (you know the 
one— Worked All Church-
es) and because I was ap-
pealing to the ARRL for 
their coveted WAEB Cer-
tificate (Worked All Elec-
tric Blankets), I had briefly 
considered what might hap-
pen to the plastic-housed 
video monitor image with rf 
around. What I had not yet 
pondered, though, was how 
to explain to ol' WD5JZS 
about the RTTY "bug," late 
"nightitis," and frantic 
rushes home at noon to 
solder a connection or two. 

WD5JZS thinks that 
RTTYers sleep in old hollow 
logs, have a shell on 'em 
kinda like an armadillo, and 
bay at the moon. What she 
didn't know was that RTTY-
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ers don't sleep at all and 
that the immediate prob-
lem seen through my blood-
shot eyes was the beautiful 
effect of Dentron MLA-
2500 a la TRS-80. The CRT 
made fascinating patterns 
right after the program 
crashed, and I now wish 
that some of them had been 
"CSAVEd" for the RTTY pix 
freaks. 
Even  with  limited 

knowledge of the esoterics 
of electromagnetic theory, 
it didn't take Tesla to tell 
me that "When everything 
is grounded and you still 
have a problem, then every-
thing is not grounded," or at 
least the point that an elec-
trical ground "ain't neces-
sarily an rf ground." 

I had, I thought, one of 
the better grounds around: 
some 150 feet of buried 
half-inch copper pipe run-
ning in two different direc-
tions, the tower base stick-
ing below eight feet of con-
crete into three feet of deep 
earth, and all equipment 
tied within six feet of the 
buried pipe.  It wasn't 
perfect, but this wasn't 
designed to be the 50,000-
Watt "Voice of South Tex-
as." 
After grounding was 

checked, I bought an alumi-
num chassis box from the 
"doughnut shop" in Corpus 
Christi. That's the nearest 
ham store, Douglas Elec-
tronics, which specializes in 
top-name goodies, friendly 
service, coffee, doughnuts, 
and an outstanding reputa-
tion for keeping charge ac-
counts stamped, "Top 
Secret." Wives see only 
select bills, and Bob 
Douglas W5GEL and crew 
keep an assortment of old 
oil-can cartons around, so 
the shiny new Icom or Ken-
wood goes home so covert-
ly that the best KGB agent 
would never suspect. 

The chassis box, about 
six inches by four by four, 
was ideal because with the 
M80 board inside and rub-
ber feet on the bottom for 
height, the TRS-80 bus 

Photo B. Wearily watching sunrise after chasing loose electrons all night, WA5TUM finally 
found keys to success in rounding up RFI for full power RTTY operation with the Radio 
Shack TRS-80 microcomputer system. 

could be run through a slit, 
level with the CPU connec-
tor, leaving almost none of 
the wire exposed to nasty 
RFI. 

What a difference that 
grounded box made! It was 
particularly neat with RCA 
phono tip connectors 
mounted for hookup con-
venience, an off-on switch, 
and the two LEDs peeking 
through grommets for easy 
monitoring. I could then 
transmit up to 600 Watts on 
20 meters without too 
much RFI, which was plenty 
of muscle for me. 

I reached down, punched 
in the RM-2 microprocessor 
to call up 40 meters on the 
!corn-701, and Zaaaapp!!! 
At anything more than 75 

Watts, the video monitor 
information danced all over 
the screen, rolled, did back 
flips; it turned a muddy 
black at 200 Watts. RAM 
wasn't disturbed, though, 
so progress had been made. 
Into the dry Drake dum-

my load, actually touching 
the video monitor and the 
TRS-80  terminal,  the 
MLA-2500 kicked out 
enough stomp to peg the 
needle at 2,000 Watts, leav-
ing image and program 
steadier than John Wayne's 

aim in True Grit. 
That, at least, indicated a 

"clean" shack. 
My friend, Guy Ford at 

the doughnut shop, again 
came through and sent a 
sack of ceramic disc capac-
itors-20 or so—and I at-
tached them to everything. 
For security, I even carried 
a few around in my pock-
ets. All eight wires of the 
CDE T2X "Tailtwister" 
through the caps found a 
trail to ground and so did 
all Flesher TU-170 connec-
tions. A couple of surplus 
military grade .001-uF 
1,000-volt mica caps were 
placed on ac mains to 
ground at the primary cir-
cuit box, and even individ-
ual branches to the shack 
were similarly grounded. 
Again, Zaaaapp!!! Every-

thing was fine at 600 Watts 
or less on 10, 15, 20, and 75 
meters, but on 40 it was on-
ly a hair better, with the 
video screen at more than 
250 Watts looking like 
Wiley E. Coyote after a run-
in with the Roadrunner. 

I broke out the tape 
measure, ordered a winch 
truck to lower the 5,000-
pound home-brew tower 
(constructed from 3" o.d. 
steel oil well drilling offset 

tubing, welded every four 
feet with massive 1/4" steel 
plates between tower legs), 
and measured the thing 
from base to beam. 
I could have climbed the 

tower, but I wanted to 
make sure that the tower 
was as long as it was tall. 
You see, an engineer friend 
of mine, Joe Bethancourt, 
ex- WA7TUM and now 
W D5FYR, who graduated 
from Texas A&M Univer-
sity, told me there might be 
differences in height and 
length. Not being an Aggie 
or an engineer, and trusting 
a fellow TUM, I wanted to 
be sure, so I measured it 
standing and lying down. 
Both ways, it came to 66 
feet, although when lying 
down I really had to stretch 
to read the tape. 

A handbook printed by a 
well-known Eastern Es-
tablishment ham orga-
nization had a formula for 
wavelength, and when I 
divided their 468 by any-
thing between 7.070 and 
7.090 MHz, I came up with 
about 66 feet, or a shade 
more, depending on which 
pencil I used. 

Aha! The shack, one-half 
wavelength on 40 meters 
directly below that beam, 
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put the TRS-80 video mon-
itor right in the core of the 
ground field of the antenna. 
Long may my retinas live, 
Ralph Nader. 
What next? Well, I 

crawled up in the attic, 
where in South Texas that 
space hovers at 180 de-
grees, rubbed in some 
fiberglass so the XYL would 
feel sorry for me, and 
dreamed of an air-condi-
tioned Faraday shield up 
there. I thought I could 
perhaps build the shield in 
the garage and then care-
fully move it up to the attic 
and spread it out. 
No, I thought, too much 

work and too uncomfort-
able. And one thing I had 
not yet done was to filter 
the ac line with rf chokes. 
In a junk box, I found a 

couple of surplus chokes of 
no-telling-what value and 
built the thing into a small 
chassis box using appropri-
ate ceramic caps. Since the 
shack and the 40-circuit 

breaker box for the house 
are adjacent, separated on-
ly by studs, insulation, and 
paneling, and because both 
were directly below the 
beam at 66 feet, I prayed 
that filtration would help. 
And, it did! The rig could 

then transmit about 300 
Watts on 40 meters before 
the image went into the 
"Twilight Zone." 
The doughnut shop again 

tossed a lifeline. I decided 
that if my crude home-brew 
filter helped, then a 
custom-made-for-computer 
filter would work even bet-
ter. 
My bill at the doughnut 

shop is always competing 
for top spot with gasoline 
charges, and, "What the 
heck?" I thought, "Buy 
three of these little 
jewels—they're only $9.75 
each." (With my soldering 
ability, I always get two 
spares.) I stuck one of these 
in with the home-brew filter 
and soldered them togeth-

* YOU ASKED FOR IT * 
A COMPLETE REPEATER STARRING 

THE MARK 3C SUPERCONTROLLER 

ALL the unique features which make 
Mark 3C the acclaimed leader in repeater 
control — 

• Autopetch 
• Revenue peck 
• Autodial 
• 40 Functions 
• 13 Morse messages 
• Custom tall messages 
• Digital tone decoding 
• Microprocessor control 

MARK 3-C CONTROLLER gee& 

AND NOW, even en repeater is built in — 

• Receiver sena 0.26 UV 
• Sup*, crisp audio 
• Transmitter output 2W 

PLUS options — 

• paver amplifiers (Dick Your WAN) 
• Sub-audible Ione 
• Control receivers 

MARK 3CR REPEATER 
144-220 $1595. 

Call or write for spocMcations 
MICRO CONTROL SPECIALITIES (817) 372-3442 

23 Elm Park, Groveland, Ma. 01834 
p••• 49 

er. You know the reason: "If 
one works well, two will 
work better." I apply that 
same philosophy to medi-
cine—especially hot tod-
dies. 

Two didn't work much 
better, even if one prescrip-
tion did come from the ex-
perts who really know how 
to build filters. 

Returning to the old law, 
"If you still have a problem, 
check the grounds," I drove 
in two new ground rods and 
bonded 'em to the tower 
and, just in case the elec-
tricians hadn't done their 
jobs, to the house circuit 
breakers 

That didn't help, except 
for peace of mind. 

What should have been 
my first step turned out to 
be the last, but earlier I did 
not want to break seal on 
the video monitor while the 
thing was under warranty. 
By this point, however, war-
ranty be damned! I got alu-
minum  screen wire off a 
neighbor's window, about 
two feet by two, removed 
the back of the TRS-80 
video monitor, and made a 
shield below, above, and all 
around the entire guts of 
the thing. (The neighbor 
donated the screen that the 
Baron tore, but that's 
another story.) 

TRS-80 owners will 
notice that the slide-out 
video monitor chassis is at-
tached by a ground wire on 
the left side When the 
ground wire is removed, 
this allows the chassis to 
slip out 

I cut a piece of stiff 
poster paper to fit the bot-
tom of the printed circuit 
board, which is mounted on 
an aluminum frame, and 
slipped it in for insulation in 
case the screen were ever to 
touch the PC board. A piece 
of screen was cut to that 
same size and used for 
shielding the chassis bot-
tom. 

The remaining screening 
was trimmed to size and 

placed on all sides of the 
chassis, extending up and 
around the CRT. It was fas-
tened in place by sheet 
metal screws in holes con-
veniently provided on the 
flimsy aluminum frame 
holding the printed circuit 
board. 

I was careful first to 
tape all bare connections 
around the CRT, its neck, 
and high voltage sections 
before stuffing the thing 
back in its case, with a 
capacitor running to exter-
nal ground. 

That completed the job. 
One thousand Watts to the 
antenna doesn't even wig-
gle the image on any band! 
Whether this will heal 

everyone's TRS-80 RFI 
headaches, I don't know. I 
do print, though, a number 
of RTTYers complaining of 
TRS-80 RFI either from their 
transmitters or from the 
CPUs into their receivers. 
Even though it was never 

a significant problem with 
the Icom-701 receiver, the 
slight bit of CPU-generated 
RFI seemed to vanish when 
the M80 and bus were 
shielded. 
I finally realized that 

chasing capacitors, rf 
chokes, and grounding 
logbooks to beer cans, 
coupled with time spent 
learning something about 
Level II BASIC and RTTY, 
had all but totally curtailed 
communication with the 
most important ham in 
town, WD5JZS 

But, I also neutralized 
harmonic interference from 
the kitchen. A nice floral ar-
rangement, delivered to her 
desk during the third week 
with a note expressing my 
appreciation for her under-
standing, prompted Malin-
da to CSAVE me, the shack, 
and the TRS-80. 
It's like soldering capaci-

tors to everything. Each 
step helps, but no effort by 
itself completes the job. 
Tonight I cooked dinner, 
and tomorrow I'll order the 
M800 stuff right after I do 
the laundry.• 
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750 LUCERNE RD., SUITE 120 DEPT. k 
MONTREAL, QUEBEC, CANADA H3R 21-16 

TEL. 514-737.7293 

For your T'RS-80 
send & receive 
c-vvArrrif 

FEATURES 
• Auto Send & Receive RTTY & CW 
• Connects to TRS-80 User Port 
& Key head phone lacks 

III 10 message memories 255 char ea  • Morse practice-random 5 letter words 
• Uses builtin PLL or external TU  • Auto numbering contest keyer 
IN Includes hardware. cassette & manual  • Interactive graphics custom PIX 
IN Morse tutorial 10 lessons-corrects mistakes  • Autotransmitter control PTT 
simplest. fastest way to learn the code  • Requires Level II Basic & 16K PAM 

• M80 Software. PC Board. Manual S149 
• C M80 As above in Cabinet S279 
• T M80 As above plus demodulator & AFSK S499 
• M800 Adds advanced RTTY to M80 , CM80 TM80 S99 
PET APPLE. SORCERER versions available 

Write or call for complete catalog 

44 

AAACROTRONICS, inc. 0 
1125 N. Golden State Blvd. / Suite G 
Turlock, CA 95380 (S) 
(209) 667-2888 / 634-8888 

VISA' 

California residents add 6% tax 
We are experiencing telephone difficulties, please keep trying. 

SCANNERS: 
KENWOODTR7400#,TR7600,84R7625, 
TEMPO, ,.,. .,,KDK 2015R,KDK 2016A, 
ICOM 1C22S, MIDLAND 13-510,13-513, 

CLEGG FM-28, COMTRON1X , YAESU FT227R 

• AED continues to elpand its line ol quality scanners 
• All of AElts scanners are custom designed to install completely inside ol their 

respective rigs 

• Installation is simple Unlike other competitive products all AED scanners are 
designed so Plat it is totally unnecessary to cut any wires inside your rig during 

installation 
• All PCBs are silk screened and tin plated los easier and more effective 

soldering 

• the kit comes complete with all parts and a detailed instruction manual in 

Eluding schematics 
• In the scanner OFF =Be the rig operates normally In the scanner ON mode 

the scanner locks on an occupied frequency pauses for a preset time (about 5 
sec I and then resumes scanning lucent MI 
• the frequency being scanned is displayed on the digital readout (except /2S 

and Tempo) 
• This gives you the ability to eavesdrop all over the band without lilting a 

linger When you hear something interesting. you thp the switch to the SOCK 

mode and the rig is ready to transmit 

KIT PRICE  39.95 

PREASSEMBLED, REG 59.95 

SPECIAL, NOW  49.95 

10 METER FM 
—IHE NE W FRONTIER 

The AED FM ADAPTER is now available 
• Ike AED adeptef convert, 'wog If liamceireti ii 'imam on 10 meta FM 
• le use On Nip* yo, es inured to bare ea If SS, 110111(11011 Wel iiI M 

hammy ea receive, 
• 11.A2D  (musts 04 I C 6616 1.6 beards are Oese1add 6 Id 10611 1 66 de Yew 01 
rig SEA board Illeas0rt1  or r ) 
• 0.1 bard lerves at Is medelaler shod INs 101, 11111100  111111(1111/ r VIO 
• Ow second bead ti a receive adieu which convert, now IN tratismirefi 1 I Is a 1M Ire 
00.0, 1 Th,/ Min 0100 IN 10 ital,, noise free ION fel on n001 2M h10110011P 
• thus mArl.cahon <an be disabled err6 61 one5 ronrsh welled rith le 61 
• lit 61 seer cowgirl' atili all part sad a detailed 1.0101(11011 6.66 (crystal sal 
clided) 

KIT PRICE  39.95 

PREASSEMBLED, REG  59.95 

SPECIAL, NOW  49.95 

AED ELECTRONICS 3  INCLUDE $15° FOR 
POSTAGE AND HAMMING PER ITEM 

VISA 

Attention 
radio 

amateurs! 

FCC-
APPROVED 
8-LEVEL ASCII 
TELEPRINTER 

SALE! 
Model 33ASR SF 

Good Working Condition 

Now 

$400! 
plus tax and shipping 

Code: ASCII 
Speed: 10 cps, 100 baud. 
Interface: 20/60 mA, 
EIA optional. 

From RCA Service Company. 
Nationwide Service Available. 

RCA 347 

Write: 
J.M. Hennelly 
RCA Service Company 
Bldg. 204-2, Route #38 
Cherry Hill, New Jersey 08358 

Or call: 
800-257-7784 (except New Jersey) 
800-232-6973 (New Jersey only) 
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Two Dollars a Tone 
an inexpensive subaudible generator 

based on the S2559 

and its relative The finished unit showing filtered output 
size compared to a 9-volt battery. 

Robert A. Harold K8SCL 

1856 Cherrylawn Drive 

Toledo OH 43614 

Do you say you always 
wanted a Private Line 

—and more than one or 
two? (PL is a registered 
trade name of Motorola.) 
Then this circuit is just for 
you. 

Being a traveling man, I 
have been looking for a cir-
cuit that would generate 
the PLs required in the 
areas I frequent. 

Ohio and Michigan have 
used continuous tone-
coded squelch systems 
(CTCSS) for a number of 
years. The CTCSS was de-
signed for commercial two-
way radio systems to allow 
many users on the same re-
peater or to allow adjacent 
repeaters to use the same 
frequency. Skip and other 
less mentionable things 
have made it advanta-
geous to have this ability 
on an amateur radio re-
peater. Most of the time a 
PL is not required. It is only 
in the rare instances when 
problems exist that it is im-

plemented. 

It is at these times that I 
find myself needing the PL 
frequencies of 71.9 Hz for 
central Ohio, 100.0 Hz for 
Detroit and Toledo, and 
110.9 for northeastern 
Ohio. They are not a bar-
gain, for sure, at the price of 
commercial units. Then — 
Eureka! — the LSI (large-
scale integration) boys did 
it again: a digital tone-gen-
erator chip with a price of 
under $5 each. 

Design Objectives 

The specifications that 
are important to the design 
of a CTCSS digital tone gen-
erator are: sine-wave out-
put, stability (frequency, 
temperature, and level), 
and wide operating supply 
voltage. The sine-wave out-
put with low distortion is to 
prevent harmonics from en-
tering the 300-Hz to 
3400-Hz receiver audio 
band and to have it stay 
subaudible as it should. Fre-
quency stability and ac-
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Fig. 1. Schematic diagram. 

curacy must be ±2 Hz 
from center frequency to 
activate most decoders. 

General Description 
The American Microsys-

tems S2559B/D digital tone 
generator was specifically 
designed to implement a 
dual-tone telephone dialing 
system. The device can in-
terface directly with SPST 
switches. All necessary fre-
quencies are derived from a 
crystal standard providing 
very high accuracy and sta-
bility. The required sinusoi-
dal waveform for the indi-
vidual tones is digitally syn-
thesized on the chip. The 
waveform so generated has 
very low total harmonic dis-
tortion. 

A voltage reference is 
generated on the chip 
which is stable over the op-
erating voltage and temper-
ature range and regulates 
the signal levels of the 
tones. The switches are ar-
ranged in a row/column for-
mat (4 rows x 4 columns). 
The active row input 
selects one of the four row 
frequencies, and the active 
column input selects one 
of the four column fre-
quencies. 

In standard dual-tone 
telephone systems, both 
tones are used. The fre-
quency tolerance must be 
± 1.0%. However, the 
S2559 provides a better 

D4 
Pi  

46 

• I FT T 

(Al 

than 0.75% accuracy. The 
total harmonic distortion of 
the tone must be less than 
10%. (The output filter pro-
vided by R4 and C5 im-
proves this to about 2%.) 
The absolute amplitude of 
the tones must be within a 
controlled range. These re-
quirements apply over the 
operating temperature 
range. 

Features of the 52559: 
• Wide operating supply 

voltage range:  3.5 to 13 

volts (B), 2.75 to 10 volts 
(D), with outboard regula-
tor, 3.5 to 18 volts. (See 
schematic.) 

• Low power CMOS cir-
cuitry allows device power 
to be from small batteries, 
e.g., 9 V. 

• Uses crystal standard to 
derive all frequencies, thus 
providing very high accu-
racy and stability. 

• MUTE and transmitter 
drivers on-chip. 

• Interfaces directly with 
switches. 

• The total harmonic dis-
tortion is low. 

• On-chip generation of a 
reference voltage to en-
sure amplitude stability of 
the tones over the operat-
ing voltage and tempera-
ture range. 

• Dual-tone as well as 
single-tone capability. 

Switch  EIA  Actual  Switch  EIA  Actual 
Position  Tone  Tone  Position  Tone  Tone 
R1 C1,2  -  52.6  R1 C1,2  54.2 
R2 C1,2  -  57.6  R2 C1.2  -  59.5 
R3 C1,2  -  63.7  R3 C1,2  67.0  65.8 
R4 C1,2  71.9  71.3  R4 C1,2  74.4  73.6 
C1 R1.2  91.5  91.4  Cl R1,2  94.8  94.4 
C2 R1.2  100.0  100.1  C2 R1.2  103.5  103.4 
C3 R1,2  110.9  110.7  C3 R1,2  114.8  114.3 
C4 R1,2  123.0  123.7  C4 R1,2  127.3  127.7 

X1 - fa = 269.14 kHz  X1 - fa = 277.98 kHz 

Switch  EIA  Actual  Switch  EIA  Actual 
Position  Tone  Tone  Position  Tone  Tone 
R1 C1,2  56.2  R1 C1,2  -  64.6 
R2 C1,2  -  61.6  R2 C1,2  -  70.9 
R3 C1,2  67.0  68.2  R3 C1,2  -  78.4 
R4 C1,2  77.0  76.2  R4 C1,2  88.5  87.7 
C1 R1,2  97.4  97.8  Cl R1,2  •  112.5 
C2 R1,2  107.2  107.1  C2 R1,2  123.0  123.2 
C3 R1,2  118.8  118.4  C3 R1,2  136.5  136.2 
C4 R1,2  131.8  132.3  C4 R1,2  151.4  152.2 

X1 - fa = 287.89 kHz  X1 - fa = 331.19 kHz 

Fig. 2. Frequency chart. fa = frequency anti-resonant; * = 
not HA tone, but WR7ANP. Tucson, is listed using 112.7. 

The breadboard circuit showing the stairstep waveform. 
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Fig. 3. Block diagram. 

oscillator circuit on-chip so  connect a 10-megohm feed-
The device contains an  that it is necessary only to  back resistor, the necessary 

capacitances, and a stan-
dard crystal across the 
OSCI and OSCO terminals 
to implement the oscillator 
function. (A ceramic reso-
nator was used in place of 
the crystal to lower cost.) 
f he oscillator operates 
whenever a row input is ac-
tivated. The oscillator fre-
quency is divided by 2 and 
then drives two sets of pro-
grammable dividers, the 
row group and the column 
group. 

Switch Operation 
The S2559 employs a cal-

culator-type scanning cir-
cuitry to determine switch 
closures. When no switch is 
selected, active pulldown 
resistors are ON on the row 
inputs and active pullup re-
sistors are ON on the col-
umn inputs. When a row 
switch is selected, a high 
level is seen on one of the 
row inputs, the oscillator 
starts, and the scan logic 
turns on. The active pullup 
or pulldown resistors are se-
lectively switched on and 
off as the scan logic deter-
mines the row and the col-
umn inputs that are select-
ed. The advantage is that 
an arrangement of SPST 
switches can be used, with-
out the need for a common 

line. 

21 xkli 

MUTE 

IBJ TONE OUT 

Logic Interface 
The 52559 can interface 

with CMOS logic outputs 
directly. Active high logic 
levels are required. Since 
the active pullup resistors 
present are 500-Ohm typi-
cal, diodes can be used to 
eliminate excessive sink 
current flowing into the 
logic outputs in their low 
state. 

Tone Generation 

When a valid switch clo-
sure is sensed, the row- and 
column-switch logic pro-
grams the row and group 
dividers with appropriate 
divider ratios so that the 
outputs of these dividers 
cycle at 16 times the de-
sired frequencies. The out-
puts of the dividers drive 
two 8-stage Johnson count-
ers. [he symmetry of the 
clock input to the two 
divide-by-1 6 Johnson 
counters allows 32 equal 
time segments to be gen-
erated within each output 
cycle. 

The 32 segments are used 
to digitally synthesize a 
stairstep waveform to ap-
proximate the sine-wave 
function (see Fig. 4). This 
is done by connecting a 
weighted resistor ladder 

76  73 Magazine • August, 1980 



network between the out-
puts of the Johnson count-
er, VDD and Vre f. Vre f 
closely tracks VDD over the 
operating voltage and tem-
perature range, and there-
fore the peak-to-peak am-
plitude VP (VDD— Vre f) of 
the stairstep function is fair-
ly constant. Vref  is so 
chosen that Vp falls within 
the controlled range of 
tones. 

The individual tones 
generated by the sine-wave 
synthesizer are then linear-
ly added, and they drive a 
bipolar NPN transistor con-
nected as an emitter-fol-
lower to allow proper im-
pedance transformation, at 
the same time preserving 
the signal level. Amplitude 
depends upon the operat-
ing supply voltage as well 
as the load resistance con-
nected on the tone output 
pin. The on-chip reference 
circuit is operational when 
the supply voltage equals 
or exceeds 5 volts, and, as a 
consequence, the tone am-
plitude is regulated in the 
supply voltage range above 
5 volts. 

The load resistor value 
also controls the ampli-
tude. If RL is low, the 
reflected impedance into 
the base of the output tran-
sistor is low and the tone 
output amplitude is lower. 
For RL greater than 5k, the 
reflected impedance is suf-
ficiently large and the 
highest amplitude is pro-
duced. For the values 
shown in the schematic (see 
Fig. 1), the output across R5 
is adjustable to approx-
imately 1.5 volts peak-to-
peak. C6 and R6 provide dc 
isolation and impedance 
matching and should be se-
lected for optimum perfor-
mance with the connected 
radio. 

Dual- and Single-Tone 
Modes 
When one row and one 

column are selected, a 
dual-tone output consisting 
of respective tones is gen-

Parts List 
Radio Shack 

Capacitors  Parts No. 

C1— 0.01-uF, 50 WV dc disc ceramic  272-131 
C2— 10-uF, 16 WV dc tantalum  272-1411 
C3— 120-pF, 1000 WV dc disc ceramic, 
temperature-stable 

C4 — 330-pF, 1000 WV dc disc ceramic, 
temperature-stable 

C5 —1-uF, 35 WV dc tantalum  272-1406 

C6 — 4.7-uF, 16 WV dc tantalum  272-1409 

Diodes 
D1— 1N4001, 1 Amp, 50 V 

D2 — 1N4739, 9.1 V, 1 Watt 
D3— 1N914, signal diode 
D4 — 1N914, signal diode 

FB— Ferrite bead 

276-1101 
276-562 
276-1122 
276-1122 

IC— AMI S2559B or S2559D, digital tone generator 

Resistors 
R1— 220, 1/2 W, 10% 
R2— 10 megs, 1/4 W, 5% 
R3 — 8.2k, 1/4 W 5% 
R4-470, 1/4 W, 5% 
R5— 10k, 1/8 W, potentiometer 
R6-47k, 1/4 W, 5% 
R7— 10k, 1/4 W, 50/0 

SW-8 rocker DIP switch 

X1 —Ceramic resonator (see frequency 
chart), Radio Materials Co., Chicago 
IL 60646, model CR15 

Printed circuit board 

IC socket, 16-pin dual inline (DIP) 

271-015 
271-1365 
271-1334 
271-1317 
271-335 
271-1342 
271-1335 

275-1301 

276-1998 

Total 

2/.29 

2/.39 
2/.89 
10/.99 
10/.99 

15 
.49 
.15 

.15 

.39 

.49 

.20 

.45 

.10 

.10 

.10 

4.65 

2/.19  .10 
5/.39  .08 
5/.39  .08 
5/.39  .08 

.39 

5/.39  .08 
5/.39  .08 

1.99 

1.50 

2.50 

2/.89  A5 

$14.75 

erated. 
Single tones either in the 

row group or the column 
group can be generated as 
follows. A row tone can be 
generated by selecting the 
appropriate row input and 
two column inputs. A col-
umn tone can be generated 
by selecting the appropri-
ate column input and two 
row inputs. 

Chip Disable 

[he S2559B and S2559D 
have a chip-disable input at 
pin 15. The chip disable is 
active high. When the chip 
disable is active, the tone 
output goes to Vss, the row 
and column inputs go into a 
high impedance state, the 
oscillator is inhibited, and 
the MUTE and XMIT out-

puts go into active states. 
The schematic in Fig. 1 pro-
vides R7, D3, and D4 so that 
the grounding point (PTT) 
will enable the chip. If this 
feature is not desired, omit 
R7, D3, and D4. 

MUTE, XMIT Outputs 

The S2559 has a CMOS 
buffer for the MUTE output 
and a bipolar NPN tran-
sistor for the XMIT output. 
With no switches selected, 
the MUTE output is low and 
the XMIT output is in the 
active state so that substan-
tial current can be sourced 
to a load. When a switch is 
selected, the MUTE output 
goes high, while the XMIT 
output goes into a high-im-
pedance state. When chip 
disable is high, the MUTE 

output is forced low and 
the XMIT output is in active 
state regardless of the state 
of the switch inputs. 

Outboard Regulator 

The outboard regulator is 
composed of R1, C1, FB, 
D1, D2, and C2. Resistor R1 
is used to limit current and 
keep the voltage regulating 
zener diode, D2, within safe 
operating limits. Diode D1 
provides reverse polarity 
protection as well as com-
bining with D2 to make the 
regulator circuit inactive 
unless the input is greater 
than 9.8 volts. Capacitor Cl 
and ferrite bead FB are for 
RH suppression; capacitor 
C2 is the filter capacitor. A 
voltage greater than 10 
volts should be connected 
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Fig. 4. Stairstep waveform of the digitally-synthesized sine 
wave. 

between points (+) and 
(-). A voltage less than 10 
volts (i.e., from a 9-volt bat-
tery) should be connected 
between points (B) and (-). 

Notes 

The tone must be insert-
ed after the modulator 
audio filter-most likely at 
the deviation control. (Be 
sure to match impedances.) 
The audio level control, 

R5, should be adjusted to 
produce 0.5-kHz to 1.0-kHz 
deviation. 

The encoder should be 
switched on or enabled on-
ly in the transmit mode. 
This can be done by apply-
ing power to (+) or (B). By 
utilizing the chip-disable 
feature, point PTT can be 
connected to the push-to-
talk switch and power can 
remain constant while the 
radio is turned on. 
CTCSS tone generators 

cause a problem in some 
synthesized transmitters. 
Consult the manufacturer 
for recommendations. 

67.0  97.4  127.3  186.2 
71.9'  98.1 N*  131.8'  188.0 N 
74.4  100.0'  136.5'  192.8 

77.0  103.5'  141.3*  203.5 
79.7  107.2'  146.2  209.0 

81.0 N  110.9'  151.4*  210.7 
82.5  112.7 N'  156.7  218.1 
85.4  114.8'  162.2  225.7 
88.5'  118.8  167.9  233.6 
90.0 N  121.0 N •  169.0 N  241.8 
91.5  123.0  173.8  250.3 
94.8  124.0 N  179.9 

Fig. 5. EIA and other CTCSS tones. N = not EIA tone; * = 
tones listed in repeater directories. 

Printed circuit boards, 
available from R. A. Harold 
K8SCL, 1856 Cherrylawn 
Drive, Toledo OH 43614, 
are $2.50 each. Please send 
an SASE. 

Frequency anti-resonant 
ceramic resonators have 
been purchased for fa = 
269.14 kHz. Contact me for 
information regarding 
these. II 

References 

All About SCTS," John Franklin 
K6LUA, 73, August, 1977. 

"Should Repeaters Use Sub-
Audible Tones?", Art Reis K9XI, 
73, July, 1978. 

"Sub-Audible Tone Encoders 
and Decoders," Pat Shreve 
W8GRG, Ham Radio, July, 1978. 

S2559 A/B/C/D Digital Tone 
Generator, American Microsys-
tems, Inc., 3800 Homestead 
Road, Santa Clara CA 95051, 
August, 1978. 

COS/MOS Integrated Circuits 
Manual, RCA, Solid State Divi-
sion, Somerville NJ 08876, 1972. 

Repeater Atlas, 73, 1977. 

ARRL Repeater Directory 
1978-79, 9th edition, 1978. 

Solid-State H.F. 
Kilowatt Amplifier 

NO TUNING!  

"FCC TYPE ACCEPTED" 

All new, all nine hf bands 

160 thru 10* meters including the new 10, 18 and 24 MHz bands. 

MODEL: A1000  115/230VAC, 50-100W Input 

*MODEL: Al 000X  115/230VAC, 15-35W Input 

$1195.00 

$1195.00 

VISA  *Export Model 

Use your Master Charge 
or BankAmericard/VISA 
when you order. ,-- 63 

DEALER INQUIRIES INVITED 

RF POWER LABS, INC. 
21820 87th SE.. Maltby Industrial Villagt, 

Woodinville, WA 98072,1206) 481-8833 

Telex No. 32-1042 
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PS•1.0 GHz 
• 1.00 GHZ pre-scaler ± by 1000 

• Broadband operation 10HZ to 1.25 GHZ 

• High sensitivity 

• Standard T2L or [CL power supply 

• Dual mode operation —VHF/UHF 

• Independent VHF and UHF inputs 

• Divide by 1000 so it can be used 

with any counter having seven digits or 

more. 

• Circuit uses only four chips. 

• Fully assembled and tested. 

$79.95 

PA•19 
WIDEBAND PREAMPLIFIER 

• 2 to 200 MHz band width ( 3db points) 

• 19 db gain 

• 50 ohms input & output impedance 

• Tiny PC Board size (7 8- x 1-5 8.•) 

• Absolutely no tuning required 

• Extremely stable 

• Draws only 20MA at 12 v dc 

• Great way to increase sensitivity of receiver ,, 

counter. etc. 

• Fully assembled and tested 

• Instructions provided, full warranty 
.APOLD  O WLAND 

WeIvn 

HAL-TRONIX 
P.O. Box 1101 

0 1 Southgate, MI 48195 

(313) 285-1782 
SHIPPING INFORMATION ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON 

ORDERS LESS THAN $15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING CHARGES SEND SASE FOR FREE FLYER 

31 

VISA 

$8.95 

INSTRUMENTS YOU CAN COUNT ON... 
• 41/2 DIGIT MULTIMETER/THERMOMETER 
• FREQUENCY COUNTERS TO 1.3 GHz 
• PRECISION DIGITAL THERMOMETER 
• CAPACITANCE METER 
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go• Reader Service—see page 195 73 Magazine • August, 1980  79 



David I. Brown W9CG/ 

RR 5, Box 39 

Noblesville IN 46060 

The World Above 430 
part I: getting there is easier than you think 

As amateur radio has 
progressed over the 

years and we amateurs 
have been evicted from the 
lower frequencies for one 
reason or another, we have 
continued to operate at the 
higher and higher assign-
ments until a few years ago. 
I realize that many hams to-
day have gone on to the mi-
crowave regions, but usual-
ly with laboratory or 
commercial equipment. 
Very nice gear is presently 
available commercially, 
even for 10 GHz, if one can 
afford it! 
Even 2 meters was rather 

barren until a few years ago 
when the equipment drawn 
out of commercial service 
got the FM ball rolling. 
Then the multi-mode im-
ports added the CW-AM-
SSB language back to VHF, 
as it had been heard on the 
lower bands. There, all 
seems to have stopped 
again! Only the crowded 
conditions of 2 meters and 
the persistence of some 
ATVers seem to have 
"pushed" us into trying 450 
MHz. As far as 1296 MHz 
goes, it is 90% forget-it. It is 
either limited activity with 

antique gear and modes or 
full-blown efforts at EME 
with gear straight from mi-
crowave laboratory en-
vironments. The following 
reasons sparked me recent-
ly to give it a whirl—one 
more time. 

1) I was lucky enough to 
get on 1296 MHz over 10 
years ago in an area of the 
country where it was then 
popular. Modulated APX-6 
surplus military gear ruled 
the roost, and the biggest 
technical debate seemed to 
be, do I demodulate the 
received signal as AM or 
FM? The rig's characteris-
tics were such that few 
hams really knew which 
they were sending, and 
even fewer of them cared! 
FM won, by the way. 

2) Being familiar with the 
price versus quality (low vs. 
high) of the APX-6, and 
knowing that many were 
still around, led to my try-
ing to overcome the con-
tempt I formed of them 10 
years ago. The contempt 
was mostly over the me-
chanical modifications re-
quired, and not over the 
electronics. At 1296 MHz, it 

is a "plumbing" world until 
someone comes up with a 
better idea. I am not a 
mechanical genius, and I 
have the disgust for me-
chanical things to show for 
it. In fact, in electronics I 
am only an expert (i.e., x = 
an unknown quantity; spurt 
= a drip under pressure!). 
With any attack I make on 
something I make or design, 
you can bet on an elec-
tronic approach. 

3) Whatever I came up 
with had to be cheap—or at 
least inexpensive—so that I 
could interest others. This 
was from both an article 
standpoint and, equally im-
portant, so that I could get 
some local 1296-MHz pop-
ulation to talk with! 

I believe that this article 
just might awaken an in-
terest in trying out 432 and 
1296 MHz, because it is 
based on sound and easily-
proven facts. Those facts 
are: 

• There is a fast-growing 
group of hams who own 
multi-mode or, at the least, 
FM 2-meter rigs in the 1-to 
10-Watt category. That 
meets requirement one for 

my scheme. 

•Many recent articles 
have been about small, 
light, high-gain antennas 
that can be built at home 
cheaply and effectively. Re-
quirement two, that you 
need a good antenna, is 
met! 

• A cheap means of getting 
from 2 meters to at least 
432 MHz does exist, and in 
nearly ready-to-use shape. 
Don't panic for now about 
what tripling does to the 
modulation, OK? So much 
for requirement three. 

• The APX-6 is an obvious 
answer to get from 432 to 
1296, but the nearly ready-
to-use item I chose turned 
out to be a commercial FM 
rig of the GE, RCA, or Mo-
torola type, in my case, a 
Motorola T-44. Only the 
transmitter strip need be 
bought ($10 or less at ham-
fests), and then only the two 
box assemblies that are the 
2C39 tripler (144 MHz to 
432 MHz) and the 2C39 
final are used. The latter is 
turned into a tripler itself in 
1296-MHz use. 

• Some scheme of modula-
tion (beyond the obvious 
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one of CW) which can be 
handled during frequency 
multiplication is required, 
and I'll cover that first. 
In order to prove out my 

point on the modulation 
scheme, I refer you to an ex-
cellent construction article 
that seems to have slid right 
by present VHFers' notice. 
It is by Karl Meinzer DJ4ZC, 
and appeared in the Octo-
ber, 1970, QST. If you can 
imagine putting just old AM 
modulation on the original 
2-meter signal and tripling 
twice to get to 1296 MHz, 
the results are understand-
ably horrendous. If I may, I 
will quote from Karl's arti-
cle one full paragraph that 
says it all better than I 
could. 
"It is well-known that 

conventional frequency 
multiplication results in dis-
tortion of an amplitude 
modulated signal." (That's 
for SSB as well—author.) 
"Frequency multipliers are 
usually class C amplifiers, 
which have a non-linear 
relationship between the in-
put and output voltages. 
The third harmonic of an 
amateur AM signal may be 
readable enough, though 
somewhat distorted, but 
the complex nature of side-

A- IA 
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—3 

 • 
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SW 

MIXER 

A - 
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Fig. 1. 

band (which is really AM of 
sorts) makes the signal 
unintelligible after mul-
tiplication in conventional 
stages." 
The author goes on to 

describe a quite workable 
system that begins by 
modulating a 9-MHz car-
rier, then demodulating the 
FM and AM portions in sep-
arate channels, dividing the 
FM channel by 3, combin-
ing the AM component 
back in through the use of 
the new 3-MHz carrier fre-
quency, and then mixing 
against a 12-MHz signal to 
get back to 9 MHz. What he 
has, as his diagram in Fig. 1 
shows, is (FM/3) + AM at 
9 MHz. Anywhere that this 
is again tripled (as in the 
transmitter class C tripler), 
the original modulating 
tones or audio reappear. 
I had been working on a 

scheme for two years when 
this appeared, but for quite 
different reasons. My 
moonbounce interest goes 
back further than that even, 
and I had concluded that I 
would have to run CW or 
come up with a narrowband 
(very narrowband) voice 
system in order to run very 
narrow bandwidths in the 
receiver and reduce the 

MODULATOR FOR 
FINAL RF STAGE 

9MH, 
!MHz 

DJAIC 
CIRCUIT 
OCT -1970 - OST 

(1296 USE ) 

60 TO 22511, 

FILTER 

0 

IIFMOD I 0 -11   < FINAL DV 
BY 

system noise problem. I 
thought, with all the TTL 
ICs just then appearing, 
that this would be my meth-
od. I would divide down the 
voice (only at baseband 
audio, in my case) so that a 
300-to-3000-Hz voice band, 
when divided by 10, would 
become a 30-to-300-Hz 
band. The problems arose 
when I tried to figure out a 
way to reverse what I had 
done to straighten it out on 
the receive end. It should 
all work at baseband audio, 
so that no station equip-
ment modifications would 
be required. 
Karl's article really 

sparked the way to go for 
me. By taking the speaker 
audio (original audio fre-
quencies divided by 10, 
sent, and received) and us-
ing it to modulate a 50-kHz 
carrier (using old surplus 
receiver coils such as are 
used in some Q-multiplying 
operations) and multiplying 
in an i-f with class C stages 
up to 500 kHz (modified 
455-kHz cans), the original 
audio was back. In short, it 
worked—great! 
I got sidetracked due to 

new job traveling at that 
point and could never quite 
settle the legal aspect of 

FINAL BY 

TO 2 METER 
MICROPHONE 
AUDIO INPUT 

whether this might be 
thought by the FCC as being 
encrypted (illegal) transmis-
sion on the amateur bands. 
An STA from them was nev-
er sought. All work was 
noted, filed, and forgotten 
until recently. I even dis-
cussed at the time whether 
or not just tripling twice, 
sending it at baseband (but 
using class C finals), and 
dividing it down at the 
receive end would be a 
valid idea except that the 
bandwidth (at 1296 MHz) 
would be wide (i.e., 3 kHz is 
3 x 3 x 3, or 27 kHz wide at 
the frequency of transmis-
sion, assuming 2 triplers in 
class C operation). 
My recent work on just 

getting a carrier on 1296 
MHz for a bit of fun this 
winter reawakened the 
modulation ideas. Sure 
enough, it all seems to work 
on QRP, VLF, test-bench 
setups, and on paper. 
Fig. 1 shows Karl's 

scheme and also mine. The 
ideas are similar, but just a 
little different approach is 
taken. The system is not hi-
fi or without bugs, but I will 
point out where they are 
and where I think the sys-
tem is now totally sound. In 
Fig. 2, the audio system is 
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efficient and can be made 
quite inexpensively by us-
ing available components. 
Audio amplification is 
handled by a small, 1-Watt 
stereo amplifier. It uses 
transformers to match the 
outputs of the amplifiers 
used, and the split controls 
allow you some degree of 
alignment or adjustment. 
The gain of the FM chan-

nel should be set to pro-
duce square waves or hard-
limited sine waves at the 
amplifier output over the 
range of 300-to-3000-Hz 
single-tone inputs. The AM 
channel gain control be-
comes an AM gain, or mod-
ulation level, adjust. It 
should be set to produce a 
dc output level that is pro-
portional to the amplitude 
of the tone input and at suf-
ficient level to re-modulate 
the AM component back 
onto the constant-ampli-
tude divided audio at the 
last audio stage. 
The only item which 

needs more testing in the 
audio circuits before at-
tempting on-the-air tests is 
the low-pass filter after the 
FM divider. Since reams of 
literature are available in 
all the amateur magazines 
and handbooks on "divide-
by" circuits for TTL, some 
CMOS, etc., I have shown 
the entire scheme as a 

MIC 
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block diagram and provid-
ed details where needed. 
The low-pass filter is now a 
group of 6 "twin-T" single 
transistor filters which are 
somewhat broadbanded 
and overlap over the new 
voice bandwidth (600 Hz to 
2000 Hz reduced to approx-
imately 60 to 220 Hz). This 
is not very expensive, but 
there must be a better way! 
LC filters are not a good 

choice as they ring too 
much. Digital filters may be 
the answer as they have a 
nice variable bandwidth 
and a frequency set by a 
factor of the filter poles and 
the clock input frequency. 
Some thought is being 
given to using a digital filter 
having 9 poles and the 
original amplified, rec-
tified, but not filtered FM 
component frequency as 
the clock. We are still work-
ing on that one, but, mean-
while, the "T's" do work. 
The above produces 

audio divided down in such 
a way that the output is a 
square wave (filtered to 
sine wave) at one-third or 
one-ninth of the original fre-
quency. If this is applied to 
a 2-meter transmitter just as 
microphone audio would 
be, the result would be a 
2-meter signal with divided-
audio modulation on it. Un-
fortunately, using TTL 

C 

SERIAL TO BC 
ENCODER 

 TI  
RESET .9' 

dividers to divide by 3 or 9 
results in an unsymmetrical 
output—not a square wave, 
but this is easily overcome 
using some simple power 
supply theory. 
The output of the audio 

amplifier module encoun-
ters a matching trans-
former. In both of my chan-
nels, I used 500-Ohm-to-16-
Ohm output transformers 
installed backwards (16-
Ohm side to the amplifier 
output), and they worked 
fine. Feel free to try what 
you have before you go 
buying anything. 
The transformer then 

connects to a full-wave 
bridge, which is the quick-
est and easiest way to dou-
ble an input frequency that 
I know of, and it yields just 
the waveform that is need-
ed for the next stage. The 
next stage is just an in-
verter, but it uses the "off" 
period of the transistor to 
produce a fairly narrow 
pulse whose width is equal 
to the short time the tran-
sistor is off. By putting the 
transistor collector refer-
ence up to + 5 volts, a TTL-
compatible pulse is also 
produced. 
A pair of divide-by-2 ICs 

follows next, but they are 
rigged to divide by 3. This is 
the take-off point to feed 
the last divide-by-2 stage if 

you are going from 2 meters 
to 432 MHz. Otherwise, the 
signal goes on to another 
divide-by-3, and on to the 
divide-by-2 for 1296-MHz 
work. The whole idea is 
shown by the following ex-
ample using a single 
2700-Hz tone and 432-MHz 
end frequency: Double the 
2700 Hz in the full-wave 
bridge to 5400 Hz, divide by 
3, which produces 1800 Hz 
in the divide-by-3 circuit, 
then divide by 2 to 900 Hz. 
The result is 2700 Hz divid-
ed by 3, but the output is a 
square wave. 

Try the same example for 
a 1296-MHz end frequency: 
The 5400 Hz achieved from 
the doubling action is divid-
ed by 3 to 1800 Hz, divided 
again by 3 to 600 Hz, and 
sent through the final di-
vide-by-2 to produce 300 
Hz. The result is 2700 Hz 
divided by 9, but with a 
square-wave output! 

When this modulation is 
applied to a 2-meter signal, 
the new signal is a 2-meter 
carrier with modulation 
consisting of divided-by-3 
audio (for 432-MHz use) or 
divided-by-9 audio (for 
1296-MHz use). The 2-meter 
signal is then multiplied in a 
class C amplifier tuned to 
432 MHz in the output and 
a 432-MHz signal with the 
original audio (using divide-
by-3 audio in) results; triple 
again to get 1296 MHz plus 
or minus the original audio 
(when the divide-by-9 audio 
is applied to the 2-meter 
starting point). 

What all of this means is 
that class C amplifiers (used 
as multipliers) can be run 
from 2 meters on up. Varac-
tors can be used to multiply 
up to 432 MHz or 1296 
MHz, if you are stuck on us-
ing solid state. Varactors 
are efficient and no extra 
parts or power supplies 
(regulated-type screen sup-
ply, etc.) are required to 
operate on UHF, where 
everything gets hard to 
tame or work with. 

Since the length of this 
article kept growing, due to 
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the construction of the 
.audio portion and explain-
ing what may be a whole 
new modulation scheme, 
and there are yet the T-44 
transmitter and APX-6 to 
deal with, I have decided to 
break the article into two 
parts. Part 2 covers the T-44 
and APX-6 modifications 
(which are not as compli-
cated as the original APX-6 
articles) and a few band 
plans and idiosyncrasies of 
this system—such as FM 
use. In the meanwhile, you 
can build the audio portion 
and even completely check 
it out by using single tones 
in place of voice. 
If the point marked 

"voice audio out" is fed to 
an audio amplifier and a 
2700-Hz tone is fed to the 
stereo amplifier, a clean 
300-Hz tone should result 
out of the speaker (divide-
by-9 mode). By varying the 
AM channel gain, you 
should be able to find a 
point where the output lev-

el is clearly proportional to 
the input. Keep the tone 
controls in both channels 
the same to avoid any 
phase errors caused by RC 
roll-off. You may want to 
run bass boosted and treble 
cut to help the final ampli-
fier handle the new 60-Hz 
end of the 60-to-220-Hz 
band. You can make final 
adjustments on that later to 
compensate for the stereo 
amplifier you use, your own 
voice characteristics, or 
other small errors that may 
creep in—just like with a 
new rig or microphone. 
That really is all there is 

to the audio section, and it 
is really cut and try, or twist 
and turn, once you have it 
all rigged together. You can 
get your best evaluation of 
lost bass response and the 
like by staying with single 
tones at first (i.e., 600, 800, 
1000—up to the 2700-Hz 
point). Get your audio go-
ing, and we'll get it on the 
air in Part 2.11 
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(t* •--   • Made in England 
• 90 Day Warranty 

• Reviewed in QST Aug. 1979 
Model FL 1 is a versatile add-on  • VISA-MASTERCHARGE accepted 
audio filter for communi-

cations receivers. It gives great flexibility in helping to extract the desired 
signal (S W CW, RTTY, etc.) from background interference and yet simply 
connects between loudspeaker and receiver output. 

• Fully automatic search/lock/track operation for notching out unwanted 
heterodynes. 

• Selectable bandpass or band-reject modes. 

• Bandwidth smoothly variable from 20 Hz to 1000 Hz. 

• Center frequency smoothly variable from 280 to 3000 Hz 

• Built-in 2 watt power output stage. 

• Uses internal 9-volt battery or external source of 6 to 12 volts DC. 
Application to CW 
Model FL 1 is superb for CW reception. As an extra refinement automatic 
frequency control can be switched, which enables the filter to tune itself 
onto a CW station over a 100 Hz range. This way the 20 Hz minimum 
bandwidth becomes as easy to tune in as if it were 100 Hz. 

Application to SSB and RTTY 
For SSB or RTTY reception Model FL 1 can be used to give either a fully 
adjustable audio "window" to pass the wanted signal and to reject others. 
or as a variable notch to remove unwanted narrow band signals. Tuning in 
the notch mode can be fully automatic or manual. Auto-notching allows 
routine "hands off" use of a notch only 20 Hz wide so that the wanted 
signal is completely unaffected. 
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AZTechnical Products 
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NEW MFJ Mufti-Sensor SWR/Peak Wattmeters 
MFJ-825 lets you monitor SWR, Peak/Average power, for HF, VHF, 
ORP rigs. Plug in up to 3 sensors of your choice. Connect and operate 
up to 3 rigs simultaneously. Switch selects rig to monitor. 

• 

This NEW MFJ-825 Deluxe Power Sentry is 
MFJ's exclusive Multi Sensor SWR/Peak Wattmeter. 
With one unit you can monitor SWR. peak. 

average power for HF, VHF, or ORP rigs 

Secret is plug-in sensors. Plug in up to 3 sen 
sors of your choice (HF, VHF, or ORP, see below) 
Connect and operate up to 3 rigs simultaneously 
Front panel switch selects rig to monitor 

Comes with one sensor of your choice. Use 
sensors remote or mount in cabinet. 
Read forward and reflected power on separate 

meters 2 ranges. 2% meter movements. 

Read SWR from 1:1 to 6:1. Has SWR sensi-
tivity control, lighted meters, battery check. 

Black, etched front panel, rugged metal cabi. 
net. 6 3/4 x 5-3/8 x 5-3/4 in. 9V battery or 
110 VAC with optional AC adapter, $7.95. 
MFJ-820 POWER SENTRY, S69.95. Same as 

\ MFJ-825 but less peak function, only one meter, 

Multi-Sensor S WR/Peak Wattmeter 
monitors HF, VHF, GRP rigs. 

$11995 
plug in one sensor at a time. 
Comes with one sensor of 

your choice (see specs below). 
Use remote or mount in cabinet. 
Monitor forward/reflected aver-

age power, 2 ranges. SWR 1.1 
to 6•1 2°,. meter movement. 
Has range/mode, reflected/for-

ward power switches, SWR sensitivity control. 
Lighted meter (req. 12 V). Black, etched panel, 

metal cabinet 3 7/8 x 5-3/8 x 4-1/2 in 

PLUG-IN SENSORS: $29.95 ea. 
Plug up to three In MFJ-825, one in MFJ-820. 
MFJ-830 HF SENSOR. 1.8 10 30 MHz. 200/2000 

watts, forward. 20/200 watts reflected, full scale. 
5 watt SWR sensitivity. Accuracy, t 5%. 
MFJ-831 VHF SENSOR. 50 to 175 MHz 20 

and 200 watts full scale forward and reflected 
power 5 watt SWR sensitivity Accu  ± 75% 

MFJ-832 ORP HF SENSOR. 1.8 to 30 MHz. 2 
and 20 watts full scale forward and reflected 
power 500 MW SWR sensitivity. Accu., t 7.5%. 
MFJ-833 HI-PWR VHF SENSOR. Same as MFJ 

831 but 200/2000 W fwd. 20/200 W ref. 
Alum. cabinet. SO 239 2 1/2 x 2-5/8 x 2-1/4 in. 
Order from MFJ and try it. If not delighted. 

return within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order yours today. CaN toll free 800-647-1800. 

Charge VISA. MC. Or mail check, money order 
Add $4.00 each for shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
Call 601.323-5869 for technical information, or 

status: Also call 601-323-5869 outside 
continental USA and in Mississippi. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762 

vs' Reader Serv,ce—see page 795 73 Magazine • August, 1980  83 



2111f 

220 MHz 

450 MHz 

• 30W Output 
•Low NoisalWide Dy-
namic Ranga Front Eni 
for Excellem Sensitivity 
& IM Rejection. 

• Sensitivity: 0.35uV Typ 
• 8 Pole IF Crated Filter 
• Full Metering, Lighted 
Status Indi.:ators/Con-
trol Push-bultons, Btry. 
Power Input, AC Pwr. 
Supply, CW !Der, etc., 
etc.! 

Made in USA 

SCR1000 IS FCC 
TYPE ACCEPTED 
for Commercial 
Services 

Whither you want to install a new repeater 
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qualrty of cortstruc ipn! 

If you do, you'll find fiat there i aril a repeater on 
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or 4000! There ar3 cheaply -nace Icw-powe-
"ba -ebones"  ts, and there are super-
expensive repeatess (which don't e%ien of fe-
many of our teat ...I-es)! All tr in gs considered. 
WE feel that the SI:R1000 & 46100 are s:rnp1y the 
:loest repeaten available—produced by a 
very reliable ccmpany whicl- specializes 
z•pecificelly in .1-is field So. make your next 
-epeater a Sp?,-; Comm. Yeas from now, 
you'll still be g ad you dic! 

Shown in Optional Cabinet 

on 2Dltrs.I 
Available just the way yo ft wary it—with Full Au  ifienerse Patc-t/Land-Lime Control; To J :h Tore Cgn:rol of 
various repeater function.,.!-, " '  cy Pwr. ID."; various Tone & Timer kluits, etc. PLUS—the fires- Duplex-
ems, Cabinets, A rtennas, C  c. ur Repeaters are sold actory dir3ct only, or through Foreign Sales Reps Get 
your cr der in A.S.A.P.! 

ermfeweetecesi giediae44 Rae/co Veatez 74fievutd "'gutted 

180 Day Walratity 

Call or write today and get the details , Expd-t Orders — Contact our ,nternational Dept 

 1055 W. Germantowr Pk., Dept. S8 
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04444-84,-e - BASE TRANSCEIVERS 
-  eamtit -7,7o6e2dicuted efunotealleeitio442 414fe -

COMMERCIAL MOBILE 41 

136-174 MHz  220-240 MHz L 
7eatwre,1 
•6 channels. 

• 0.35 uV Rcvr. 

• 8 Pole Crystal Fltr. 

• Beautiful Audio—AX + TX. 

• Provision for CTCSS. 

• Very Reasonable Price! 

PCL250 30 Wt. 
Mobile Unit 

•"Super Rugged" Housing 

Solid 1/8" Thk. Aircraft Aluminum! 

• FCC TYPE ACCEPTED—PARTS 21, 81, 90 • 

• very attractive woodgrain housing 

• Built-in AC Power Supply 

• Front Panel Status Indicator Light, 

• Optional Rcvr Scanning Function Available 

PCL300 30 Wt. 
Base Station 

SCR450 
BOARD 

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES 
These are Professional "Commercial Grade" Units —Designed for Extreme Environments ( - 30 to + 60 ° C). 

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

SCR100 VHF Receiver Board 
• wide dynamic range' Hecluces overload  dc• 

sense. and IM 

• Sens. 0.3 uV/12dB SINAD typ. 

• Sel .6dB Cu ± 6 5 KHz. 110dB /a ± 30KHz (8 

Pole Crystal Fttr 

• LS Meter' Output 

• Exc. audio quality! Fast squelch! w/0.0005% 

Crystal 

SCR100 Receiver Assembly 
• sca m mounted in shielded housatg 
• Same as used on SCR1000 

• Completely asmbld wiF.T. caps, S0239 conn 

AF GAIN POT, etc 

SCR450 UHF Receiver Bd. or Assy. 

• Similar to SCR100, except with 12 Pole IF Fltr. & 8 

Resonator Front End Fltr ! 

• Discriminator & Deviation Mtr Outputs  

• Totally New Advanced Design! 

SCAP Autopatch Board 
• Provides all basic autopatch functions 

• 3 Digit Access, 1 Aux On/Off function. Audio 

AGC, Built-in Timers, etc 

• 0/1 Inhibit bd. also available. 

•Write/call for details and a data sheet. 

RPCM Board 
• Used w/SCAP board to provide "Reverse Patch" 

and Land-Line Control of Repeater 

• Includes land line -answering" Circuitry 

FL-6 

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

200MHz). 

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

wlout the usual loss! Can often be used instead of large. 

expensive cavity filters 

• Extremely helpful at sites with many nearby VHF transmit. 

ers to "filter-out- these 'out-of-band' signals. 
•Voltage Gain apx 10dB. 

• Selectivity: - 20 dB  ± 2.0 MHz. - 60 dB  ± 6 MHz 
ty p 

1111000 Auto matic Base 
Station C W Identifier 

•  it 11 4 
— • _ 

• For Repeaters, Base Xmtrs.. etc 
• Fully Automatic ID timing & xmtr keying 

• Convenient Front Panel Controls Many Delux/. 

eatures. 

• AC or DC powered 

• Easy to install! 19" Rack Mount 

• Reasonable Price! Ask for Data Sheet•  

•••••••se 

4"41 

SCT410 XMTR. ASSY. 

SCT110 VHF Xmtr/Exciter Board 
• 7 or 10 Wts Output 100 0'. Duty Cycle! 

• Infinite VSWR proof 

• True FM for exc audio quality 

• New Design —Specifically for continuous rptr 

service 

• Very low in white noise 

• Spurious  70 dB Harmonics - 60 dB 

• With 0005°0 ',tat 

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

Filter & rel pwr sensor 

SCT110 Transmitter Assembly 
• SCT 110 mounted in shielded housing 

• Same as used on SCR1000 

• Completely assmbld w(F.T. caps. S0239 conn. 

• 7 10 or 30 W I unit 

SCT410 UHF Transmitter Bd. or Assy. 
itew • Similar to SCT110 8-10 Wts 

• Avail w/ or w/o 0S-18 Super High Stability Crystal 

OecJOyen. 

• BA-40 30W. mm. UHF Amp. Bd. & Heat Sink, 

CTC100 CORfTimer/Control Board 
• Complete COB circuitry 

• Carrier Hang & T 0 Timers 

• Remote xmtr Inhibit/Reset control 

• Provision for panel control switches & lamps 
• 100°. Solid Slate CMOS logic 

• Many other features 

ID250 CW ID & Audio Mixer Board 
• Adjustable ID tone. speed, level, timing cycle 

54 Input AF Mixer & Local Mic amp 

• COR input & xmtr hold circuits. 

• CMOS logic, PROM memory-250 bits/channel 

• Up to 4 different ID channels! 

• Many other features Factory Programmed 

TTC100 Touchtone 

Control Board 

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

tion, Or. (optional) 2 functions (2 digits ON/OFF each). 

• Can be used to pull in a relay, trigger logic. etc 

• Typically used for Rptr ON/OFF, 1-11/1. 0 Pwr 

P L ON/OFF Patch Inhibit/Reset. etc 

• Stable anti falsing design 5s Limit on access 

• For Addi Function(s)—Add a "Partial TTC" Board 

COMMUNICATIONS CORP. Send for 

Data Sheets , 

68 

Norristown, PA 19401 • (215) 631-1710  .1 1 
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Julian N. Jablin W9IWI 

9124 N. Crawford Avenue 

Skokie IL 60076 

Over There 
notes from Kilroy 

The US Army made me a 
radio ham, although 

that was not the intention. 
When they drafted me in 
1941, before the shootin' 
began, they somehow had 

Photo A. The author at radio school in Ft. Jackson, South Carolina, deep in copying Morse 
code groups. 

me pegged as a supply 
clerk, but I was not about 
to become a shopkeeper in 
uniform. Fortunately, all of 
this happened in a Signal 
Corps Battalion in South 

Carolina, and my request 
for a transfer to the Radio 
Section was finally ap-
proved—especially after I 
lied about all the radios I'd 
built before coming into 

the Army. Well, it was part-
ly true: I had gotten one 
radio to work. 
When I hear amateur 

radio newcomers talk now 
about how hard it is to 
learn code and theory, I 
smile a little. It was not 
hard for me — I just put in 
four or five hours a day, 
every day for three 
months, and I knew all that 
I needed. I was lucky. The 
Radio Section of the 56th 
Signal Battalion was com-
posed mainly of hams, all 
of whom were very helpful. 
We spent many an evening 
around a BC-342 receiver 
listening to amateurs send 
CW on the 7-MHz band 
(then, 7 megacycles), and I 
picked up amateur proce-
dure that way. But then the 
shootin' did start, and I did 
not get my ham ticket until 
I came back home in 1945. 
I wound up in Algiers at 

Allied Force HQ as a radio 
operator. On the first night, 
they put me at a receiver 
and told me to copy what 
was coming in. The other 
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end of the circuit was, they 
informed me, Casablanca. 
Casablanca! Was Hum-
phrey Bogart at the key? 
Whoever he was, he was a 
little too fast for me, so I 
sent the Army Z signal for 
QRS —"send more slowly." 
No response. I tried again. 
More speed. Then he cut 
back to about 5 wpm and 
sent in clear text: "Put the 
radio chief on." 

I called the officer in 
charge, who sat down and 
shared the phones with me. 
Still in clear text, and still 
at 5 wpm, came the mes-
sage: "Put a real operator 
on." The lieutenant took 
the bug (a Vibroplex 
automatic key) and ripped 
off a string of Morse that I 
could not read. "You won't 
have any trouble now, 
OM," he said. Another 
ham! And he was right. I 
worked the Casa circuit for 
weeks, and as my code 
speed came up, it actually 
became fun. 

But working radio out of 
a main headquarters in a 
big city, while it had its ad-
vantages, was not my idea 
of being an Army radio 
operator. In a very foolish 
moment, I asked for a 
transfer and got it — to the 
First Armored Division, 
where I was put at a radio 
in an armored half-track 
and sent Morse with a key 
clamped to my thigh. 

I was Net Control for a 
Combat Command, a 
small, highly-mobile unit 
of the Division. One of the 
ways we confused the 
enemy (and ourselves even 
more) was to change net 
frequency each midnight. 
This meant tht I had to get 
everyone zero-beat to the 
new frequency, which took 
at least an hour, during 
which  all  the  radio 
operators in the whole Ger-
man Army were saying to 
one another, "Vell, ve see 
that Jablin is now on 2.345 
megs tonight." 

Some of the operators in 
the net had very little ex-

ft.11 
is  • 

Photo B. Livestock on the desert was a little different from that at home, as the half-track 
driver discovered. 

perience, and the fellow in 
the Ordnance Company 
was getting his training "on 
the job." One night, after 
all stations had checked in 
on what was approximate-
ly the frequency, he came 
back to me and asked for a 
signal report. I gave him a 5 
by 5 — strong and read-
able. Then he came back 
on phone and confessed 
that he really did not know 
how to load up a BC-191 
transmitter. 

Right then and there, a 
few miles from the enemy 
line, I instructed him about 
tuning a transmitter using 
the final plate meter. Then, 
unthinking, I joked: "If you 
don't think that you're get-
ting out, hold the key down 
and touch the base of the 
whip antenna." 

He must have tried it as 
soon as I told him. You 
never heard such vile lan-
guage on the air! The 
BC-191 ran about 75 Watts 
in and about 25 Watts to 
the antenna (not efficient, 
but reliable), and I'll bet 
that he had a blister on his 
finger for a long time. 

The German Army (and 
we, I guess) had radio in-
telligence sections which 

tracked down the other 
side's transmitters for one 
reason or another. I dis-
covered one of the reasons 
one night on the North 
African desert. Every time 
that I made a transmission, 
a few 88mm shells dropped 
nearby. Pretty soon I got 
the connection and gave 
up the radio until we 
moved to a new location. 
Come to think of it, we 

must have had some kind 
of radio intelligence. One 
of the operators at Allied 
Force HQ in Algiers just 
could not get along with 
his fellow GIs, his officers, 
Army regulations, or  Al-
gerian wine, so they shipped 
him up front. Somehow, 
in the middle of the 
Algerian nowhere, he 
found a bottle of wine, 
which inspired him to 
retune his radio to an 
Algiers frequency which 
he'd remembered and send 
a personal message to his 
old CO, asking his forgive-
ness and a transfer back to 
AFHQ. Someone intercept-
ed him and he did get back 
to Algiers, but as a 
prisoner. The Army was 
stuffy about that sort of 
operating. 
All of the radio equip-

ment that I used during 
World War II was tunable; 
we had little crystal-con-
trolled operation except 
for some mobile FM stuff. 
By today's standards, 
signals were broad and not 
terribly stable. This meant 
that the CW note was not 
especially pleasant to hear, 
but if transmitter and 
receiver were reasonably 
close in frequency, solid 
copy was possible. 
The combination I used 

most was the SCR-193. This 
consisted of a BC-312 
receiver (still to be found 
at hamfests) and a BC-191A 
transmitter, plus asso-
ciated antenna tuner, 
dynamotor power supply, 
etc. The 312 was a superb 
receiver for its time. Its 
main drawbacks were a 
bad case of backlash in the 
gear-driven dial, an occa-
sional drifting local oscilla-
tor, and its weight — about 
200 pounds, it seemed, 
when you were trying to 
wrestle it into or out of its 
mounting. 
The 191A was another 

kind of beast. It was a basic 
"Master Oscillator-Power 
Amplifier" rig (MOPA), a 
circuit which had been 
popular with hams for 
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many years before. "Master 
Oscillator" was 1930s lingo 
for a vfo, preferably one 
with the instability built in. 
When you keyed it on CW, 
the oscillator gradually 
came up to frequency to 
make a dot or dash, then 
dropped right off, giving the 
Morse a very distinctive 
"yoop" sound. Amateurs 
who tried to put the 191 on 
the ham bands after the war 
quickly heard from the 
FCC. The PA had, as I men-
tioned, about 75 Watts in-
put. This often was loaded 
into a whip which physical-
ly or electrically had no 
reference to the operating 
frequency. We did the best 
that we could with the 
antenna tuner, which often 
worked. 
The SCR-193 could be 

mounted in a jeep, a truck, 
a tank, an aeroplane, or, 
with an ac version of the 
receiver, it could be fixed. 
That is why I saw so many 
of them. 

We "field radio opera-
tors" were not supposed to 
do much maintenance; 
changing tubes and lubri-
cating dynamotors were all 
that the regulations permit-

ted. When something went 
really wrong, we were sup-
posed to send the radio 
back to "second echelon," 
which had its own limita-
tions on what it was sup-
posed to do. No one paid 
much attention to all of 
this. If you thought that 
you could fix it and you 
had the time, you tried. We 
had the manuals which 
came with the equipment, 
but many of us used the 
Radio Amateur's Hand-
book as our basic refer-
ence. 

Photo C. This was the 1941 model of an ATV— All-Terrain Vehicle—complete with 
SCR-19.1 radio, .30- and 50-caliber machine guns, armor plating, and a canvas top to keep 
out the rain. . in the desert. 

To this day, I hate to use 
earphones, for a very funny 
reason. We had our half-
track at a forward observa-
tion post and I was operat-
ing from outside the track, 
using the phones and key 
on long extension cables. 
The phones prevented me 
from hearing the first mor-
tar shells come in, and by 
the time I tried to find 
shelter under the vehicle, it 
was too late. A few shell 
fragments caught me in the 
leg and elsewhere, and I 
was away from the radio 
for a few months. 

When the Army decided 
that they wanted me back 

at work, the North African 
campaign was over. I was 
put on a troopship to 
Naples, Italy. This short 
voyage produced one of 
the mysterious interludes 
in my Army career. About 
an hour after we left port, I 
was paged on the PA sys-
tem and told to report to 
the Army officer in charge. 
He asked if I were, indeed, 
a radio operator, and by 
this time, I felt qualified to 
say yes. He then took me to 
the ship's radio shack and 
sat me in front of a receiver, 
with orders to listen for 
signals, to copy anything I 
heard, and "don't touch the 
tuning!" 

I sat there for a whole 
week, except for meals and 
sleep, when I was relieved 
by another operator. And I 
never heard a thing. 

In Italy, I spent some 
time in a replacement 
depot while the Army lost 
my records and found 
them again. When my pa-
pers did show up, I dis-
covered that I'd been re-
classified "Field Radio 
Operator and BAR (Brown-
ing Automatic Rifle) Gun-
ner." I'd never seen a BAR, 

and to date I have never 
used one. But — if the 
need should arise — I am 
qualified. The Army says 
so. 
After rediscovering the 

fact of my existence, the 
officers in charge of my life 
put me on a truck and sent 
me north toward the ac-
tion. The truck stopped at 
the 120th Engineer Combat 
Battalion and a lieutenant 
with a clipboard called my 
name and serial number. I 
looked around at the bull-
dozers and other heavy 
equipment and said, "Sir, 
there must be some mis-
take. I'm a radio operator, 
not an engineer." He 
checked my name and 
number again. "Well, 
Jablin, you're an engineer 
now." 
On the way to Battalion 

HQ, I passed a jeep and 
saw an SCR-193 mounted in 
it. I was home again! 

Combat engineering had 
its own light moments. I 
was the operator of the jeep 
radio; we used the car for 
reconnaissance and other 
general errands. Mainly, we 
chased around Italy and 
(later) France, looking for 
blown bridges, mined 
roads, and other hazards to 
health—except for the four 
months that I sat in a hole 
on Anzio doing nothing. 

Actually, one never did 
"nothing" in the Army. Our 
S-2 (battalion intelligence 
officer) had an inordinate 
affection for explosives 
and believed that every 
soldier in an Engineer Divi-
sion should share that love. 
Therefore, he filled our idle 
Anzio days with classes in 
how to use TNT, dynamite, 
black powder, and all the 
rest — how to make booby-
traps and how to defuse 
them, and what a shaped 
charge is and how to blow 
a bridge with one. Life was 
one great Fourth of July. 
Then I discovered that 

mine detectors were con-
sidered radio equipment 
(they had batteries and 
tubes) and part of my job 
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Photo D. No matter what the locale, a Cl haircut was part 
of the Army uniform. The spots on the photo are from sand 
which got into the developing tank. Film was processed in 
a small tent at night. 

was to keep these gadgets 
working. If you've ever 
read the catalog descrip-
tion of a Heathkit metal 
locator, you know the 
general principle behind 
mine detectors. Later 
models, designed to locate 
non-metallic mines, worked 
like VHF grid-dip oscil-
lators. The men who swept 
roads and fields with these 
devices gave me frequent 
invitations to come along 
and watch them work, the 
philosophy being that it 
must be very interesting for 
me to see them use the 
equipment I'd worked on. 
It was interesting, but if I 
turned such invitations 
down, the response was 
likely to be: "Don't you 
think that you did a good 
job fixing this damn thing?" 
So, the radio communi-

cations was mixed with a 
good deal of military 
engineering. 
The other operators in 

the battalion did not share 

my preference for CW, and 
therefore we used phone 
most of the time. This led 
to some interesting voice 
communications (very 
much against Army rules) 
when we used slang or 
obscure references to 
avoid the trouble of en-
coding messages. 
The jeep was laid up one 

day and my company 
moved ahead, leaving it in 
a French barn — and me to 
keep an eye on it — until a 
repair part could be 
brought back. As evening 
fell, there was a knock on 
the door and a Frenchman 
stuck his head in. "Mon-
sieur," he said, "Des Alle-
mands sont arriv4s (The Ger-
mans have come)." Great! I 
was the only GI left in town. 
"How many?" I asked, con-
tinuing in French. "Nine," 
was the answer. 
The odds were nine to 

one, and no matter what 
the magazine stories said, I 
didn't believe that one 

Photo E. The SCR-193 was mounted behind the tront seat 
of this Command Car, and the whole rear compartment 
was the "radio shack." The rig got a good workout during 
maneuvers in the Carolinas during the summer of 1941. 

American (me) was a match 
for nine Germans. I got on 
the radio, and the heck 
with military procedure. 
Without any preliminaries, 
I began right after pressing 
the mike button: "Do you 
know who this is and where 
I am?" My buddy at Com-
pany HQ recognized my 
voice and remembered 
that I'd been left behind; 
he gave me an affirmative. 
"Some of Walter's cousins 
have dropped in for a base-
ball  game  up  the 
road ... want to join in?" I 
continued. Walter was one 
of the radio ops. He was of 
German extraction, and we 
used to kid him about the 
German Army being full of 
cousins of his. 
The other operator got 

the message. "I'll tell Un-
cle Bill and we'll be along," 
he said. "Over." Uncle Bill 
was Major Williams, the 
Exec Officer. Shortly after, 
a Cl truck drove up with 
several soldiers from HQ, 

along with Uncle Bill. Ac-
tually, no fight developed. 
The Germans were tired, 
cold, hungry, and very 
much in a mood to sur-
render. But I was glad that 
I'd had the radio. 
Uncle Bill came to my 

rescue another time, too. 
Our battalion was to put an 
assault pontoon bridge 
across a river under cover 
of darkness, and as soon as 
night fell, the trucks load-
ed with boats drove toward 
the shore. Motors shut off, 
they silently coasted the 
last mile or so down a hill. 
They were followed by my 
jeep, driven by a brand new 
reconnaissance officer 
fresh from the States. 
"Send HQ a message 

and tell them that we're 
here," he ordered me. 
Now, the dynamotor on 

the SCR-193 made a fearful 
racket when it was turning 
over, and when the trans-
mitter key was hit, the load 
made it whine like a siren. 
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FREE RF 
TESTER 
DESIGN 

You may be losing up to half the output 
from your vertical, omnidirectional 
antenna simply because of RF spillover. 
Well send you a design for a simple RF 
tester that can help you find out. We'll 
also send you details on the amazing 
AEA lsopole that virtually eliminates RF 
spillover and can help multiply your 
power in all directions on the horizon 
relative to an ideal half-wave dipole or 
other non-decoupled "gain" antennas. 

Get the Facts. 
Contact Advanced Electronic 
Applications, Inc., P.O. Box 2160, 
Lynnwood, WA 98036. 
Call 206/775-7373. v. 349 

AEABrings you the 
Breakthrough! 

FAST SCAN ATV 
WHY GET ON FAST SCAN ATV? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, etc, at a cost that is less than sloscan. 

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

• DX is about the same as 2 meter simplex - 15 to 100 miles. 
ALL IN ONE BOX 

TC-1 Transmitter/Converter .... 
Plug in camera, ant., mic, and TV 
and you are on the air. Contains 
AC supply, T/R sw, 4 Modules 
below   $ 399 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

PACKAGE SPECIAL all 
four modules $ 225 ppd 

TXA5  ATV  Exciter  contains 
video modulator and xtal on 434 
or 439.25 mHz.  All modules 
wired and tested  $ 84 ppd 

PA 5  10 Watt Linear matches 
exciter for good color and sound. 
This and all modules run on 
13.8 vdc   $ 79 PPd 
TVC-1B  Downconverter  tunes 
420 to 450 mHz.  Outputs TV 
ch 2 or 3.  Contains low noise 
MRF901 preamp.  $ 49.50 ppd 

FMA5  Audio  Subcarrier  adds 
standard  TV  sound  to  the 
picture   $ 25 ppd 

SEND FOR OUR CATALOG, WE HAVE IT ALL 
Modules for the builder, complete units for the operator, 
antennas, color cameras, repeaters, preamps, linears,video 
ider and clock, video monitors, computer interface, and 
more. 19 years in ATV. 
Credit card orders call (213) 447-4565.  Check, Money 
Order or Credit Card by mail. 

VISA  
M I ME  

P.C. ELECTRONICS,-57 
Maryann 
WB6Y,SS 

2522 PAXSON 
ARCADIA, CA 91006 

Tom 
W6ORG 

"Lieutenant," I said, 
"There's a whole woods 
full of Germans on the 
other side of that river and 
they don't know that we're 
here yet. If I use the radio, 
they'll know that some-
thing is going on. Besides, 
HQ knows that we are here 
— they sent us." 
"Soldier," he told me, 

"I'm ordering you to tell 
HQ that we have arrived on 
the scene." 
I stuck with it. "Lieuten-

ant, I'll walk back to HQ 
with the message, but I'm 
not touching the radio." At 
that point, construction 
began on the bridge and he 
had to supervise something 
or other. "We'll continue 
this later," he promised. 
When the bridge was 

completed (the Germans 
were awfully surprised), we 
drove back to Battalion HQ 
and I headed for my sleep-
ing bag. "Just wait a mo-
ment," the lieutenant told 
me. "We are going to see 

the Executive Officer." We 
entered the CP (Command 
Post) tent and he told Major 
Williams that he was going 
to prefer court-martial 
charges against me. "Hold 
on, son," said the Major. 
"Don't use that word so 
fast. Jablin, what hap-
pened?" 
I told him the story, 

including my offer to carry 
a message back on foot 
Uncle Bill thought for a 
while. 
"Lieutenant," he finally 

said, "you've just arrived 
here. A lot of us have 
managed to live through 
this thing for a long time, 
and I reckon that you want 
to survive, too. If you in-
tend to stay alive to get 
back home, you'd better 
listen to some of the men 
who have had the ex-
perience." 
The lieutenant and I 

became very good friends, 
and I occasionally let him 
use the radio himself.II 

ATTENTION MOBILE HAMS 

15 METER MOBILE TRANSCEIVER 
CW  USB 

NCG i5SB 

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE 

NOISE BLANKER —RF GAIN —CW SWITCH — 

SQUELCH —MIC GAIN —DIGITAL FREQUENCY 

DISPLAY —HULO POWER SWITCH -13.8 VDC 5A 

POSITIVE OR NEGATIVE GROUND. 

See your dealer for a demonstration. 

DEALER INQUIRY INVITED. 

Co. v• 318 

1275 N. GROVE ST. 
ANAHEIM, CALIF. 92806  (714) 630-4541 
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Call  1-203-667-0811 
ORDER YOURS TODAY! 

NE W EQUIPMENT SPECIALS 

ATLAS 
RX-110 Beer. 
MM-110 Mobile Met. 

ALLIANCE 
MU M- -

BIRD 
M ail 43 "On Sale" Call for Q tote 

CUSHCRAFr 
ATB-34 
A-3 
ATV-5 
ATV-4 
ATV-3 
32-19 
214B 
214FB 
617-6B 
A50-5 
A147-4 
A-147-11 
A-147-20T 
ARX-2 

DENTRON 
OfFt-20001. 
Clipperton L 
DTR-1200L 
GLA-1000B 
DTR-3KA - Call for Quote 
MT-3000A 
AT-3K 
AT-1K 
RT-3000 
W2-PEP 
Jr. Monitor 

$169.00 
27.00 

99.00 

229.00 
169.00 
89.00 
79.00 
39.00 
77.00 
59.00 
59.00 
169.00 
59.00 
23.00 
34.00 
58.00 
34.00 

1199.00 
639.00 
609.00 
359.00 

359.00 
239.00 
139.00 
274.00 
149.00 
74.00 

DRAKE  
TR7/DR7 Xcvr. List: $1549 - Call for Quote 

HYGA1N 

TH3 MK 3 
TH5 DX 
TH6DXX 
12AVQ 
14AVQ/WB 
18AVT/WB 

ICOM  
IC2A List: 5229.50 Call for Quote I 
IC2AT List: $249.50 " 
255A List: $389.00  " 
260A List: $489.00  " 
551 List: $449.00  " 
551D w/PS20 List: $849.00 " 
251A List: 5699.00  " 
IC720 List: $1298.00  " 

K ENWOOD 
120S, 180S, 520SE, TB -9000, TR-7800, 
TR2400 - Call for Quote 

BONN 
25Z-towers & Accessories 
20% to 25% Off 

ROBOT 
Model 400 
Model 800 

SWAN 
TT-I-YHA Tribander 
10-40V Vertical 

TEN TEC  
Omni A "B" Series 
252M 18 Amp P. S. 
262M 18 Amp P. S. W/Vox 
580 Delta 
515 Argonaut 

YAESU 
VT:71-3 Xcvr. 
FT-901DM 
FP-12 12 Amp P.S. 

649.00 
769.00 

HAMMARLUND  
170 ficvr. wiSpkr. 

HEATHKIT 
SB-110 6 Meter Xcvr. w/HP-238 
P.S. 
HA-202A 2 Meter Amp. 
Apache TX-1 Xmtr. 

ICOM  .• 
trall 2 Meter Xcvr. 
IC-3 P. A. DC Supply 
IC-245/SSB 2 Meter Xcvr. 

159.00 
89.00 KENWOOD 

TS-600 6 Meter Xcvr. 

719.00 
119.00 
129.00 
799.00 
399.00 

549.00 
1239.00 

/Spkr.  109.00 
YR-901 CW, RTTY, Decoder  549.00 
FV-901DM Synth. VFO  319.00 
FTV -901R Transverter  349.00 
FT-207R List: 5399.00 Call for Quote 
FT-1012D List: $942.00  " 
FT-107 List: $1045.00 
Fr-707 List: $810.00 

USED EQUIPMENT 

ALLIED 
KISTTIcvr. w/P.S. & Spkr.  $399.00 

COLLINS 
R390A .5 to 32 MC W/Case 
75S-3B Revr. 
KV/M-2 (Round) w/516F-2 P.S. 
1CWM-2 (Round) 

139.00  DRAKE 
189.00  1- 4-1-Xnitr. w/AC-4 P.S. 
219.00  T-4XI3 Xmtr. w/AC-4 P.S. 
269.00  TR-4 Xcvr. w/AC-4 P.S. 
35 .00  TR-3 Xcvr. w/AC-3 P.S. & MS-4 
58.00  Spkr. 
87.00  R-4A Revr. 

475. 00 
649.00 
1099.00 
949.00 

418.00 
458.00 
478.00 

379 00 
279.00 

DENTRON 
HF-200A Xcvr. w/HF-ACS P.S. & 
Spkr.,Mike  499.00 
MLA-2500 2 K. W. Amp 10-160 
Meters  639.00 

HALLICRAFTERS 
SX -111 R m.. 
FPM-300 Xcvr. 

KENI WOOD 
WE TAKE PHONE ORDERS OR SHIP C.O.D. 

Call 
or Write 
for your 

super quote 
today! 

1 
master charge 

VISA 

WE EXPORT 

(Sub-Dealers 

wanted In 

foreign countries) 

129.00 
329.00 

NATIONAL 
NCX-5 Xcvr. w/P.S. & Spkr. 
NCX-3 Xcvr. w/P.S. & Spkr. 

SPECTRONIX 
DD-1 Digital Display 

STANDARD  
C-146A 2 Meter H. T. W/TTP, 
Nicads, Case, Charger 
C-146-A 2 Meter HT W/Nicads, 
Case, Charger 

SWAN 
600 T1 Rcvr, 
250 6 Meter Xcvr. w/117XC 
P. S. & 
500CX Xcvr. w/117XC P.S. & 
Spkr. 
VX-2 Vox Unit 
117C AC Power Supply 
14C DC Module 

TEMPO 
169.00  Tempo One Xcvr. w/P.S. & 

Spkr. 

329.00 
49.00 
99.00 

TEN TEC  
Triton II Xcvr. w/CW Filter 
Triton IV Xcvr. w/CW Filter 
Omni D Xcvr. 
Century 21 CW Xevr. 

389.00 

399.00 
499.00 
699.00 
249.00 

475.00  YAESU 
39.00  FT-301SD Xcvr. w/200 Watt Unit 
359.00  CW Filter  629.00 

FT-901DE "Demo" w/ FM Option 
installed - full warranty  999.00 

499.00  FTdx-560 Xcvr.  449.00 
FT-620B 6 Meter Xcvr.  309.00 
FT-7 Xcvr.  349.00 

339.00  FT-101EX Xcvr. w/CW Filter, 
249.00  Fan, processor  549.00 

FTV-650B, 6 Meter Xvtr. w/ 
lunar pre-amp  219.00 

029.00 

179.00  ANTENNA PACKAGES 
Cushcraft ATB-34 Tirbander w/ 

129.00  Alliance HD73 Rotor 
Cushcraft A-3 Tribander w/HD-
73 Rotor (Alliance) 

339.00  Hygain TH3 Jr. Tribander w/ 
Alliance HD-73 Rotor 

289.00  Hygain TH3MK3 Tribander w/ 
Alliance HD-73 Rotor 
Hygain TH5DX Tribander w 
Alliance HD-73 Rotor 

479.00 
39.00 
59.00 
19.00 

339.00 

259.00 

229.00 

279.00 

309 .00 

We Sell and 
New and 

Aida 
Alliance 

Ameco 
ARRL 
Atlas 
Bencher 
Bird 
B & W 
Callbook 
CDE 
CES 
Covercratt 
Cushcralt 
Dentron 
Drake 

Service the Following 
Used Equipment: 

051 
ETO Alpha 
Ham Key 

Hustler 
Hy Gain 
ICOM 
JW Miller 
KDK 
KLM 
Larsen 
MFJ 
MicrolOg 

Mosley 
Murch 
PIPO 
Robot 
Rohn 
Saxton Wire 

Shure 
SST Electronics 
Swan 
Telex 

Ten Tec 
TET Antennas 
Trac 
Unadilla 
VHF Engineering 
Vibroplex 

Wilson 
Wilson Commercial 

Yaesu 

HOMAS 
COMMUNICATIONS 

95 Kitts Lane, Newington, Conn. 06111 
"Near ARRL Headquarters" 

Call: 203-667-0811 
OPEN MON FRI 105 30•Sat 10 a 

EASY DIRECTIONS: Rt. 15 South - 2 blocks past McDonald's (Berlin Turnpike) 

SUB-DEALER INQUIRIES INVITED! (Send letterhead for complete package) 
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FEDERAL FREQUENCY 
DIRECTORY 
1 - 420 MHz Inclusive 

OVER 100,000 FREQUENCY ALLOCATIONS 

FROM OFFICI AL U.S. GOV'T RECORDS. 

UNCLASSIFIED UNDER THE FREEDOM 

OF INFORMATION ACT 

AIR FORCE 

AR MY 

NAVY 

COAST GUAR D 

JUSTICE 

TREASURY 

NASA 

FCC 

STATE DEPT. 

FAA 

INTERIOR 

AGRICULTURE 

ALL LISTINGS ARRANGED BY 

FREQUENCY, AGENCY AND LOCATION 

A BIBLE FOR SHORT WAVE BUFFS 

AND SCANNER LISTENERS 

Order Now.. 

Only.. $14.95 
Postage Paid within continental U.S. 

Add $2.00 if mailed overseas. 
All payments must equal U.S. Exchange. 

v• 352  Grove Enterprises, Inc. 

Route 1, Box 156 K 
Brasstown, NC 28902 

Dealer Inquiries Invited 

New Improved Adhesive 
Mount for the 2 Meter 
Avanti Mobile Antenna. 
Mounts on glass — 

no holes! 
• Receives and transmits 
through glass. 

• Superior performance 
equivalent to 5/8 wave. 

• Superior radiation full 
Omni-Directional. 

ANGLE 
ADJUSTMENT 

CAPACITY 
COUPLING 
BOX 

It's easy to install  No holes to drill, no 
magnet to scratch the paint, no clamps. 
Uses an especially developed silicone 
adhesive that secures antenna to window. 
The capacity coupling box is simply attached 
with a special adhesive tape to inside of 
window. Worried about crimping or 
corroding coaxial cables? It's all inside and 
out of sight. 

See us at the Models also available  1980 01281 
Pacific Convention 

for 220 MHz and 450 MHz.  &HIM Clara. Celli 
.Si',r A 1,1,111 , other ne ,  W O  AUG 2901,31st 
base antennas tainte for new catalog today 
Sport 50C h r han dl mq an d p ncraqn 

ANII MAV antennas 
_  

Avanti Research and Development, Inc. 
340 Stewart Ave., Addison, IL 60101 (312) 628-9350 
In Canada: Lenbrook Ind., Scarborough, Ontario MIH IH5 

INTIMIDATED BY 
MORSE CODE? 

S99•95  
INTRODUCTORY PRICE 

THE NEW AEA 
MODEL MT-1 
COMPUTERIZED 
MORSE TRAINER 
MAKES MORSE 
CODE EASY AND 
FUN TO LEARN. 

• Automatic Speed Increase, User May Program: Starting 
Speed, Ending Speed, Practice Duration; 5 Letter code Groups 
or Random Space: Common or All Characters. 

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact 
Requirements). 

• 24,000 Character Answer Book Available ($2.00) For 10 
Starting Positions. 

• Random Mode For Practice (No Answers). 
KT-1 Computerized Keyer With All Features of Above Trainer is 

Also Available in Same Package For $129.95. 

Advanced Electronic Applications, Inc., P.O. Box 
2160, Lynnwood, WA 98036 Call 206/775-7373. AEA 350  Brings you the Breakthrough! 

MODEL T R7 0 A 

ATV RECEIVING CONVERTER, 420-450 MHz 

• TUNABLE-vernier tuned, 420 to 450 MHz 
• HIGH PERFOR MANCE-low noise RF preamp., 
mosfet mixer, mosfet IF ampiCh2 or 3 out] 

• SELF-CONTAINED-including power supply 
• 1 YEAR WARRANTY 

• PRICE: $ 88. " [includes shipping. Add $1.15 for 
COD shipment I 

To order, or receive tintailed information, 
write us or call us at 1-812-336-4775 

A PT R O N 
L A B O R AT O RIE S  ,,8 
PO BOX 323, BLOOMINGTON, INDIANA, 47402 
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New MFJ 3 & 1.5 KW Versa Tuners 
Run up to 3 KW or 1.5 KW PEP and match everything from 1.8 thru 

30 MHz: coax, balanced line, random wire. Built-in balun. 
3 K W VERSA TUNER IV's  1.5 K W VERSA TUNER Ill's 

qr..% 
11101111•11141111 

WM, .21•IX IO NS •  • 

—7_ ,-„,„,..„  i. 
-..-  NEW MFJ MFJ KW VERSA TUNERS HAVE THESE FEATURES IN COMMON 

These 6 new MFJ KW Versa Tuners let you run up to 3 KW or 1.5 KW  Flip down stand tilts tuner tor easy viewing. 
PEP (depending on the model) and match any feedline continuously from  Efficient, encapsulated 4:1 ferrite balun. 250 pi, 6000 volt capacitors. 
1.8 to 30 MHz: coax, balanced line or random wire. Gives maximum  18 position dual inductor, 17 amp, 3000 V ceramic rotary switch (3 KW 
power transfer. Harmonic attenuation reduces TVI, out of band emissions.  version). 12 position inductor, ceramic rotary switch (1.5 KW version). 
All metal, low profile cabinet gives RFI protection, rigid construction.  2% meters. S0,239 coax connectors, ceramic feedthru for random wire 

sleek styling. Black. Rich anodized aluminum front panel. 5x14x14 inches  and balanced line. One year limited warranty. Made in U.S.A. 

3 KW VERSA TUNER IV's 

MFJ-984 3 KW VERSA TUNER IV 

299" 
EXCLUSIVE RF AMMETER  
insures maximum power to antenna at 
minimum SWR. Built-in dummy load. 

This is MFJ's best 3 KW Versa Tuner IV. The MFJ-984 Deluxe 3 KW 
Versa Tuner IV gives you a combination of quality, performance, and 
features that others can't touch at this price. 
An exclusive 10 amp RF ammeter insures maximum power to antenna 

at minimum SWR A separate meter gives SWR, forward, reflected power 
in 2 ranges (2000 and 200 watts). 
Versatile antenna switch lets you select 2 coax lines thru tuner and 1 

thru or direct, or random wire, balanced line or dummy load. 
A 200 watt 50 ohm dummy load lets you tune your exciter off air for 

peak performance. Efficient, encapsulated 4:1 ferrite balun 

MFJ-981 3 KW VERSA TUNER IV $ 1 9 95  aAncdcurreaftieecmteedteprogwieversinS2 ranges: nfgoerws. 2ard000  

and 200 watts. 4:1 ferrite balun. 
The MFJ-981 3 KW Versa Tuner IV is one of MFJ's most popular Versa 

Tuners. An accurate meter gives you SWR, forward and reflected power 
in 2 ranges . 2000 and 200 watts. Encapsulated 4:1 ferrite balun 

MFJ-982 3 KW VERSA TUNER IV 

199 
Antenna switch lets you select 1 coax 
thru tuner and 2 coax thru tuner or 
direct, or random wire and balanced line. 

The MFJ-982 3 KW Versa Tuner IV gives you a versatile 7 position an 
tenna switch that lets you select 1 coax thru tuner and 2 coax thru tuner 
or direct, or random wire and balanced line. Encapsulated 4:1 balun. 
If you already have a SWR/wattmeter, the MFJ-982 is for you. 

MFJ-980 3 KW VERSA TUNER IV 
$169 95 Heavy dutyfor 

la b balanced 
4:1 ferrite 

balun  

The MFJ-980 is MFJ's lowest pnced 3 KW Versa Tuner IV but has the 
same matching capabilities as the other 3 KW Versa Tuner IV's. 
Features an efficient, encapsulated 4:1 ferrite balun for balanced lines. 

1.5 KW VERSA TUNER Ill's 

MFJ-962 1.5 KW VERSA TUNER III 
SWR, dual range forward and reflected 

$  7 9 9. power meter, 6 position antenna 
switch, encapsulated 4:1 ferrite balun. 

The MFJ-962 1.5 KW Versa Tuner III is an exceptional value. 
An accurate meter gives SWR. forward and reflected power in 2 ranges 

(2000 and 200 watts). 
A versatile six position antenna switch lets you select 2 coax lines thru 

tuner or direct, or random wire and balanced line. Encapsulated 4:1 balun. 
Black front panel has reverse lettering. 

-61 MFJ-961 1.5 KW Versa Tuner III $ 1 59 05 s6epleocstit 2ioncu aanxtehnnneas sthwriutc thunleetr o s you 
or  

or random wire and balanced line. 

The MFJ-961 1.5 KW Versa Tuner III gives you a versatile six position 
antenna switch It lets you select 2 coax lines thru tuner or direct, or 
random wire and balanced line Encapsulated 4:1 ferrite balun. 
If you already have a SWR/wattmeter, the MFJ-961 is for you. 
Black front panel has reverse lettering. 

FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-647-1800 
Why not visit your dealer today? Compare these 3 KW and 1.5 KW Versa Tuners to other tuners. You'll be convinced that its value, 
quality and features make it a truly outstanding value. If no dealer is available, order direct from MFJ and try it. If not delighted, 

return it within 30 days for a prompt refund (less shipping). Charge VISA, MC. Or mail check, money order plus $10 shipping/handling. 

For technical Infor mation, order/repalr status, In Mississippi, outside continental USA, call 601-323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On r 
MFJ ENTERPRISES, INC. P. 0. BOX 494 MISSISSIPPI STATE, M- SISSIPPI 39762 

nu is, Ows. 
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Completely Free 
Standing Towers 

rcie 
PAT. NO. 

40' MODEL 
Model 40 (extends 
from 21' to 40') 

List $259.10 

Breakowar Model 
40 (extends from 

23' to 40' with 

breakover  at 

ground level) 

List $440.62 

4,151,534 

55' MODEL  
Model 55 (extends 
from 21' to 55') 

List $473.97 

Brimakowor Modal 
55 (extends from 
23' to 55' with 

breakover  at 

n• il ground level) 

List $661.75 

All steel constructed. 

Concrete  sleeve  available  for  all 
models. 

v. 72 

TELE-TOW'R MFG. CO., INC. 
P.O. Box 3412 • Enid, OK 73701 

405-233-4412 

CRYSTms 

JAN 
CRYSTALS 
KEEP 
YOU ON 
THE AIR 
• CB 
• CB standard 

. • 2 meter scanners   

I
• GA emnaet reaul r Bands 

•Communication 
• Industry 
• Marine VHF 
• Micro processor 
crystals 

Send 10< for our latest catalog 
Write or phone for more details 

Jan Crystals  v• 39 
2400 Crystal Drive 
Ft. Myers, Florida 33907 
all phones (813) 936-2397 

=RP 
easy to charge 

NOW - THE NEW 

AMCODER 

IT'S EVEN BETTER!!! 
4" x 23/s" x 6" 
• Still only 40hz wide Single signal - no ORM/ORN 
reception Immune to impulse (ignition) noise 

• Still tape quality audio with TTL compatable signal 
for computer interface applications  No noise 
appears in the AMCODER output 

• NOT A FILTER' Its CW regeneration 
• NOW - dig into the noise for the weak ones without 
front end overload with our new AGC module No 
locking on noise 

• No mods to your gear Just plug into phone lack 
Speaker or phone outputs with bypass swtiching 
when not in use No external power required 

• 2608 dynamic range (5 to 6S unit fade margin) with 
AGC module when properly adjusted 

• Constant level input to the AMCODER regardless 
of receiver audio level with either S-1 or 30 over 9 
signals (Works on phone signal levels too) with 
the AGC module 

• Still reduced operator fatigue. variable frequency 
acquisition. 400-1400hz and variable frequency 
output tone (and smoother) 

• Still variable output level for station speaker or 
head phones 
Complete klt (Loss AGC option) 

(Cabinet Included)  $79.95 
AGC Module (only FWT)for 

older AMCODERS  29.95 
AGC Module (Only FWT) for 

new AMCODERS  2995 
New AMCODER Factory wired & looted  94.95 
With AGC Module Installrid  119.95 
Foreign - Add $20.00 - ail In U.S. Funds. 
Ship your old AMCODER to AMC for updating and 
installation of AGC module - we pay for return 
shipping  32.50 

VISA & Mastercharge Accepted 
Maryland residents - add 5% Sales Tax 

Write for brochure or check reader info card 
AMC ENGINEERING 

P.O. Box 427 
Jessup, Md. 20794 

Phone: 301-799-7741 

6 

Directional 
RF Wattmeter 
Dielectric wattmeters are your 
best choice for making accurate 
RF measurements. These rugged, 
dependable wattmeters can 
discriminate between forward 
and reflected power in all types of 
50 ohm coaxial transmission lines 
and RG type cables. 

In addition, they: 

• Measure from 100mW to 5kW 

• Have ± 5% full scale accuracy 
• Measure from 2MHz to 1GHz 

• Have an easy-to-read 41/2 " 
mirrored meter scale 

• Feature a taut-band meter 
movement for longer life 
• RF Elements available for all 
measurements 

The 1000-A from Dielectric 
—you can't buy an easier reading, 
more accurate RF wattmeter. 

A complete line of RF loads are 
also available 

GS 

DIELECTRI C 

RAYMOND, MAINE 04071 
TEL. 207/655-4555 • 800/341-9678 
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Tomorrow's Technology Here Today! 

THE YAESU 
FT-207R 

The "horse-and-buggy- days of crystal-controlled 
handies are gone! Yaesu's engineers have har-
nessed the power of the microprocessor, bringing 
you 800 channels, digital display, memory, and 
scanning from a hand-held package. Only with 
Yaesu can you get these big performance fea-
tures in such a compact package. 

BNC Antenna Connector 

Squelch Control and 
Tone Squelch On/Off 

Audio Gain Control 

Condensor Mike 

4-Digit LED Readout 

Priority Channel 

Keyboard Entry 

Keyboard Lock 

SPECIFICATIONS: 

GENERAL 

Frequency coverage: 144-148 MHz 
Number of channels: 800 
Emission type: F3 
Batteries: NiCd battery pack 
Voltage requirement: 10.8 VDC 
109,0, maximum 

Current consumption: 
Receive: 35 mA squelched (150 
mA unsquelched with maximum 
audio) 
Transmit: 800 mA (full power) 

Case dimensions: 68 x 181 x 54 mm 
0-1WD) 
Weight (with batteries): 680 grams 

• 4 bit CPU chip for frequency control. 
• Keyboard entry of all frequencies 
• Digital frequency display. 
• 800 channels across 144-148 MHz. 
• Up/Down manual scan, or auto scan for busy/clear channels. 

10 kHz scanning steps. 
• Five channels of memory 
• Priority channel with search-back feature. 
• Keyboard lock to prevent accidental frequency change. 
• Memory backup 
• ' 600 kHz or odd repeater splits. 
• Display ON/OFF switch for battery conservation. 
• Equipped with rubber flex antenna, wallmount battery charger. 

earphone. shoulder strap, and belt clip. 
• Switchable RF output 2.5 watts (minimum) or 200 mW 
• Earphone for private listening 
• 2 Tone (Touchtone') Input from Keyboard 
• Highly reliable LED frequency display (works in cold temperatures 

and does not fade with age) 

Clear/Busy Auto Scan Selector 

Earphone Jack 

Repeater/Simplex Offset Switch 

Hi-Low Power Switch 
RECEIVER  (Bottom of Case) 

Circuit  type:  Double  conversion 
superherterodyne 
intermediate frequencies. 
1st IF =10.7 MHz 
2nd IF = 455 kHz 
Sensitivity: 0.32 uV for 20 dB quieting 
Selectivity: t 7.5 kHz at 60 dB down 
Audio Output: 200 mW at 10% THD 

Price And Specifications Subject To 

Change Without Notice Or Obligation 

Remote Speaker/Mike Input 

Channel Busy Lamp 

Transmit Indicator 

Display On/Off 

5 kHz Up 

TRANSMITTER 

Power Output: 2.5 watts minimum /200mW 

Deviation:  5 kHz 
Spurious radiation:  60 dB or better 
Microphone: Condenser type 

(2000 ohms) 

OPTIONS 
LC-C7 Leather Carrying Case 
YM-24 Remote Speaker/Microphone 
Tone Squelch Unit 
NB-P9 Battery Pack 
NC-2 Quick Charger 

The radio. 
\ 4 / 

1. )u 

180 

YAESU ELECTRONICS CORP., 6851 Waithall Way, Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati3OH 45246 



Rodger Skinner K4BKK/VP1RS 

4117 Van Buren Street 

Hollywood FL 33021 

Busman's Holiday 
combine hamming with pleasure 

on your next vacation 

The thrill of being on 
the other end of a pile-

up from an exotic spot is 
the dream of any ham who 

has ever tasted DX. While 
most just dream about it, 
we did it! 
"We" means myself and 

Photo A. A sample of the excellent wood carvings of Belize. 
The dark, mahogany-like wood carvings made wonderful 
souvenirs for the DXpedition crew. Here, Rodger K4BKK1 
VP1 R.S poses beside the "Goliath" being carved. 

a few local ham friends. 
Probably the hardest part is 
convincing the XYL to let 
you go. We found the best 
way to achieve this is to let 
her visit her mother, since 
she would not enjoy the 
hour after hour "on-the-
air" routine of a DXpedi-
tion. 

Our first spot was chosen 
when, during a contact on 
20 meters one evening, Nor-
man VP1KT in Belize sug-
gested that we visit him. He 
coordinated all the license 
paperwork and before you 
knew it, I was VP1RS. Loren 
W4YU became VP1DX, his 
son, Mike WB6SJD, be-
came VP1 MM, and Fry 
K4HEM became VP1EF. 
Norman even arranged, 
through the hotel assistant 
manager, for us to be able 
to erect two antennas on 
the roof of the Fort George 
Hotel in Belize City. 

From the moment we ar-
rived, finding Norman at 
the foot of the steps com-
ing off the plane, to the 
frantic climbing about on 

the roof erecting the anten-
nas, to the nonstop beer 
drinking (we were afraid to 
drink the water), to the 
hour after hour of endless 
pileups (total: 2500 con-
tacts, SSB and CW), to the 
local sightseeing and buy-
ing Zaracote wood carv-
ings, to the fright of almost 
missing our plane back, it 
was four solid days of ex-
citement, and anyone who 
heard us on the air could 
tell we were having the 
times of our lives. We 
called ourselves the Tun-
nel Radio DX Club (after 
my business) and our QSL 
manager (Phil WB4INC) 
was still getting cards over 
a year later. That was July, 
1978, and we thought we 
had worn out the excite-
ment of DX. 

That was until the spring 
of 1979, when Ery and I de-
cided to do it again. Loren 
and Mike, having other 
commitments, were sorry 
they couldn't make it 
again. We started search-
ing the globe for some ex-

96  73 Magazine • August, 1980 



otic spot ... maybe an 
island? We chose Sint 
Maarten since it counted 
as a separate country from 
the rest of the Netherlands 
Antilles. An over-the-air 
contact with PRAAX got 
his cooperation in aiding 
with the license paper-
work. As it turned out, our 
applications went to Cur-
acao, the capital, then 
were sent to Sint Maarten 
for the signature of the 
Governor there, and then 
went back to Curacao for 
the signature of the Gover-
nor there. This process nor-
mally can take as long as 
six months, but with the 
help of John PJ2AAX and 
Fred PJ2FR, we got the 
final signature on the 
morning we were to depart 
for the island. 

Since local calls are not 
issued to visitors anymore, 
I became K4BKK/1317 and 
Ery was K4HEM/PJ7. We 
were quite shocked that 
upon arrival at the hotel 
where we had made reser-
vations, nobody was there! 
Sitting on our suitcases in 
the sand, with the mos-
quitoes biting, we came 
close to panic. Fortunately, 
we found a guest in one 
cottage who drove us 
down the road to a most 
beautiful resort, the Cara-
vanserai. We settled into a 
studio apartment com-
plete with kitchen. (Now, 
this is the way to operate!) 
Soon after checking in, we 
sought out the assistant 

manager and explained our 
situation. He, being an 
understanding chap, gave 
us permission to string two 
trap dipoles between the 
palm trees out back. It was 
after midnight when we 
tacked up one dipole six 
feet off the ground only to 
find that only a few sta-
tions could hear us that 
evening. Being tired from 
traveling, we hit the sack 
with the idea of getting up 
early to erect the antennas. 
6:00 am found Ery trying 

to cast a line with his 
fishing rod over the top of 
a palm tree. Three casts, 
and three times caught 

I  KLIBK OP:17 
K 1-114Etiii r 

high up in the tree. I finally 
tied the line around a rock, 
hurled it over that and two 
other palms, and the anten-
nas were up. 
Both antennas per-

formed fine—one was 
donated by Bassett Anten-
nas and the other by Bing 
W41 B. Like kids in a candy 
store, the next few days 
were filled with hour after 
hour of pileups. A contest 
that hit that weekend stole 
some of our fire, since we 
kept getting covered up by 
contesters. 
That, and those few 

times when the bands were 
lousy, gave us time to sight-

Photo B. Tunnel Radio DX Club DXpedition to Sint Maarten Island (P17), July 11-15, 1979. 
Left to right: Rodger K4BKK/P17, Ery K4HEM/PI7, and Dee VP2EEK, who dropped by for a 
visit to the operation. 

see. We visited Phillips-
burg, the capital of Dutch 
Sint Maarten, and found 
some real bargains in the 
duty-free shops. The binoc-
ulars I purchased came in 
handy during a visit to a 
nude beach on the French 
side of the island (FS7-
land). 
Between the pileups, the 

immaculate beaches, the 
nightlife at the casinos, 
and the friendliness of the 
locals, it was another vaca-
tion/DXpedition we'll re-
member for a lifetime. As 
for 1980, who knows where 
you'll find us? Keep listen-
ing!IN 

10% DISCOUNT 
Off List 

AUTHORIZED 

Rad* Illiaell D E ALE R A301 

COMPUTER SPECIALISTS 

Popular 16K Level II System with Keypad  $ 700.00 

26-1145 RS-232 Board  84.00 
26-1140 "0.• K Interface  254.00 

28-1180 Mini Disk  424.00 

26-1171 Telephone Modern  169.00 
Fast 100 CPS Centronics 730 Printer  675.00 

Highly Reliable Lobo 51/4 " Drives  375.00 
Versatile Lobo Interface. 8" Drives and IMI Hard Drives  Call For Prices 

64K 1 Drive $3499 00 

No Taxes on Out 01 State Shipments 

Immediate Shipment From Stock. 

MICRO MANAGEMENT SYSTEMS, INC. 

DOWNTOWN PLAZA SHOPPING CENTER 

115 C SECOND AVE S.W 

CAIRO. GEORGIA 31728 *912-377.7120 

313 

1111111111111111111111111 M 

15% DISCOUNT 
Off List 
4K Level II $527.00 

Full Factory Warranty on All Items Sold. 

VISA. Master Charge and COD's, Add 3% 
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Padio ?toad 'la, 
ENTRAL NE W YORK'S FASTEST GRO WING HA M DEALER 

Featuring Yaesu, loom, Drake, Ten-Tec, Swan, DenTron, Kenwood, KDK, MFJ, Microwave Module, Tempo, 
Astron, KLM, Hy-Gain, Mosley, Larsen, Cushcraft, Hustler, Mini Products, Bird, DSI. Mirage, Vibroplex, Bench-
er, Info-Tech, Universal Towers, Callbook, ARRL, Astatic, Shure. We service everything we sell! Write or call 
for quote. You Won't be Disappointed. 

We are lust a few minutes off the NYS Thruway (1-90) Exit 32 
ONEIDA COUNTY AIRPORT TERMINAL BUILDING 

Warren  ORISKANY, NEW YORK 13424  Bob 
K 2IXN  WA2MSH 

Call Toll Free: 1-800-448-7914  New York State Residents Call: 315-337-2622 or 315-337-0203 

Microcraft's New RTTY READER 

k/11  /if AO ,' 

-"PT TV"-

Mieranair 

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

RTTY RE ADER KIT, model RR K   $189.95 
RTTY READER wired and tested, model RRF   $269.95 

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. 

,.•••• 50 
•  Corpor ation  Telephone: (414) 241-8144 

Post Office Box 513G, Thiensville, Wisconsin 53092 

Decodes RTTY  signals directly fro m your re-
ceiver's loudspeaker. • Ideal for SWLs, novices & 
seasoned amateurs. • Completely solid state and 
self-contained. Co mpact size fits al most anywhere. 

0  •  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 WP M 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 

'WC 

NE W MFJ VERSALOAD 

MFJ KW DUMMY LOAD 
Lets you tune up fast into 50 ohm resistive load. Extend 
life of finals. Reduce ORM. Includes transformer oil. 1 KW 
CW, 2 KW PEP for 10 minutes. Low VSWR to 400 MHZ. 

III , III, ; 

Includes high quality 

transfor mer oil. 
Low VSWR to 400 MHZ. 
1 KW CW, 2 KW PEP. 

'2995 
New MFJ-250 VERSALOAD kilowatt dummy 

load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air ORM. 
Run 1 KW CW or 2 KW PEP for 10 minutes, 

1/2 KW CW or 1 KW PEP for 20 minutes. Con-
tinuous duty with 200 watts CW or 400 watts 
PEP Complete with derating curve. 
Ouality 50 ohm non-inductive resistor. 
Oil cooled. Includes high quality, industrial grade 

transformer oil (contains NO PCB). 
Low VSWR to 400 MHZ: Under 1.2:1, 0-30 

MHZ. 1.51, 30-300 MHZ. 2:1, 300-400 MHZ. 
Ideal for testing HF and VHF transmitters. 
SO-239 coax connector. Vented for safety. Re-

movable vent cap. Has carrying handle. 7-1/2 
ches high, 6-5/8 inches diameter. 

Order from MFJ and try It — no obligation. If 
not delighted, return it within 30 days for refund 
(less shipping). One year unconditional  guarantee. 
Order today. Call toll free 800-647-1800. Charge 

VISA, MC or mail check, money order for $29.95 
plus $4.00 shipping for MFJ-250. 
Don't wait, tune up fast and save those finals 

and reduce on the-air ORM, order today. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside 
continental USA and in Mississippi 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS ;39762 

Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $179.95 

• 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  ,89 
CONSOLES 
P.O. Box 5103 Tacoma, WA 98405 
(206) 572-8570 9 a.m.-5 p.m. 
(206) 759-1611 Evenings 

TWO REALLY 
GREAT ANTENNAS 
THE JOYSTICK VFA(v.u.duie He(' Ante, Ind, ,taillIS nil 
beaten scoring over commercial andior conventional 
antennae 

• Simple rapid erection • Not only 6-band but CONTINUOUS 
0 5 - 30Mhz.. incl. BC & MAF1S • Omnidirectional 'Substan-
tially Harmonic FREE • 1.000.000 miles per watt. world 
record' • Poor OTH's enhanced CLIFF DWELLERS DREAM 
ANTENNA! •OUOTE from RADIO ZS ISouth Africa) 'A 
remarkable antenna with great possibilities. Its physical size 
makes confined space operation a practical proposition . 

SYSTEM 'A' $110.00 
150 W.P.E.P. 8/or Receiving only 

SYSTEM  $130.00 
500 W.P.E.P. 8lor Improved 

0 Factor Receive 

UP-DATE FOR THE EIGHTIES 
NEW JOYMASTER 

You get all the JOYSTICK VFA top-notch capability plus 
the JOYMASTER BONUS of EARTH INDEPENDENCE. This 
new system gives you TUNED ARTIFICIAL EARTH radials on 
ham bands 80 thru 10 Now snap your fingers at 99  of 
0TH problems! 

SYSTEM ‘JM1' $147.00 
150 W.P.E.P 8/or Receiving only 

SYSTEM ‘JM2' $162.00 
500 W.P.E.P. 8/or improved 

0 Factor Receive 

JOYSTICK VFA OWNERS, update your system to 
.1011.1M2 for $86.00 and $1101.00, respectively. Rush Master. 
charge/Visa no or check or request FREE literature All goads 
assemble easily from the pack - then you have your REALLY 
COMPACT ANTENNA SYSTEM Matching ATU s Air mail 
cost Ind 

PARTRIDGE ELECTRONICS LTD 
8, Partridge House. 

G3CED Broadstairs. Kent, England. G3VFA 
Tel: 011 44 0843 62535 
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PRB 1 DIGITAL LOGIC PROBE 
Compatible with DTL,7TL CMOS, MOB and Microprocessors usinf a 4 to 159 power supply Thresholds automatically 

programmed. Automatic resetting memory No adjustment reqiiired Visual indication of logic levels, using LED's to 
show high, low, bad level or open circuit logic and pulses High lv sophisticated, shirt. pocket, portable( protective tip 

cap and removable coil cord). 
Automatic threshold resetting • DE to > 50 MHZ 

Compatible with all logic families 4 15 VDC • 10Nsoc. pulse response 

Supply 0 V.P to ± 70 VDC • 120 K II impedance 

No switches/no calibration • Automatic pulse stretching to BO Msec. 

Open circuit detection • Autortatic resetting memory 

Range extended to 15-25 VDC wilh optional PA- I adapter 

PLS I LOGIC PULSER 
The PLS-1 logic pu leer will superimpose a dynamic pulse train( 20 pps) or a single pulse onto the circuit node under 
test. There is no need to unsolder pins or cut prin tad circuit traces even when these nodes are being clamped by digital 

outputs. 
PLS-1 is a multi-mode, high current pulse generator packaged in a hand-held sh irt. pocket portable instrument. It can 
source or sink sufficient current to force saturated output transistors in digital circuits into the opposite logic state. 

Signal injection is by means of a pushbutton switch near the probe tip. When the button is depressed, a single 
high-going or low going pulse of 2iA sec wide is delivered to the circuit node under test Pulse polarity is automatic. 
high nodes are pulsed low and low nodes are pu Ised high Hol di ng the button down delivers a series of pulses of 20 pps 

to the circuit, under test. 
High input impedance( off state) I meg ohm • Mult mode single pulses or pulse trains 

Low output impedance(active state) 2 ohms • Auto-natic polarity sensing 

Output pulse width 2 tisec nominal • Automatic current limiting, 7 amps nominal 

Input over voltage protection  50 volts • Automatically programmed output level 

Finger tip push button actuated • Circuit powered 

Power lead reversal protection • No adjustments required 

Multi -family RTI., DTL. TTL, cmos, MOB and Microprocessors. 
PRB I  DIGITAL LOGIC PROBE  $58.95  PA I  HIGH VOLTAGE ADAPTER  $8.80 
PC I  POWER CORD, Alligator Clips  $4.95  PT 2  REPLACEMENT PROBE 'TIP( 2)  $1.50 
PC 2  POWER CORD, Micro Hooks  $9.98  PIS  LOGIC PULSER  $48 98 

OK Machine & Tool Corporation .--

L
3455 Conner St., Bronx,N.Y. 10475 U.S.A. 

Tel. ( 212) 994-6600 Telex 125091 
• Minuuiuu m billings $25 00, atld shipping charge $2 00 
New York State residents add applicable tax 
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W. H. Minor. 

358 Wesley Circle 

Macon GA 31204 

I 

A Soft Approach to Logging 
electronic data base management for hams 

The amateur exploring 
uses for a microproces-

sor in the ordinary pursuit 
of his hobby will find the 
possibilities almost end-
less. It seems likely that in 
the not too distant future, 
all amateur equipment will 
come complete with mi-
croprocessor. Most appli-
cations will involve some 
form of process control, 
but not all. Many amateurs 
have found that these mid-
gets are well suited to en-
coding and decoding CW 
and RTTY signals. As new 
uses are invented, there 
will be scores of articles 
describing them. 

In contrast to process-
control  applications, 
microprocessors—par-
ticularly those which are 
general purpose—lend 
themselves well to indirect 
support. Numerical solu-
tion to problems such as 
filter or antenna design is 
one example. Record keep-
ing, such as through a log-
book, is another. It is my 
purpose here to examine 
the record-keeping appli-
cation. I hope that a 
number of questions con-
cerning applicability and 
feasibility will be answered 
for the initiate. 

A logbook, very simply 
stated, is an information-
retrieval system. Unlike 
financial accounting, 

which also is information 
retrieval, it requires little, if 
any, numerical manipula-
tion. It is merely a con-
venient methodical way of 
storing strings of char-
acters. Meaning and inter-
pretation is the respon-
sibility of the user. The 
value of a log is in its 
availability for recovery of 
historic data. A principal 
drawback is in the time and 
effort needed to build and 
maintain the data bank. 

From the standpoint of 
actual cash outlay, the 
amateur log may well be 
the least expensive func-
tional item in the ham 
shack. A pencil and one 
ARRL log, at the cost of 
about $1.50, should be 
good for a year of average 
operation. If this is true, 
why consider any large in-
vestment for a substitute? 
Each individual must find 
his own answer to this 
question. 

There have been several 
automated logbook pro-
grams written and un-
doubtedly there will be 
more. Each must stand on 
its own merits. Some are 
good, others are not. One 
recently-published article 
described a log program 
for a small computer. In it, 
the author used RAM (in-
ternal memory) for both 
program and log-data stor-

age. This naive approach 
is, for all practical pur-
poses, worthless. A begin-
ner's machine could ac-
commodate only about 30 
or 35 log entries. Expand-
ing the system to a full-
blown 64K would not re-
solve the storage problem, 
even for an almost inactive 
amateur. It is this storage 
demand which virtually 
dictates the minimum sys-
tem. It must be considered 
in any case, whether the 
system is to be manual or 
mechanical. 

For any system, there 
must be first a purpose, 
then a need. The original 
purpose of the radio log, 
established by law, was to 
provide a detailed per-
manent record of all sta-
tion activity. While the 
minute detail is no longer 
required, it is a very desir-
able feature. The purpose, 
then, is obvious. 

Need will be measured 
individually by the desir-
ability. A great number of 
amateurs have devised var-
ious methods for storing 
and recovering names and 
other information about 
prior contacts. This estab-
lished a second—probably 
more important—purpose: 
that of very rapid search of 
historic data. 

Next, one must decide 
about the log vehicle. The 

vehicle will be the item 
most affecting speed of re-
covery. This leads directly 
to investigation of the mi-
croprocessor. 
In the case of an ama-

teur log, an ARRL logbook 
can serve as a basis for de-
termining just what infor-
mation is to be retained. 
When designing a mechan-
ical system, one does not 
have the freedom allowed 
in a manual method. First, 
electrical storage is expen-
sive and often unavailable. 
Second, there are certain 
limitations inherent in the 
devices themselves. There 
always will be some con-
flict between capacity and 
speed, and, generally 
speaking, one or the other 
must be sacrificed to some 
extent. The system design-
er must determine which 
elements of data are im-
portant enough to keep, 
then he must design the 
form or format in which 
they will be represented in-
ternally and externally. 
The number of records 

to be stored in a useful file 
depends upon station ac-
tivity. Many operators easi-
ly will log in excess of 3000 
contacts in the course of a 
year. Others may not ex-
ceed 300. Any general-pur-
pose system should be de-
signed to meet or exceed 
maximum stated demands. 
This may not always be 
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Program listing. 

10 ' AMATEUR LOG PROGRAM 
20 '  AMLOG 
30 CLS:CLEAR500 
40 DIM P$(5) 01$(3),SII10),SH(10) 
50 DEFSTR S: DEFINT I 
60 DEFFNA(D$).10008.VAL(LEFT5(DS,2)).100 .VAL(MIDS(DS,4,2)).VAL(RIGHTS(D$ 

,2)) 
70 DATA "  FILE MAINTENANCE" ,ADD  APPEND RECORDS,MODIFY  CORRECT RECO 

RDS,"  OPERATING MODES",A0  CARRIER  Al CW,A2  TONE CW  A3 AM,A3A 
SSB  A4 FAC,A5  TV  Fl FSC 

88 DATA F2  APSE  F3 FM,NFM NBFM  P  PULSE 
90 FORI.1T010:READSH(I):NEXT 
100 O WABCDEFGHIJKL" 
110 S2."JANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC" 
120 S3."SUNMONTUEWEDTHUFRISAT' 
130 Se."Alf Al A2 A3 A3AA4 AS Fl F2 F3 NFMP 
140 S5."MMDDYY HHMM XXXXXX XXX XXX XXXXXXXXXX" 
150 S6." DATE  TIME  CALL  BND MOD NOTE" 
160 S7."1 % le % % et Otte 5  % teeMC S  % %  % 
170 SB." ###### *tee %  % tie % % % 
180 OPEN"R",1,"LFILE/TXT" 
190 FORI1.11T09:FIELD1,125.11)ASS9,25ASSI(11):NEXT 
208 ONERRORGOTO 238 
210 PRINTP12,"SELECT ONE OF THE FOLLOWING MODES" 
220 FOR1.1T018:11.794.64.1:PRINTell,SH(I):NEXTI 
230 PRINTe848,"MODE"):INPUTSM 
240 IFSM."MODIFY"GOTO 1140 
250 IFS WADD •GOTO 1450 
260 M.INSTR(S4,SM),IFM.OGOTO 238 
270 M.IM-11/34.1:AS.STRINGS(25," "):De.LEFTS(TIMES,81:1D.FNA(DS) 
280 CLS:PRINTP778,'YOU ARE NOW IN THE LOGGING MODE":PRINTP842,'ENTER THE 

OPERATING BAND IN MC' 
290 PRINTP912,STRING$(25," "):PRINT8912, ";:INPUT"BAND",11% 
380 MIDS(A5,1,4).MXS$(D) 
310 MII MAS,15,1).MID$(08,M,1) 
328 MIDS(A5,13,2).MK1$(B%) 
330 Se."":PRINTP838,"COMMANDS ARE: LOG  LOOP  LOGL  FIND  OFF  CLEAR  ST 

OP":PRINT(1912,STRING$(25," "):PRIN11912,"COMMAND"; 
340 INPUTS5:GOSUB 840 
358 K.INSTR("LOG FIN OFF CLE ADD MOD STO",LEFT$00(1),31) 
360 IFKON(K-1)/4+1G010 380  • 810  , 560  , 550  , 1450 , 1148 , 1610 
370 GOTO 330 
380 IFNW<2GOTO 330 
390 IFP%.0CLS 
400 IFP%<5GOTO 430 
418 PRIN11784,"LOG TABLE IS FULL  " 
420 FORI.1T02000:NEXT:GOTO 338 
430 IFLEN(W$(2))<4GOTO 330 
440 TesMIDS(TIMES,10,5) 
458 Te.100.VAL(LEFTS(TS,2))+VAL(RIGHT5(TS,2)) 
460 MIDS(A5,5,2).MKIS(Te) 
470 PlImPt+1:Pe(P%).W$(2) 
480 IFP%>1GOTO 4919  ELSELS.D$+" "ell+STRING$(58," ") 
490 MID$(14,18+8"(P%-1),6).W$(2):PRINT(164,L$; 
588 IFLEN(W$(1))<4GOTO 330 
510 HemMIDS(W$(1),4,1):L%.1384.64"P% 
520  IFHS."F"GOSUB 590  :GOTO 338 
530 IF115."L"GOSUB 600 
540 GOTO 330 
550 CLS:P%.0:GOTO 330 
560 IFP%.0GOTO 330 
570 PRINT 050,"LOG":GOSUB 980 
580 GOTO 330 
590 I3.0:14.9:15.1:17.1:18.1.0F(1):19.1:GOTO 618 
600 13.9:14.0:15.-1:17.L0F(1):18.1:19.-1 
610 PRINT@L%,"  SEARCHING FOR "01$(2), 
620 ES.STRINGS(6," "):MIDS(E5,1,6).W$(2) 
630 FORJ%.17T0I8STEPI9 
640 GET1,J% 
650 FORI%.I3T0I4STEP15:CS.MIDS(SI(I%),7,6) 
660 IFCS.E$GOTO 690 
670 NEXTIt:NEXTJ% 
680 PRINT@LII,STRINGS(19," "):RETURN 
690 GOSUB 738 
700 PRINTEIL W"; 
710 PRINTUSINGS77GS,D1%,MS,Y%,11,ES,Ft,SX,NS,Rti 
728 RETURN 
730 GOSUB 1260 
740 MIt.INT(D/18000) 
750 D1%.INT HD-10000.M1%)/100) 
760 Ye.D-10000.M1%-100.01% 
770 Me.MID5(S2,3.(M1%-1).1,3) 
780 GOSUB 1090 
790 13%.10.(J%-1)+I%+1 
880 RETURN 
810 PRINTP586,STR1NG$(54," "):L%.586 
820 PRINTP650,STRINGS(60," "):GOSUB 590  :L11.650:GOSUB 600  :GOTO 338 
830 ' 
840 NW.1:IFS5."'NW.O:RETURN 

possible, particularly with 
small computer systems. 
At the very least, the 

volume will suggest tape or 
diskette storage. Except for 
tape systems such as those 
with the IBM 5110 or Hew-
lett-Packard 9825, tape 
cassettes are far too slow 
to be useful. Disk systems 
vary widely in both capac-
ity and speed. An 8-inch 
diskette on the IBM 5110 
will hold 1.3 million bytes. 
The 5-inch minidisk on a 
single drive for the TRS-80 
accommodates only about 

58 thousand. Few amateurs 
are prepared to spend up-
ward of fifteen thousand 
dollars for a hobby com-
puter, but the micropro-
cessor built for the hob-
byist is well within reach of 
most. With these smaller, 
slower systems, the record 
must be carefully designed 
and the programs as clean 
as possible if recovery 
speed and storage capacity 
are important. 
Design of my AMLOG 

system started with the 
selection of the Radio 

858 FORL.LEN( MTO1STEP-1:CS.MIDS(S$,L,1):IFCS." "THENNEXT 
868 FOR19.1T03:14$(19).'":NEXT:K8.0:K9.0:NW.1 
870 K9.K9•1:CS.MID5(S$,K9,1) 
880 ircs(>" "W$ 044).W5(NW)+CS:K8.0:1FK9.LRETURNELSEGOTO 870 
890 IFK8.1GOTO 878  ELSEK8.1:NW.NW•11GOTO 870 
900 ' 
910 89.0:FOR19.1TOLEN(AS): 

CS-MIDS(A5,19,1): 
IFCS<>"."GOTO 938 

928 59.104.1:IFK9<2GOTO 960 
ELSEER.1:RETURN 

930 IFC$<>"+"ANDC$<>"-"GOTO 950 
940 IFI9.1GOTO 960  ELSEER.1:RETURN 
950 IFC WO"ORC$>"9"ER.1:RETURN 
960 NEXT:ER.O:RETURN 
970 FORB%.0T09:LSETSI(13%)."99":NEXT:RETURN 
988 GOSUB 1560 
990 FORK%.1TOP%:PRINT(2138+64.K%,""):PRINTPS(Ke):" "; 
1000 MIDS(A5,7,6).STRING$(6," "):MI WAS,7,6)=PS(K11) 
1810 MID$(A0,16,18).STRING$(10," ") 
1020 INPUT"NAME";SN:MIDS(AS,16,10).SN 
1030 LSET SI(1%).A$ 
1840 IFI%(9GOTO 1068 
1850 PUT1,Je:Jt.J114.1:1%.8:GOSUB 970  :GOTO 1070 
1060 Ie.Itel 
1070 NEXTK%:PUT1,J%:P%.0 
1080 PRINTP146+64 .K WOSO LOGGED"i:RETURN 
1098 IFM1%>2Y1%.Y1I+1900:M2%.141%.1.1:GOTO 1110 
1180 Yle.Y%+1899:M2%.M111.13 
1110 J1.INT(365.25.Y1%) +INT(311.6001.M2%) +011+5 
1120 D2%.J1-7 eINT(.11/7) 
1130 Ge.MIDS(S3,3"D2%+1,3):RETURN 
1140 CLS:PRIN1115,"EXAMINE OR MODIFY RECORDS":PRINTf79,"ENTER BLANK LINE 

FOR NO CHANGE":PRINTP143,"TO EXIT SPECIFY RECORD NR 0" 
1150 PRINT8278,"RECORD Nler:INPUTN%:IFN%.0GOT01250 
1160 PRINT(1331,56; 
1170 Je.INT(ltee-1)/10)+1,1%.N%-10 .(J%-1)-1 
1180 GET1 ,1%:GOSUB 1260 :SN.MIDSISI(1%),7,6) 
1198 PRINTP390,'OLD'r:PRINTP395,""e 
1200 PRINTUSINGSB O,T11,SN,Ft,SX,N5; 
1210 PRINT8454,"NEW";STRING$(28," ")):PRINT(1459,""; 
1220 GOSUB 1310 
1230 IFEIGOSUB1690 :GOT01210 
1240 GOT01140 
1250 CLOSE 1:CLS:GOTO 180 
1260 D.CVS(LEFT5(S1(I%),4)):11.CVI(MID$(51(1%),5,2)) 
1270 Ft.CVI(MIDS(SI(1%),13,2)) 
1280 M.INSTR(0$,MID5(S1( a),15,1)):IFM.OM.1 
1290 SX.MIDS(S4,3"(M-1)+1,3) 
1300 Ne.RIGHTS(SI(1%),111):RETURN 
1310 E11.0:0NERRORGOTO 1440 
1328 LINEINPUTA5:1FA5. "RETURN 
1330 IFLEN(AS)<25GOTO 1448 
1348 GOSUB1620 
1350 IFE1GOSUB1690 :G0101448 
1360 XS.STRING$(25," "):D.VAL(LEFTSIA5,6)) 
1378 MIDS(X5,1,4).MKS5(D):T%.VAL(MID$IAS,8,4)) 
1380 MID5(X5,5,2).MK15(T%):MIDS(XS,7,6).MIDS(A8,13,6) 
1398 Ft.VAL(MIDS(A5,20,3)):MIDS(X$,13,21.MK15(F%) 
1400 Il.INSTR(S4,MID5(A5,24,3)):IF11.8I1.1 
1410 I1-(I1-1)/3+1:MIDS(X$,15,1).MID VOS,I1,1) 
1420 MIDS(X$,16,10)=MIDS(AS,28,10) 
1430 LSET SI(I%).XSIPUT1,J%:RETURN 
1440 PRINT(1459,STRING$(37," *),E%.1:RETURN 
1450 CLS:ONERRORGOTO 1540 :PRINT1146,"APPEND RECORDS":PRINTP206,"ENTER B 

LANK LINE TO EXIT" 
1460 PRINT1331,56;:PRINTE1395,S5i:PRINTE1454,"ADD": 
1470 PRINTP459,STRINGS(37," "):PRINT(459,'") 
1488 LINEINPUTA5:1FAS.'"GOTO 200 
1490 GOSUB1620 
1580 IFE W0T01548 
1510 GOSUB 1560 
1520 Et.0:GOSUB 1368 
1530 IFE1.0GOTO 1550 
1540 GOSUB1690 :GOT01470 
1558 PUT1,J%:GOTO 1470 
1560 Je.L0F(1):IFJ%.0J%.1:GOTO 1590 
1570 GET1,J11:FOR1%.0T09:1FLEFTS(SI(1%),2)."99"GOTO 1600 
1580 NEXTI%:.111.J%*1 
1590 GOSUB 970  :11.0 
1600 RETURN 
1610 STOP 
1620 E1.0:E5.LEFTS(AS,2) 
1630 IFVAL(ES)<10RVAL(E5)>12GOT01680 
1640 ES.MID5(A5,3,2):IFVAL(E5)<10RVAL(ES)>31GOT01680 
1650 ESRMIDS(A5,8,2):IFVAL(E5)>23GOT01680 
1660 ES.MIDS(A5,10,2):IFVAL(E$1>59GOT01680 
1670 RETURN 
1688 Et.l:RETURN 
1690 PRIN11459,"REJECTED'iSTRING$(31," "):FORI2.1T01000:NEXT:RETURN 

DONE 

Shack TRS-80 as the vehi-
cle. It was to be built 
around a 16K machine with 
at least one disk drive. It 
was not to require a 
printer. This would keep 
the initial investment as 
low as possible. Six data 
elements—DATE, TIME 
ON, CALL, BAND, MODE, 
and SCRATCH PAD—were 
selected for permanent 
record. By packing this into 
a 25-byte record, a TRS-80 
system physical record 
could hold ten logical 
records. A single-drive sys-

tern would allow storage of 
approximately 2000 lines 
of log. There is no magic in 
this design; it is simply one 
of several possible com-
promises involving capac-
ity, search speed, and in-
ternal processing time. 
A good mechanical log-

ging system requires at 
least four independent pro-
cesses: 
• It should allow log en-
tries concurrent with the 
station operation. 
• The system should re-
cover information about 
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HOW MANY FILES 1 

MEMORY SIZE 

RADIO SHACK DISK BASIC VERSION 2.2 

READY 

RUN"AMLOG/BAS" 

Table 1. 

SELECT ONE OF THE FOLLOWING MODES 
FILE MAINTENANCE 

ADD  APPEND RECORDS 
MODIFY  CORRECT RECORDS 

OPERATING MODES 

A0  CARRIER  Al  CW 
A2  TONE CW  A3  AM 

A3A  SSB  A4  FAC 

A5  TV  Fl  FSK 

F2  AFSK  F3  FM 
NFM  NBFM  P  PULSE 

MODE 

Idhle 2 

APPEND RECORDS 

ENTER BLANK LINE TO EXIT 

DATE  TIME  CALL 

MMDDYY  HHMM  XXXXXX 
ADD 

BND  MOD 

XXX  XXX 

fable 3 

EXAMINE OR MODIFY RECORDS 
ENTER BLANK LINE FOR NO CHANGE 
TO EXIT SPECIFY RECORD NR0 

RECORD NR 55 

DATE 

OLD  022077 
NEW 

TIME  CALL 

1620  WB2AXA 

Idble 4 

NOTE 

XXXXXXXXXX 

BND  MOD  NOTE 
14  A3A 

YOU ARE NOW IN THE LOGGING MODE 
ENTER THE OPERATING BAND IN MC 
BAND 

/,/h/(  1,1i 

YOU ARE NOW IN THE LOGGING MODE 

COMMANDS ARE: LOG LOGF LOGL FIND OFF 
COMMAND 

Table 5(b). 

prior contacts as quickly as 
possible. 
• Provision must be made 
for initial build-up of a 
data base and for append-
ing log entries to the file in 
an off-line operation. 
• There must be some 
method for locating and 
correcting erroneous en-

A 

CLEAR STOP 

tries. 
These processes can be 

separated and done in two 
or three programs. For 
practical purposes, the 
real-time logging and 
search must be combined. 
The remaining can be in 
either one or two pro-
grams. However, given 

adequate internal storage, 
all can be handled by a 
single program. AMLOG is 
a single program encom-
passing all four processes 
in a command-driven en-
vironment. 

General Description 

AMLOG is a TRS-80-
based program designed 
for management of an 
amateur radio station log. 
Log entries can be made in 
real time or can be entered 
later. In real-time opera-
tion, the program will, at 
the user's option, recall the 
first, the last, or both en-
tries of an identified sta-
tion. Any previously-stored 
record can be recalled for 
examination and correc-
tion if necessary. Provision 
is made for building the ini-
tial data base and append-
ing records to the file off-
line. The program operates 
in a minimum 16K environ-
ment with one or more disk 
drives. A single drive will 
accommodate about 2000 
log entries; two drives and 
the formatted diskette will 
hold in excess of 3000. 

Stored Record 

Six data elements are 
contained in a 25-byte 
logical record. The infor-
mation retained is: 
1) DATE —Dates taken 

from the internal clock or 
as input by way of the key-
board are in the form 
MMDDYY. They are stored 
on disk as hexadecimal. 
Displayed on the screen, 
the form is such as: WED 
10 JAN 79. 
2) TIME —The starting 

time of a contact, also 
taken from the clock or in-
put by keyboard, is in the 
form of HHMM. It is stored 
as hexadecimal and may 
be in the time zone of the 
user's choice. 
3) CALL—The call of the 

station contacted is en-
tered as up to six char-
acters alphanumeric. It is 
stored and returned as 
entered. 
4) BAND—The oper-

ating band is represented 

as a three-digit value. The 
meaning may be coded as 
the user chooses or be such 
as 7 for 7 MHz or 21 for 21 
MHz. 
5) MODE —The mode of 

operation is a code used by 
the FCC. Twelve are ac-
ceptable. These are A0, Al, 
A2, A3, A3A, A4, AS, Fl, F2, 
F3, NFM, and P. 
6)NOTE —A ten-char-

acter scratch pad is includ-
ed to be used in any man-
ner the user desires. It is 
suggested that it be used to 
retain the name of the sta-
tion operator. Since names 
are usually short, the pad 
can be used to hold some 
additional information. 

Program Preparation 

If only one disk drive is 
to be used, make a DOS 
backup, then remove all 
unnecessary programs. 
Store program AMLOG on 
it and run without "write 
protect." If more than one 
drive is available, the pro-
gram can be stored on any 
drive. Put a write protect 
on the system disk in drive 
0 and use a blank for-
matted disk in drive 1 for 
the log file. Perform the 
following: 
1) Bring the TRS-80 up in 

the DOS. 
2) Set the internal clock. 
3) Enter the date. 
4) Call the clock. 
5) Call BASIC. 
The appearance of the 

screen after entering the 
appropriate information 
necessary to get and run 
the program is shown in 
Table 1. 

Program Operation 

When the run is started, 
the clock will appear in the 
upper right screen. The 
user is prompted as shown 
in Table 2. 
The user must respond 

to "MODE _" with one of 
the mode codes to con-
tinue. There are three ma-
jor modes of operation: 
1) ADD—This is used 

when building a new file or 
when appending records to 
a previously-established 
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record file. Its primary use 
is that of building the ini-
tial data base, but it also is 
used to update a file in the 
event that the logging was 
not accomplished in real 
time. 
2) MODIFY—In this 

mode, the operator can re-
call any number of records 
in any sequence for inspec-
tion or for correction. 
3) COMMAN D — Al I real-

time logging of contacts is 
done in this mode. It is in-
voked by a response to the 
initial prompting of one of 
the station operating 
modes. 

ADD Mode 
The ADD mode appends 

records to the file in the 
order in which they are 
entered. Since the log se-
quence is usually in time, 
entries should be in the 
same order as they would 
appear in a manual log. 
Insertion of records is not 
allowed. If there is a period 
of contacts which were not 
entered in the real-time op-
eration, these should be 
appended before any fur-
ther real-time entries are 
made. When the ADD 
mode is invoked, the pro-
gram will display an entry 
guide and pause for opera-
tor action. It appears as 
shown in Table 3. 
The data line is positioh-

oriented so that input must 
follow the guide. To be ac-
cepted, the input line must 
contain all entries up to the 
NOTE field, which can be 
blank if desired. Any de-
tected error will cause the 
line to be rejected. The 
word REJECTED will ap-
pear on the input line for a 
short period of time, then 
the cursor will return, in-
dicating reentry is ready. 
The ADD mode is ter-

minated at any time by en-
tering a completely empty 
ADD line. To do this, hit 
ENTER with only the cur-
sor showing. 

MODIFY Mode 
In this mode, records are 

recalled for inspection and 

any necessary corrective 
action. The prompting is as 
shown in Table 4. 
In the Table 4 prompt-

ing, the user has called for 
record 55. The record con-
tent is displayed and the 
program pauses for a new 
entry. If no change is to be 
made, hit ENTER. If a 
change is to be made, the 
entire record must be re-
entered. As with the ADD 
mode, the input is position-
oriented. Use the original 
entry as a guide. 
To exit this mode, mere-

ly specify RECORD NR 0. 

COMMAND Mode 

This mode is used to 
enter contacts into the log 
during station operation. It 
is called when the proper 
emission mode code is 
entered in response to the 
first prompted entry. The 
user must first identify the 
operating band and is 
prompted to do so as 
shown in Table 5(a). On en-
try, the COMMAND line 
prompting appears as 
shown in Table 5(b). Use of 
each command is ex-
plained below. 

1) LOG—The command 
word LOG must always be 
followed by a station call. 
An acceptable command 
line would appear: COM-
MAND LOG WB9XXX. As 
the LOG command is ex-
ecuted, the program takes 
a snapshot of the clock, re-
taining the hour and 
minutes. The DATE, TIME, 
and CALL appear at the top 
of the screen and the com-
mand line will reappear at 
the lower command line 
position. The program is 
paused awaiting the next 
command. 

The LOG line is not 
posted to the log at this 
time. Since round-table 
QS0s are quite frequent, 
the system is programmed 
to allow entry of up to five 
callsigns for the same 
QSO. If an unposted LOG 
line appears at the top of 
the screen, any subsequent 
LOG XXXXXX will add the 

00:11:57 
04/13/80 00 05  WB4YM2  W1ABC  W5XYZ  HP1X0K  WD5ACC 

TUE 18 JAN 77  1610 WBOYMZ  21MC A3A  GILBERT 
THU 10 MAR 77 1022 WB41142  21MC A3A  GILBERT 

COMMANDS ARE: LOG  LOGE  LOGL  FIND  OFF  CLEAR  STOP 
COMMAND? _ 

61 

Fig. 1. A sample QSO with five other stations. FIND com-
mand was used to display previous contacts with 
WB4YMZ. 

callsign to the log list. An 
attempt to enter more than 
five such callsigns will 
cause the program to in-
form the user the table is 
full. The command will be 
discarded. 

2) LOGF —This is an ex-
tension oi the LOG com-
mand and operates exactly 
as does LOG except that it 
initiates a search. Given 
the  command  LOGF 
WB9XXX, the program will 
display the top log line. 
The file will be opened and 
searched for the first 
(earliest) logged entry for 
WB9XXX. If a prior entry is 
found, the record will be 
displayed below the log 
line. If there has been no 
previous contact, only the 
station call will be dis-
played. Five such lines can 
be displayed, one for each 
of the permitted round-
table entries. 

3) LOGL— This, too, is an 
extension of the LOG com-
mand. It differs from LOGF 
only in the fact that it will 
display the last (latest) log 
entry for the specified sta-
tion. 

4) FIND—This command 
requires a station call, as in 
FIND WB9XXX. It is used to 
initiate a search for a 
specified station without 
entering the call into the 
log line. The search will dis-
play both the earliest and 
latest entries for the sta-
tion. If there has been no 
prior entry, only the station 
call will appear. Two lines 
are reserved immediately 
above  the command 
prompting lines for this 
display. 

5) OFF—This single word 
command signals to the 

program that the QSO has 
terminated and that the log 
lines are to be posted to 
the file. The user is prompt-
ed for entry of the NOTE or 
NAME line for each of the 
station calls appearing in 
the log line. The records 
are posted in the order 
entered and at the time the 
NAME prompting is an-
swered. The NAME entry is 
actually the 10-digit 
scratch. Any ten characters 
can be sent to the file. 

6) CLEAR—This single 
word command will initial-
ize the log line without 
leaving the command 
mode. If there are any sta-' 
tion calls appearing in the 
log line, this command will 
remove them without post-
ing to the log. 

7) STOP—The STOP 
command is as it implies. 
The result is the same as 
hitting the break key. 

Fig. 1 illustrates a fic-
titious session in which six 
stations are in a round-
table QSO. The top line is 
the clock, followed by the 
log line with five station 
entries. Two lines resulting 
from a search for previous 
WB4YMZ contacts are 
grouped under the log line. 
The number appearing at 
the extreme right of the 
record line is the record 
number for that log entry. 
The two record lines re-
sulted from a FIND com-
mand. 

If the situation were ac-
tually as pictured, an OFF 
command would post five 
lines in the log. These 
would be identical except 
for the station callsign and 
the name of the station 
operator.M 
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SPECIAL 
SUPER SAVINGS 

NO CREDIT CARD ORDERS ACCEPTED 

VERBATIM 
MINI DISKETTES 

FOR TRS-80, PET, 
APPLE, HEATH 
(Please specify which computer) 

#P007XS 

51/4" 10 PACK...ONLY $24 
Plus $2 50 shipping A handling 

FOR TRS-80 MOD II 

NP015XS 

8" 10 PACK  ONLY $36 
Plus $2 50 shipping & handling 

LEVEL II 
16K 

COMPLETE 
LATEST 

KEYBOARD, FULL 
FACTORY WARRANTY 
in factory carton ... 
NEW ... $690.00 

ORDER # TRS-001XISI... no 
extra discounts ... cashier's 
checks, personal checks, or 
money orders only ... no 
credit cards. See TRS TERMS 
for shipping details. 

FREE with any 
TRS-80 LEVEL II 
or ACCESSORY 

ORDER 
Your choice of any $7.95 
Instant Software Cassette 
(See Instant Software ad for 
list of programs.) 

SPECIAL SUPER SAVINGS 
SALE PRICES GOOD THRU 
COVER MONTH OF MAGA-
ZINE —OTHER Prices Sub-
ject to Change Without 
Notice. 

C,24d 
MAIL ORDER MICROS 
Dept 873 • PO Box 427 • Marlboro NH 

03455 

Phone: (603) 924-3041• 

BRAND NEW* TRS-80's 
and accessories at FANTASTIC SAVINGS 

LEVEL I116K COMPLETE  $690 #TRS-001XISI 
16K EXPANSION UNIT  $400 #TRS-002SISI 
32K EXPANSION UNIT  $525 #TRS-003ISI 
DISK DRIVES (Specify which drive you want) 
$425  each  #TRS-0041S1 
FRICTION MODEL PRINTER  $870 #TRS-005SISI 
TRACTOR FED MODEL PRINTER  $1350 #TRS-006ISI 
LINE PRINTER III (AND CABLE)  $1750 #TRS-007ISI 
MOD II 64K  $3400 #TRS-008 
MOD II 2 DISK DRIVE EXPANSION SYSTEM  $1625 # TRS-00 

PLUS FREE INSTANT SOFTWARE CASSETTE VALUE $7.95 WITH 

ANY LEVEL II ORDER 

TRS TERMS: Shipment normally within one week of receipt of your order (with cashier's 
check, money order, or credit card) for microcomputer and three weeks for accessories 
(checks take two weeks extra to clear bank). ADD $2.50 PER ITEM for HANDLING. 
Everything will be sent to you with UPS or other freight charges COLLECT. Sorry, no 
credit card purchases or extra discounts on TRS-80 items. 

NOT UPGRADED USED OR RECONDITIONED LEVEL I's WITH OLD KEYBOARDS BUT 
BRAND SPANKING NEW TRS-80's IN FACTORY CARTONS WITH FULL FACTORY 
WARRANTY! COMPARE PRICES AND QUALITY AND ORDER FROM MOM's. 

•A registered trademark of Tandy Corp 

APPLE II 
16K  $965  32K  $1040 

PLUS FREE INSTANT SOFTWARE APPLE $7.95 CASSETTE —YOUR CHOICE— 
(SEE INSTANT SOFTWARE AD) 

ATARI 
MODEL 400  $490 
MODEL 800  $775 

#820 PRINTER  $445 
#810 DISK DRIVE  $520 

TERMS Same as TRS TERMS 
No extra discounts for Apple or Atari items 

CAUTION 
Our phone is usually answered 
by machine. Orders taken with 
credit  cards.  Questions 
answered by mail. Please leave 

your name and address clearly. 

TRS-80 
MODEL II 64K 

$34000° 
SEE TRS TERMS 
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MAIL ORDER MICROS 
Dept 873 • PO Box 427 • Marlboro NH 

03455 
Phone: (603) 924-304 V 

53 
• • SALE 

SCOTT 
ADAMS 

ADVENTURES 
SPECIAL 10°,, OFF 

REGULAR PRICES 

(Reg $14.95) 

01 ADVENTURELAND 
YOU LL WANDER THROUGH AN EN 

CHANTED LAND ENCOUNTERING 
WILD ANIMALS AND MAGICAL 
BEINGS WHILE YOU TRY TO 

RECOVER LOST TREASURES 
Order •SA001 T for TRS Level V 60 
',SA MS for Sorcerer 161( IISACCIA 
in, Apple 240- 513 15 each on 
cassette 

02 PIRATE ADVENTURE 
SAIL TO TREASURE ISLAND AND 
TRY TO RECOVER LONG JOHN 
SILVER S LOST TREASURES 

Orcler •SA002T for TRS Level II 160 
oSA002S tor SorCerer 160 IISA002A 

Inc Apple 240 - 513 45 each pn 

cassette 

03 MISSION IMPOSSIBLE 
ADVENTURE 

SAVE THE WORLD 5 FIRST 
AUTOMATED NUCLEAR REACTOR 

WHEN YOU COMPLETE YOUR 
MISSION 
Order OSA0031 tor TRS Level II 16K 
ITSA003S for Sorcerer 161( •SA003A 
tor Apple 240 -513 45 each on 

rassetle 

CASIO'S NEW C-80 
CALCULATOR 
CHRONOGRAPH 

has lightweight attractive ruggedly 

built black plastic water-tight case 
and band, regular digital watch fea-
tures of hours, minutes. seconds. AM/ 
PM and day on display PLUS two time 
zones, calendar and a 4 function cal-
culator' You've seen it advertised in 
the Wall Street Journal for $75 
MOM's price is only $49.95. Hurry our 
supply is limited .. order 11PC80 now 

ASK MOM 
For details of October 1980 Asian 
and European Electronics Tours. 
See January Wayne Green editori-
als in Kilobaud Microcomputing 
and 73 Magazine. Info 0002  No 
charge. 

HONEYWELL 
Honeywell ASR-33 Communications Con-
soles with TTY, paper tape reader and 
punch Used, working when removed from 
service Shipped freight collect or you pick 
up Weight 300 lbs $325 Order 11P006X 

COMPUCOLOR 
HARDWARE 

Compucolor Computer 8001 (use as con'• 
puler or 75 MHZ Color Monitor)-8K RAM. 
BASIC and DOS in ROM. good condition 
NS025X-S1200 each SPECIAL PRICE 
Compucolor MiniFloppy— 5' . inch, good 
condition  0S026X-$475 each  SPECIAL 
PRICE 
Compucolor BK RAM card—Static RAM 
good condition S027X $180 each SPECIAL 
PRICE 
Compucolor Floppy Tape Drive—Uses 
eight-track cartridges, good condition. 
0S028X-$55 each SPECIAL PRICE 

04 VOODOO CASTLE 
SAVE COUNT CRiSTO FROM THE 
FIENDISH CURSE OR FOREVER BE 

DOOMED-BE WARE THE VOODOO 
MAN 
Order eSACIGIT tor TRS Level II 16K 

PSA004S tor Sorcerer 160 ISA004A 
Inc Apple 240 -513 45 each on 

cassette 

05 THE COUNT 
LOVE AT FIRST BYTE FROM 

YOUR BIG BRASS BED IN 
TRANSYLVANIA 

Order eSAPOST for TRS Level II 160 

ITSA005S Inc Sorcerer 160 4SA005A 

Inc Apple 240 - $13 45 each on 
cassette 

NB STRANGE ODYSSEY 
YOU RE MAROONED AT THE 
GALAXY S EDGE AND DISCOVER 
RUINS OF AN ANCIENT ALIEN 

CIVILIZATION AND TRY TO COPE 
WITH UNEARTHLY TECHNOLOGIES 
WHILE YOU AMASS FABULOUS 
TREASURES 
Order •SA006T for TRS Level Ii 16K 
•SA006S Inc Sorcerer 160 05A006A 

for Apple 240- 513 45 each on 
cassette 

07 MYSTERY FUN HOUSE 
FIND YOUR WAY THROUGH THE 

STRANGEST FUN HOUSE BEFORE 
THE WEIRD PARK CLOSES 
Order irSA0071 Inc T RS Level II 160 

i/SA007S In, Sorcerer 16K Sa007a tor 
Apple 240- 513 45 each on cassette 

011 PYRAMID OF DOOM 
AN EGYPTIAN TREASURE HUNT 

THROUGH A NE WLY UNCOVERED 
PYRAMID COMPLETE WITH AN 
°ENT CURSE 

Order ITSAOCIBT for TRS Level II ISO 
0SA01313S In, Sorcerer 160 e$A0004 
tor Apple 240 - 513 45 each no 
cassette 

5°/0 EXTRA DISCOUNT 
for orders with checks or money 

orders (see 'TERMS" for details) 

ITEMS THIS PAGE ONLY 

ORDER NOW — 

Prices sublect to change without notice 

If you enjoy driving. you're going to get a 
COMPUCRUISE. Once you see what it can 
do. you just won't be able to live without it. 

5i 57J1 11 11 -.0 
7'19 

5;71 Tf9  ,   
ttCOMPULT1115? 

18:55 

COMPU 
CRUISE 

MODEL #41 

127•95 
This gadget fits into most dashboards.  . no strain even in a tiny sports car like 

the Mazda RX-7  and once you have it. every trip is like flying a 747 The darned 
thing tells you the time, how fast you're going, how far you've been on this trip or 
since the last regassing, how many miles per gallon you're getting, either at the ins-
tant or the average on the trip  . or gallons per hour at the moment or for the 
trip  temperature outside  inside (or coolant temperature. if you prefer).  Oh. 
it has an elapsed time for the trip, a stop watch, lap time, an alarm  how much fur-
ther for your trip, how many gallons more the trip will take, how much longer for the 
trip at your present average speed  yes, it gives you your average speed for the 
trip You prefer it in metric, no strain .. liters remaining. etc Did we mention that it 
also has cruise control either at a speed set on the control board or at whatever 
speed you are traveling/ The Compucruise will keep you busy and entertained dui' , 
mg any trip  telling you more than you will ever want to know 

The Compucruise is not difficult to install  though it does connect to everything 
except the cigarette lighter. Until you've tried computerized travel, you haven't found 
out how much fun driving can be  It will work on any car not having fuel 
injection  and there is a front-wheel drive accessory gadget available for only 
B4 .404P001 (regularly $5 50). 
The price for the Compucruise is regularly $199 95 ... and a bargain at that price 

We'll sell you one of these fantastic gadgets for $159.95 with cruise control (Model 
44.0P002). and $127.95 without (Model 41-#1/0031 .Send money .. and start having 
fun' 

WAMECO S-100 Bare Computer Boards 

10 ea  CPU-1 
10 ea  MEM-1A 
10 ea  Mem-2 
10 ea  EPM-2 

10 ea  EPM-1 
10 ea  RTC-1 
10 ea  0M-9 
10 ea  QM-12 
5 ea  FDC-1 
7 ea  FPB-1 
1 ea  EPM-1 

8080 CPU Board 
8K Memory Board (2102) 
16K Memory Board (2'14) 
2708/2716 EPROM Board 
1702 EPROM Board 
Real Time Clock 
The Little Mother (9 slot) 
The Quiet Mother (12 slot) 
Floppy Disk Board 
Front Panel IMSAI size) 
1702 EPROM Board (asmbld) 
without EPROMS 

Retail  MOM'S Price 

26 95  2295  NL P001 
25.95  21.95  NLP002 
26 95  22.95  NLP003 
2595  21 95  OLP004 

25.95  21.95  NL P005 
23 95  20.50  NL P006 
30.95  26.50  NLP007 
34 95  29.95  NLP008 
42 95  36 95  NL P009 
44 50  37.95  NLP010 

49.95  42 50  NLP011 

MAGIC LIGHT 
BULB SAVER 

If you've got a light bulb you need our 
MAGIC L B S which increases the life 
expectancy of a new bulb 93 times , 
and saves you 44°-. on energy costs 
Regularly $2 50  MOM's price is 
$1 99 each IlLS001 

PANASONIC 
TAPE DECKS 

Panasonic R5261 US Stereo 
Cassette Decks—with auto-stop, 
record level adjust, VU meters. 
used condition, all have had 
heads replaced and aligned. 
NT001-$50 

PROCESSOR TECH 
SOFTWARE 

Processor  T•ch  Extended  Disk 
BASIC—This is full disk BASIC on 8" disk 
for HELIOS II disk controllers with PTDOS 
and greater than 16K #0015S-$70 each 
BASIC 5 from Processor Tech—This is a 
simple BASIC for a SOLOS, CUTTER. or 
CONSOL Monitor and 8K of RAM 
00013411 60 each 
Processor Tech GAMEPAC for above 
BASIC —Various  simple  games 
0D014-$10 00 each 

TDL SOFTWARE-DISK 
TDL FDOS & SuperBASIC on 8" Disk — 
This requires an ICOM Disk Controller 
and at least 20K of memory, plus a ZAP. 
PLE Monitor in an S-100 Cabinet (Altair. 

IMSAI, etc I$D0065SX-5120 
TDL System Software on 5'4" disk—This 
set of system software requires a North 
Star Disk Controller, and a TDL Systems 
Monitor Board I. and consists of 12K BA-
SIC, RelocatoriLinking Loader. Z-80 Edi-

tor. and Text Processor. ND0066X-$160 
TDL System Software on 51/4 " disk— This 
is the same as above, but does not re-
quire the Systems Monitor Board I 
ND0067X-$180 
TDL System Software on 51/4 " disk — 
Again, as above, but requires a HELIOS 
Disk Controller and the TOL Systems 
Monitor Board II (not  f*D0068X-$160 

TERMS: EXTRA 5% DISCOUNT ALLOWED 
ONLY ON ORDERS ACCOMPANIED BY 
CASHIERS CHECK. PERSONAL CHECK 
OR MONEY ORDER NO COD 'S PLEASE. 
ADD $2 50 FOR HANDLING FOR ORDERS 
UP TO 550.00—ALL OTHERS ADD 5% (WE 
REFUND EXCESS) WE SHIP UPS OR IN-
SURED MAIL IF POSSIBLE, WE ACCEPT 
MC VISA OR AMEX 

BOOK CLEARANCE 
50 0° OFF OR MORE , 

How To Buy And Use Minis And Micros 
(Sams-publisher) IIBK 1025—was S9 95 
now $5 

How To Program Microcomputers (Sams 
Publisher) $113K1027— was $9 95 now 
$4 50 

8080A  Bugbook  (Sams publisher) 
0BK1103—was $9.95 now $5 

Understanding Microcomputers (Scelbi-
publisher) MBK1079—was $8 30 now 54 

Your Own Computer (Sams-publisher) 
06K1072—was 51 95 now $1 

Underground Buying Guide (PMS-publish-
er) "BK1067 was $5 45 now $2 50 

Periodical Guide 1976 (Berg-publisher) 
NBK1041 —was $3 now $1 50 

Periodical Guide 1977 (Berg-publisher) 
#13K1042— was $3 now $1.50 

Compulator Book (Tab-publisher) 11E3K1012 
—was $7 95 now 54, 

VECTOR GRAPHIC 
S-100 

Vector Graphic ROM/RAM card-12K em-
pty ROM sockets. 1K RAM, excellent condi-
tion No documentation (Make offer—we 
may  surprise  you  and  accept') 
#17)0078X-$95 

HEAD ALIGNMENT KIT 
Best cassette recorder tape head 
alignment kit available Solves 
loading problems NK001-only 

59 95 

PROCESSOR TECH SOL 
SOL Computers -8K RAM Monitor, 
S-100, excellent condition. 00004X-
5850.00 each. 
TREK-B0 on cassette for SOL—This is 
one of the best real time space games 
available today, needs 8K  #D005X-$9 
each. 
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Lewis A. Thompson W5IFQ 
Applied Research Laboratories 
The University of Texas at Austin 
Austin TX 78712 

RTTY with the H8 
a Heath-based RTTY system 

The 8-bit microcomputer 
is ideally suited to con-

INPUT I  i5K 
(IV P-P MAX)  • vsn. 

(RECEIVER AUDIO) 

0.0047•F 

0.0047µF 

.R1• 
4 -••SIK 

*PEAK 1st STAGE (INPUT I 
TO OUTPUT II AT 2125Hz 

• • PEAK 2nd STAGE (INPUT 2 
TO OUTPUT 2)AT 2295Hz 

01 

INPUT 

V 

1N4531 (2) 

1 

• GROUND INPUT THEN 
ADJUST VCO OUTPUT 
FOR 2100H: 

0-I 

trolling a radioteletype  Normally manual functions  (LTRS or FIGS) and end-of-
(RTTY) amateur station.  such as character shift  line detection can be done 

automatically by the com-
puter. Complex functions 
such as text storage, auto-
matic CQ, and Morse code 
identification can easily be 
implemented in the com-
puter's software. 

Il 

INPUT 2 

OUTPUT I 

0 0047•F 

R2 ••  
1K 

Fig. 1. RTTY input filter. 

•5V 

100 

OR 

1K • 

2 2K 

0.0015 

0 006e  0.1 

10  9 

10K 

4 
Ul 

30. 

VCO 
OUTPUT 

9 

0 047 01 

•SV 

Fig. 2. Phase locked loop FSK demodulator. 
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OUTPUT 2 
(TO PHASE LOCKED 

A --• LOOP DEMODULATOR) 

OUTPUT TO 
FSK COMPUTER 
INTERFACE 

Amateur RTTY Conventions 

Amateur RTTY in the 
high frequency (HF) radio 
spectrum (1 through 30 
MHz) uses frequency-shift 
keying (FSK) to transmit 
Baudot characters. Each 
Baudot character consists 
of a start bit, five data bits, 
and 11/2 stop bits. Baudot 
code consists of two sub-
sets of characters, LTRS 
and FIGS. LTRS consists of 
all the uppercase alpha-
betic characters and FIGS 
consists of the numbers and 
miscellaneous punctuation 
characters. The high state 
or "mark" is by convention 
the higher frequency of the 
two FSK signals. A frequen-
cy shift of 170 Hz has re-
placed the old standard of 
850 Hz. Rates of both 60 
and 100 words per minute 
are now in use but 60 wpm 
is still dominant. A popular 
means to generate FSK is to 



feed audio FSK into the mi-
crophone input of a single-
sideband (SSB) suppressed 
carrier radio transmitter. 

System Description 

The RTTY system de-
scribed in this article con-
sists of the following equip-
ment: 1) Heath H8 comput-
er, 16K memory, serial 
(H8-5) and parallel (H8-2) in-
terface boards; 2) Heath H9 
video terminal; 3) dual GE 
5121 cassette tape decks; 4) 
Heath SB-300 single-side-
band receiver; 5) Heath 
SB-401 single-sideband 
transmitter, and 6) author-
constructed RTTY inter-
face. 
No hardware modifica-

tions were done on any of 
these equipments. This 
minimal system will receive 
and transmit RTTY on all 
authorized HE bands. A tun-
ing aid and inverted code 
switch are included to im-
prove reception. All trans-
mit and receive functions 
are controlled from the H9 
terminal as follows: 
CTRL-A—Transmit Morse 
code identification 
CTRL-B —Go to transmit 
mode (turn on transmitter) 
CTRL-C —Transmit buffer 
(CQ or message) 
CTRL-D — Force LTRS code 
during receive mode 
ESC KEY—Go to receive 
mode (turn off transmitter) 
Shift characters are auto-

matically transmitted when 
called for by Baudot con-
vention. After 72 charac-
ters, line feed, two carriage 
returns, and the LTRS code 
are automatically trans-
mitted. A 28-character type-
ahead buffer is included in 
the transmit program to 
prevent loss of text. 

RTTY Input Filter 

The bandwidth of the 
SB-300 receiver is 2.1 kHz 
(350 through 2450 Hz). Ap-
proximately 300 Hz of 
bandwidth is required to re-
ceive 60 wpm, 170-Hz shift 
RTTY. 2 The phase locked 
loop demodulator used in 
the RTTY interface unit will 
attempt to lock onto any 

•5V 

3 

•5V 

;10K 

rIOK • 

2 

•5V 

U5 

1 0 02 

.5V 

14 
U7 

6 

1 0.01 

I8K 

14, 7K 

50 
• 2 

u4 
CLOCK 

172761) 

1 0.01 

3 

9 

z.,0 01 

•5V 

35 

3 

40 

SERIAL OUT  25 

SION LOW PASS FILTER 
SET  (5 POLE BUTTERWORTH) 

OUTPUT  Li  L2 
LEVEL  Ill 

7.7- 1- 1 M 
10.03, I 0., 10.03, 

TO TRANSMITTER 

(WC INPUT) 

0 I 

signal within 400 Hz of its 
nominal vco frequency. 
Without a narrow band-
width filter, near-frequency 
signals will cause signifi-
cant receiving errors. The 
easiest place to add a re-
ceiver filter is between the 
audio output of the receiv-
er and the RTTY interface. 
The filter of Fig. 1 has a 
bandwidth of 300 Hz cen-
tered at 2210 Hz and a volt-
age gain of 10. Each stage 
should be adjusted sepa-
rately using an accurate 
signal generator and an out-
put indicator. In operation, 
input 1 is connected to the 
receiver audio output and 
output 2 is connected to 
phase locked loop demod-
ulator input. 

Phase Locked Loop FSK 
Demodulator 

The demodulator shown 
in Fig. 2 converts audio fre-
quency shifts into serial 
binary data. Within device 
U1, a phase detector sends 
a voltage to a vco, forcing 
it to the same frequency 

• 51/ 

TRANSMITTER 
CO TROL 

•5V 

16 
0-

2, 

38 

/77 

RCvil 
CLK 

'ss 
U3 

AND 

ITU 

590 

IN 

6182 

N8I 

20 

(1.13131 

ILSBI 

PIO, OF 
MEATH HIS-2 
PARALLEL 
BOARD 

29 

28 

27 

3 

111'13 
4  3   

9 

 -E> 
 E> 

PLL 
INPUT 

U9 

,NvERTED  N,NORMAL 

t  

SO 

''SPACE  MARI(  
LED  LED 

Fig. 3. FSK computer interface. 

(phase) as the input signal. 
This forcing voltage is the 
actual output of the phase 
locked loop. The poten-
tiometer shown in Fig. 2 is 
used to adjust the zero-
input vco frequency to a 
value of 2100 Hz. A fre-
quency counter should be 
used for this adjustment. 
The device U2 converts the 

044.000 
044.000 
044.003 
044.005 
044.010 
044.012 
044.015 
044.017 
044.022 
044.025 
044.027 
044.032 
044.034 
044.037 
044.042 
044.044 
044.047 
044.051 
044.054 
044.057 
044.061 
044.064 

044.065 
044.070 
044.072 
044.073 

NOTES 

ALL CAPS ARE 
POLYCAR8ONIC 

.MULI-TURN TRIM 
POTS SEE TEXT 
FOR ADJUSTMENT 

phase locked loop output 
to TTL voltage levels 

FSK Computer Interface 

The serial word from the 
demodulator is converted 
to a valid parallel word and 
sent to the computer by the 
FSK computer interface 
shown in Fig. 3. The UART 
(U3) is hardware-pro-

Control interrupt program listing. 

072 252 040 
376 300 
302 015 044 
026 000 
303 061 044 
376 240 
302 032 044 
041 000 042 
066 003 
303 061 044 
376 220 
302 047 044 
041 000 042 
066 002 
303 061 044 
376 210 
302 061 044 
041 000 042 
066 001 
315 065 044 
311 

041 252 040 
066 000 
311 

• CONTROL INTERRUPT PROGPF11 - PROUIDES DIRECTION FOR 
• CTRL A.B.C.0 OF THE COME4LE DRIVER ROUTIHE. 
• THE RDDRESS OF THIS PROGRAM MUST BE LOADED INTO 
*  SCSIC OF HEATH - S CONSOLE ('RICER AS FOLLOWS: 
•  AT 040.250  LOAD  000 

AT 040.251  LOAD  044 
• THIS PROGRAM TESTS SCSLCTL OF THE CO0SOLE DRIVER 
•  AFTER A CONTROL INTERRUPT.  THE RESULT OF THE 
•  TEST IS LOADED INTO A MEMORY SCRATCHPAD 1042.000) 
• WHICH IS TESTED ee BOTH THE RECEIUE AND 
•  TRRHSMIT PROCRHMS.  AFTER SCRRTCHPAID IS LOADED 
•  SCSLCIL IS ZEROED. 

ORG  440000 
START  LEAN  40252H  SCSLSTL 

CPI  3000  CTRL D1D00 
3* 12  CTRLC 
MUI  0.00  SET D00 
JPP  FALSE 

CTRLC  CPI  2400  CO 
3112  CTRLB 
LXI  H,42000A 
1101  0.30  CO CODE 
31.16. FHLSE 

CTRLB  CPI  2200 
3112  CTRLA  GOTO XMIT 
LXI  H.420000 
1401  M.20  XMIT CODE 

FALSE 
CTRL,'.  CPI  2100  ID 

JUZ  FALSE 
LXI  11.4200 04 

MAO  ID CODE 
FRLSE  CRLL  2252  ZERO SCSLCTL 

RET 
. 2252 SUBROUTINE - ZERO SCSLCTL 
22.,2  LXI  H.40252A  SCSLCTL 

MUI  0,00 
RET 
END  START 
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ZERO INTERRUPT 
SCRATCHPAD 

SET LTRS CODE 

SET FIGS MODE 

YES 

GET INTERRUPT 
SCRATCHPAD 

INPUT PORT 
STATUS 

YES  IGO TO TRANSMIT 
ROUTINE 

LOOK-UP BAUDOT 
CODE FOR FIGS 
CHARACTER 

LOOK-UP BAUDOT 
CODE FOR LTRS 
CHARACTER 

CALL SWCHAR 

INPUT NEW 
CHARACTER 

SET LT RS MODE 

Fig. 4. RTTY receiver flowchart. 

START ) 

ZERO 
SCRATCHPAD 

TURN ON 
TRANSMITTER 

SET LTIRS CODE 

SET COLUMN 
COUNTER TO O 

LOAD INTERRUPT 
SCRATCHPAD 

YES 
GO TO MORSE 

YES  I 
1 GO TO CO 

/  INPUT FROM 
TERMINAL 

ES 

CALL TRANSMIT 

CALL SPLFCR 

GO TO RECEIVE 
ROUTINE 

. Fig. 5. RTTY transmit routine. 

grammed for 5-bit words 
and 11/2  stop bits. The 
UART's clock, U4, is ad-
justed for a frequency that 
is 16 times the RTTY baud 
rate. For 60 wpm, the fre-
quency of the clock is 727 
Hz. When the UART de-
tects and loads a valid 
Baudot word, it signals the 
computer on the DAV (data 
available) line. After the 
computer accepts the par-
allel word, it signals back 
on the RDAV (reset data 
available) line, allowing the 
UART to load another word 
in its buffer. The PLL input 
circuits, including U9 and 
part of U8, allow receiving 
of normal and inverted 
signals and provide a need-
ed tuning aid. When a RTTY 
signal is correctly received, 
the mark LED should light 
during idle moments be-
tween characters and both 
should light during con-
tinuous transmission. 
In the transmit mode, the 

UART signals the computer 
to load a word using the 
TBMT (transmitter buffer 
empty) line. After the com-
puter has loaded a Baudot 
word, it signals the UART to 
begin serial transmission us-
ing the DS (data strobe) line. 
The UART adds the correct 
number of start (1) and stop 
(1 1/2)  bits and then transmits 
the word serially at a baud 
rate of one-sixteenth its 
transmit clock rate. The 
serial transmit signal op-
erates an electronic switch 
in U6 that keys a two-fre-
quency oscillator (U5). 
When the serial out line is 
low, the switch is open and 
U5 should be adjusted by 
the 10k-C2 potentiometer to 
oscillate at 4250 Hz. When 
the serial line is high, the 
switch is closed and U5 
should be adjusted by the 
5k-52 potentiometer to os-
cillate at 4590 Hz. 
The J-K flip-flop device, 

U7, divides the output fre-
quency of U5 by two to pro-
vide a symmetrical square 
wave at the correct mark 
and space frequencies. The 
output of U7 goes through 
an electronic switch to a 

low-pass filter and then to 
the microphone input of 
the SSB radio transmitter. 
The second electronic 
switch is controlled by the 
"reader on/off" line from 
the H8-2 parallel interface 
board. This arrangement al-
lows the computer to turn 
the transmitter on and off 
using the transmitter's 
voice-operated switch 
(VOX) and also to transmit a 
Morse code identification 
signal. The 3-kHz low-pass 
filter converts the square 
wave output of U7 to a sine 
wave. The 1k-S? potentiom-
eter should be adjusted to 
provide the same output 
level as the microphone 
normally used with the 
transmitter. The complete 
filter and level adjust 
potentiometer should be 
well shielded to prevent 
stray noise from being 
transmitted. 

H8-2 Parallel Interface 
Board 
The FSK computer inter-

face is connected to one of 
three parallel ports of 
Heath's H8-2 parallel inter-
face board. The port ad-
dress jumpers for the select-
ed parallel port should be 
connected for 1008. On that 
port, connect the logic 
jumpers as follows: 1) 
A1 —A2, open; 2) B1 —B2, 
open; 3) C1 —C2, shorted, 
and 4) E1— E2, shorted. The 
output of the FSK computer 
interface (Fig. 3) is con-
nected to the parallel port 
at P101 by a ribbon cable 
terminated with the Heath-
supplied 25-pin connector. 

SSB Receiver and 
Transmitter Operation 

Both the SSB receiver 
and transmitter must be 
operated in the upper side-
band (USB) mode for cor-
rect polarity reception and 
transmission. The receiver 
should have less than 100 
Hz/H drift after warm-up. 
Most SSB transmitters are 
not designed to operate at 
the 100% duty cycle re-
quired of RTTY. The man-
ufacturer's specifications 
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040.147 
040.152 
041.150 
041.150 
041.153 
041.155 
041.157 
041.161 
041.163 
041.165 
041.167 
041.171 
041.173 
041.175 
041.200 
041.202 
041.205 
041.207 
041.212 
041.214 
041.216 
041.221 
041.223 
041.224 
041.225 
041.227 
041.232 
041.233 
041.234 
041.236 
041.241 
041.243 
041.245 
041.246 
041.247 
041.252 
041.255 
041.257 
041.262 
041.263 
041.264 
041.266 
041.271 
041.273 
041.275 
041.276 
041.277 

RTTY receive program listing. 

RTTY RUM  -  18 AUG 1978 
BY LEWIS THOMPSON 

• THIS PROGRAM ACCEPTS UALID BAUDOT CHARACTERS THROUGH 
... PORT 100. CONUERTS THEM TO ASCII AND THEN SENDS THEM 

•  TO HEATH'S CONSOLE DRIVER FOR DISPLAY ON TERMINAL. 
... THIS PROGRAM RE WIRES THE CONSOLE DRIVER AND THE 
• CONTROL INTERRUPT PROGRAM FOR OPERATION. 
• THE ADDRESS OF THE CONTROL INTERRuPT PROGRAM MUST 
• LOADED INTO THE CONSOLE DRIVER AS FOLLOWS: 
•  040.250  LORD  000 
•  040.251  LOAD  044 
• CTRL-0 FORCES THE LTRS CODE. 
... CTRL-8 CAUSES A BRANCH TO RTTY %MIR. 
• THE COMPLETE RTTY PROGRAM SHOULD BEGIN Al THE 
• FIRST STEP OF THE RECEluER PROGRAM (048.150. 
▪ SO THAT ALL SYSTEM PORTS ARE PROPERLY INITIALIZED. 

$60CHAR 
SPRSCL 
STRRT 

315 152 040 
076 201 
323 101 
076 100 
323 101 
076 116 
323 101 
076 047 
123 101 
076 000 
062 000 042 
026 000 
072 000 042  INPUT 
376 002 
312 100 042 
333 101 
346 002 
312 202 041 
333 100 
137 
172 
376 000 
312 262 041 
127 
173 
376 037 
312 255 041 
306 037 
006 842 
117 
012 
315 147 040 
383 202 041 
026 000  DO 
383 202 041 
127  LTRS 
173 
376 033 
312 305 041 
306 000 
886 042 
117 
812 
315 147 040 

EOU 
EOU 
ORG 
CALL 
M)I 
OUT 
MUI 
OUT 
MUI 
OUT 

OUT 
MUI 
SIR 

LDA 
CPI 
JZ 
IN 
ANI 
J2 
IN 
MOV 
MOU 
CPI 
.12 
MOV 
MOV 
CPI 
JZ 
RD! 
MUI 
MOU 
LDRX 
CALL 
IMP 
MVI 
JMP 
MOV 
MOW 
OPI 
J2 
RDI 
MUI 
MOV 
LDAX 
CALL 

40I47A 
40152A 
4115 04 
$PRSCL 
A.2010 
1810 
A.1000 
1010 
A.1160 
1010 
A.470 
1010 
A.00 
42 00 04 
0. 00 
4200 90 
20 
4210 90 
1010 
20 
INPUT 
1000 
E.A 
A.D 
00 
LTRS 
D.A 
RE 
370 
DO 
0370 
8.4281 
CA 
B.0 
$61CHAR 
INPUT 
0.00 
INPUT 
D.R 
A.E 
330 
DI 
80 
8.420 
C.R 
B.0 
$WCHAR 

BE 

GUARANTEE OUT OF MODE 

RESET PORT 

MODE WORD 

TURN  XMTR OFF 

ZERO SCRATCHPAD 
SET D*0 
INTERRUPT SCRATCHPAD 
KNIT CODE 
%MIT PROGRAM 
TEST FOR NEW CHAR. 
UART STATUS 

SAUE CHAR. 
GET D 
TEST D 

SAVE D 
GET CHAR. 
LTRS CODE 
JMP ON Aw37 
FIGS OFFSET 
MEM. HIGH 
LORD C WITH MEM. HI 
LOAD A 

SET D...0 

SARVE D 
GET CHAR. 
FIGS CODE 
JMP ON A...33 
LTRS OFFSET 
PER. HIGH 

041.302 
041.385 
041.387 

383 202 041 
026 001 
383 202 041 

042.001 
042.001  105 
042.002  012 
042.003  101 
042.004  040 
042.005  123 
042.086  III 
042.007  125 
042.010  015 
042.011  104 
042.012  122 
042.013  112 
042.014  116 
042.015  186 
042.016  103 
042.017  113 
042.020  124 
042.021  132 
042.022  114 
042.023  127 
042.024  110 
042.025  131 
042.026  120 
042.027  121 
042.030  117 
042.031  102 
042.032  107 
042.033  853 
042.034  115 
042.035  138 
042.036  126 
042.037  040 
042.040  063 
042.041  012 
042.042  055 
042.043  040 
042.044  007 
042.045  070 
042.046  067 
042.047  015 
042.050  044 
042.051  064 
042.052  047 
042.053  054 
042.054  041 
042.055  872 
042.856  050 
042.057  065 
042.060  042 
042.061  051 
042.062  062 
042.063  043 
042.064  066 
042.065  060 
042.066  061 
042.067  071 
042.070  077 
042.071  046 
042.072  040 
042.073  056 
042.074  057 
042.075  073 
042.076  053 
042.077 

JPIP  INPUT 
DI  MUI  0.10  SET D.1 

JMP  INPUT 

• ASCII TO BAUDOT CONVERSION TABLE 

ORG  42801A 
DO  1050  E 
De  0120  IF 
DB  1010  R 
DO  0400  SP 
DO  1230  S 
De  1110  I 
De  1250  U 
DO  m g  CR 
DO  1040  D 
DO  1220  R 
DO  1120  J 
DO  1160  N 
De  1060  F 
De  1030  C 
DO  1130  K 
De  1240  T 
De  1320  2 
De  1140  L 
DO  1270  14 
DO  1100  M 
DO  1310  Y 
DO  1200  P 
DO  1210  0 
DO  1170  0 
DO  1020  B 
D8  1070  G 
DO  0530  ..(FIGS) 
DO  1150  M 
De  1300  X 
DO  1260  U 
DO  0400  ER(LTRS) 
De  0630  3 
De  0120  LF 
DO  0550  - 
DO  0400  SP 
De  70  BELL 
DO  780  8 
DO  670  7 
De  150  CR 
DO  440  $ 
DO  640  4 
De  470 
De  540  . 
De  410  . 
DO  720  . 
DO  500  ( 
D8  650  5 
DO  420  ' 
De  510 
DO  620  2 
DO  430  0 
DO  660  6 
D8  600  0 
De  610  1 
De  710  9 
DO  770  ? 
De  460  i 
D8  400  SP(FIGS) 
DO  560  . 
DO  570  , 
DO  730  I 
DO  530  ...(LTRS) 
END  STRRT 

should be consulted to de-
termine a safe maximum 
power limit. The SB-401 
transmitter is presently be-
ing operated at a plate cur-
rent of 150 mA rather than 
the SSB-recommended 250 
mA. 

RTTY Interface Software 
The speed requirements 

as well as the lack of com-
plex mathematical expres-
sions allowed the interface 
software to be written in as-
sembly language. The soft-
ware is divided into three 
separately assembled pro-
grams, plus Heath's console 
driver program. Listings of 
the three RTTY programs 
are included in this article. 

RTTY Receiver Program 
The receiver program 

uses the console driver and 
the CIP programs. An excel-
lent description of Heath's 
console driver is contained 
in issue No. 2 of Remark.' 

The RTTY software entry 
point should be the start 
of the receive program 
(041.150 offset octal) to ef-
fect port initialization. Fig. 
4 shows a flowchart for the 
receive program. Both the 
console terminal's serial 
port and the RTTY inter-
face's parallel port are ini-
tialized at the beginning of 
the program. The command 
word, 0478, sent to the con-
trol port (101 8) turns the 
transmitter off. The CIP pro-
gram places different num-
bers in a scratchpad (042/ 
000) based upon which 
CTRL key interrupts occur. 
The receive program initial-
ly zeros this location and 
then tests it for a branch 
to the transmit routine each 
time a new character loop 
is performed. After testing 
for a transmit program 
branch, the first bit of the 
control input port is tested 
to determine if a new 
character has been loaded 

in the RTTY interface 
UART. If a new character is 
present, it is loaded into the 
computer, thereby freeing 
the interface UART to 
search for the next char-
acter. After loading a char-
acter, the routine checks 
whether it is in the LTRS 
(D=1) mode. If it is in the 
LTRS mode, the new char-
acter is compared with the 
FIGS code. If the new char-
acter is the FIGS code, the 
FIGS mode is set (D = 0) and 
the program loops back for 
a new character. If the new 
character is not the FIGS 
code, its numeric value 
forms the lower 8-bit ad-
dress at which the Baudot 
character's equivalent 
ASCII value is stored. This 
value is sent to the terminal 
via the console driver 
routine SWCHAR for dis-
play. The same logic is fol-
lowed for the FIGS code 
branch. The FIGS charac-
ter's numeric value is added 

to an offset (378) to form the 
lower 8-bit address for entry 
into the conversion table. 
When a CTRL-D is keyed, 
the CIP program sets D= 0, 
forcing the receive program 
into the LTRS mode. 

RTTY Transmit Program 
The transmit program 

consists of three separate 
routines: transmit, CQ, and 
Morse ID. The transmit rou-
tine together with the CIP 
and console driver pro-
grams generate Baudot 
code from the terminal. A 
flowchart for the transmit 
routine is shown in Fig. 5. 
The program begins by 
zeroing the scratchpad and 
then turning on the trans-
mitter. Both the LTRS/FIGS 
register (D) and the column 
count register (E) are zeroed 
before the scratchpad is 
tested. The scratchpad is 
tested for either a branch to 
the Morse ID routine or the 
CQ routine. If both tests are 
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040.144 
040.152 
040.147 
041.167 
041.153 
042.100 
042.100 
042.182 
042.105 
042.107 
042.111 
042.113 
042.115 
042.120 
042.122 
042.125 
042.127 
042.132 
042.135 
042.137 
042.142 
042.145 
042.146 
042.150 
042.153 
042.156 

042.161 
042.162 
042.165 
042.167 
042.172 
042.174 
042.177 
042.201 
042.202 
042.203 
042.205 
042.210 
042.212 
042.215 
042.216 
042.217 
042.221 
042.224 
042.226 
042.231 

042.234 
042.235 
042.236 

076 
062 
076 
323 
026 
036 
072 
376 
312 
376 
312 
315 
376 
312 
315 
173 
376 
302 
315 
303 

345 
315 147 
376 015 
302 203 
876 ele 
315 343 
036 000 
341 
311 
376 012 
302 217 042 
076 002 
315 343 042 
341 
311 
376 040 
302 234 042 
076 004 
315 343 042 
303 301 042 

147 
172 
376 000 

RTTY transmit program listing. 

• RTTY XMTR 
• ey LEWIS A. THOMPSON 
• 3006 CARLISLE 
• AUSTIN. TEXAS 
• JAN. 6.  1979 

• THIS PROGRAM GENERATES OAUDOT CHARACTERS FOR 
.  TRANSMISSION THRU AN EXTERNAL URRT AY-3-1015. 
• PARALLEL PORT 100,101 IS USED BY THIS PROGRAM. 
. THE BRUDOT CHARACTERS LTRS RAD FIGS ARE 
• GENERATED BY PROGRAM wHEA NEEDED. 
. AFTER 72 SPACES. LINE FEED-TWO CARRIAGE RETuRNS-
. AND LTRS CODE ARE GENERATED. 
• THE CONSOLE DR WER S 28 CHARACTER TYPE-AHEAD 
• BUFFER IS USED. 
. ALL PRINTABLE CHARACTERS ARE ECHOED TO TERMINAL 
• USING DRIVER ROUTINE. 

. ESC KEY CRUSES A BRANCH TO THE RECEIuER ROUTINE. 

*RC MP  EOU  401444 
SPRSOL  LOU  401524 
SWCHAR  EOU  40147A 
RCUR  Eat)  41167A 
RCUR1  Eat)  421934 

CG  421 004 
000  START  MIJI  A.00  SET A.0 
000 042  STA  420000  ZERO SCRATCHPAD 
087  MUI  A.70  XMIT MODE WORD 
101  OUT  1810  TURN ON XMTR 
000  NxLINE  MVI  0, 00  SET LTRS CODE 
000  9.21  E.00  SET COLUMN COUNT-0 
000 042  SALINE  LDA  4200 04  INTERRUPT SCRATCHPAD 
001  CPI  10  MORSE ID CODE 
200 043  32  MORSE  GOTO ID ROUTINE 
003  CPI  30  CO CODE 
100 044  JZ  CO  CO ROUTINE 
144 040  CRLL  SRCHAR  GET CHARACTER 
033  CPI  330  ESC KEY CODE 
167 041  33  RCMP  GOTO RC M 
161 042  CALL  XMIT 

MOU  AC  RECOuER E 
110  CPI  1100  COMPLETED LINE (72) 
115 042  JNZ  SALINE 
304 042  CALL  SPLFCP  XMIT LF.CR.CR.LTRS 
111 042  JMP  NXLINE 

. XMIT SUBROUTINE - THIS ROUTINE CONVERTS ASCII 

.. CHARACTERS FROM TERMINAL TO SMOOT THEN SENDS 

.  TIER TO THE EXTERNAL UART 014 PORT 100. 
XMIT  PUSH  A  SAuE H 

040  CALL  SwCHAR  ECHO CHAR. TO TERM. 
CPI  ISO  CR - ASCII 

042  PC  SLF 
Mu!  4.100  CR - BAUDOT 

042  CALL  SSEND  XMIT CR 
MUI  E.00  SET COLUMN courr.0 
FOR  A  RESTORE A 
RET 

SLF  CPI  120  LF - ASCII 
J14.7  SSP 

0.20  LF - BAUDOT 
SSEND  XMIT LF 
H 

MUI 
CALL 
POP 
RET 

SSP  CPI  400  SPACE - ASCII 
JAZ  TEST 
MuI  4.40  SPACE - BAUDOT 
CALL  SSEND  XMIT SPACE 
YAP  SINRE 

. TEST FOR LETTERS OR FIGuRES CODE 
TEST  mOu  HA  SAUE ASCII CHAR. 

.101, AG  GET D 
CPI  00  TEST D 

042.240 
042.243 
042.244 
042.246 
042.251 
042.214 
042.257 
042.260 
042.262 
042.265 

042.270 
042.272 
042.273 
042.275 
042.276 
042.301 
042.302 
042.303 

042.304 
042.306 
042.311 
042.313 
042.316 
042.320 
042.323 
042.325 
042.330 
042.332 
042.7.35 
042.337 
042.342 

042.343 
042.345 
042.347 
042.351 
042.354 

042.355 
042.356 
042.360 
042.362 
042.365 
042.366 

042.367 
042.370 
042.372 
042.374 
042.377 
043.000 

043.100 
043.108 
041.101 
043.102 
043.103 
043.104 
043.105 
043.106 
043.107 
043.110 
043.111 
043.112 
043.113 
043.114 
043.115 
043.116 
043.117 
043.120 
843.121 
043.122 

312 257 042 
174 
376 100 
372 270 042 
315 367 042 
303 270 042 
174 
376 100 
362 270 042 
315 355 042 

306 037 
117 
006 043 
012 
315 343 042 
034 
341 
311 

076 002 
315 343 042 
076 012 
315 147 040 
076 015 
315 147 040 
076 010 
315 343 042 
076 010 
315 343 042 
076 037 
315 343 042 
311 

323 
333 
346 
312 
311 

365 
076 
026 
315 
361 
311 

365 
876 
026 
315 
361 
311 

015 
021 
024 
011 
004 
032 
013 
017 
022 
004 
004 
014 
003 
034 
035 
026 
027 
023 
001 

037 
000 
343 042 

100 
101 
001 
345 042 

LIPS 

JZ  LI PS 
MCA;  A,14  GET ASCII CHAR. 
CPI  1000 
04  'OUT 
CALL  SPLTRS 
YMP  sOUT 
IOU  AU  GET ASCII CHAR. 
CAI  1000 
JP  SO W' 
CALL  sPFIGS 

. L00.-UP BAUDOT CHARACTER FROM TABLE 
SCUT  ADI  370  BAUDOT TABLE OFFSET 

Mau  CA  MEM. ADD. LOU 
MOI  8.430  MEm. ADD. HIGH 
LDAX  8,C 
CALL  *SEND  xMIT BAUDOT CHAR. 

$1NRE  INR  E  E.E.1 
POP  H 
RET 

. spLFCR SUBROUTINE - PRINTS LF.TWO CR S.LTRS 
SPLFCR  9.11  0.20  LF - BAUDOT 

CALL  SSEND 
4.120  LF - ASCII 
SWCHAR 
A.15.2  CR - ASCII 
SWA M 
4.2 00  CR - OAUDOT 
*SEND 
4.100 
SSEND 
4.370  LTRS CODE 
SSEND 

CALL 
MuI 
CALL 
MuI 
CALL 
MUI 
CALL 
MUI 
CALL 
RET 

. *SEND SUBROUTINE - SENDS CHARACTER TO OUTPUT 

. THEN WAITS FOR HANDSHPKE FROM UPAT. 

*SEND  OUT  1000  SEND CHARACTER TO PORT 
LOOP1  IN  1010 

RAI  10  MASK 
JZ  LOOPI 
RET 

. SPFIGS SUBROUTINE - SEND BAUDOT FIGS CODE 
sPFIGS  PUSH  PS4.1  SA M A 

033  MI  4.330  FIGS CODE 
eel  mut  G.10  SET 1....1 
343 042  CALL  'SEND 

FOR  PSW 
RET 

. spLTRS SUBROUTINE - SENDS BAUGOT LIPS COLE. 
SPLTRS  PUSH  PSW  $ALE A 

21611  4.370  LETTERS COLE 
muI  D.00  SET D.0 
CALL  SSENG 
POP  PSW 
RET 

. xMTP TABLE 
ORG  431004 
D8  150 
DB  210 
DB  240 
.0.0  110 
DB  40 
DB  320 
DB  130 
D8  170 
DB  220 
DO  40 
(16 
DO 
D8 
DB 

C43 
DO 
DB 
DS 

40 
140 
30 
340 
350 
260 
270 
230 
10 

A 

(TRANSMIT) 

Tr?ER:1AC 11AL 

YES 

YES 

YES 

TRANSMIT BAUDOT 
CARRIAGE RETURN 

TRANSMIT BAUDOT 
LINE FEED 

TRANSMIT BAUDOT 
SPACE 

(  RETURN) 

SET COLUMN 
COUNT  0 

CALL GPF,GS  CALL BPLTRS 

LOOM-UPBAUDOT 
CHARACTER 

1   
CALL $sEND 

INCREMENT 
COLUMN COUNT 

( RETURN-) 

Fig. 6. Transmit subroutine. 
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invalid, the program gets 
the next character from the 
terminal using a console 
driver routine called 
SRCHAR. If the ASCII char-
acter is not the ESC key 
code, then the program 
calls the subroutine XMIT; 
otherwise, it branches to the 
receiver program. A flow-
chart of the XMIT subrou-
tine is shown in Fig. 6. After 
being called, this subrou-
tine immediately echoes 
the character back to the 
terminal for display using 
the console driver subrou-
tine SWCHAR. XMIT then 
compares the ASCII char-
acter with the character for 
carriage return (CR), line 
feed (LF), or space. If any of 
these tests is valid, the valid 
character is converted to 
Baudot and transmitted. 
The CR test sets the column 
count to zero and returns to 

the main program for an-
other character. The LF test 
simply returns to the main 
program for another char-
acter. The space test 
branches within the subrou-
tine to a point where the 
column count is incre-
mented, and a return to the 
main program is executed. 
If all three tests are in-

valid, XMIT then tests the 
LTRS/FIGS register. If the 
program is in the LTRS 
mode, the new character is 
compared to 1008. A 
positive result means the 
new character is an ASCII 
LTR and its Baudot equiva-
lent is transmitted. If the 
comparison is negative, the 
new character is a FIG, and 
the Baudot FIGS shift 
character (338) must be 
transmitted before the 
character. After the Baudot 
character is transmitted, 



043.123  012  D8  120  4  THIS ROUTINE SENDS THE .RERDER ON" OR -READER OFF" 
043.124  020  De  200  5  COmmAND WORDS TO PORT 101 TO KEY THE XMTR FOR MOR5E 
043.125  025  DB  250  6  CODE IDENTIFICATION. 
043.126  007  08  70  7  THE uOX HOLD ON THE SS8 TRANSMITTER SHOULD BE 
043.127  006  DB  60  8  ADJUSTED SO THAT IT DOES NOT DROP OUT DURING THE 
043.130  030  DB  300  ,  WORD SPACE INTEPJAL. 
043.131  016  DB  160  CTRL-A WHILE IN THE XMIT M OE CAUSES A BRANCH TO 
043.132  036  DB  360  1  THIS ROUTINE. 
043.133  004  DB  40  THIS ROUTINE BRANCHES TO THE TRANSMIT mODE UPON 

0 ,- .134  Oro  CC  40  COmPLETION. 
n43 .135  004  CC  40  000.057  EOU  53A 
043.136  071  DC  310  ' 
043.137  004  DB  40  043.200  CRG  4329 04 
047.140  D8  30  A  043.200  026 020  MORSE  MuI  0.200  LOAD NO. OF mORSE CHARS. 
043.141  071  ce  310  8  043.202  041 300 043  LxI  A.TABLE  CODE TABLE 
047.14:  016  DB  160  C  043.205  176  NYTC  MOO  A M 
043.14 - 011  DB  110  D  043.206  207  N UT  ADD  A  SHIFT LEFT 
04- .144  001  DB  10  E  043.207  312 240 047  32  SPACE  IS ACC. EMPTy , 
047.145  015  DB  150  F  043.212  365  PUSH  PS14  SAuE CHAR. 
n47.146  072  DB  320  G  043.211  322 227 043  300  DOT 
047.147  024  D8  240  H  043.216  076 200  MJI  0.2000  LOAD DASH LENGTH 
n41.150  006  DB  60  I  043.220  315 255 043  CALL  CODEGEN 
043.151  013  08  130  I  043.223  361  POP  PSW  RECOUER CHAR. 
043.152  017  DB  170  IT  043.224  303 206 043  PIP  NEXT 
043.153  022  De  220  L  041.227  076 053  DOT  MUI  A.530  LOAD DOT LENGTH 
043.154  034  De  340  m  043.231  315 255 043  CALL  CODEGEN 
043.155  014  De  140  N  043.234  361  POP  PSW  RECOuER CHAR. 
043.156  030  DB  300  0  043.235  303 206 043  JrP  NExT 
041.157  026  DB  260  P  043.240  076 200  SPACE  mVI  A.2000  LOAD DASH LENGTH 

047.160  027  ue  270  0  043.242  315 053 000  CALL  DLY 
047.161  012  DB  120  R  043.245  043  INX  H 
043.162  a n  08  50  s  043.246  025  OCR  D 
047.167  020  De  200  T  043.247  302 205 043  NZ  NxTC 
043.164  007  D8  70  U  043.252  303 100 042  IMP  START 

043.165  036  DB  360  u  • CODEGEN SUBROUTINE - 
043.166  023  DB  230  w  043.255  365  CODEGEN  PUSH  PSw  SAuE A 
043.167  035  D8  350  x  043.256  076 007  MvI  A.70  TURN ON XMTR 
043.170  025  DB  250  y  043.260  323 101  OUT  1010  SEND ON TO PORT 
047.171  021  D8  210  2  043.262  361  POP  PSW  RECOuER A 

4. CO ROUTINE - THIS ROUTINE TRANSmITS THE CONTENTS  043.263  315 053 000  CALL  DLY 
•  OF  8uFFER .  043.266  076 047  mul  A.470  TURN OFF XMTR 
• CTRL-C WHILE IN THE SPIT MODE (CTRL-B• CALLS THIS  043.270  323 101  OUT  1010  SEND OFF TO PORT 
•  ROuTINE.  043.272  076 053  MUI  0,530  DOT LENGTH SPACE 
• CO EXITS TO MORSE ID WHEN A ASCII PERIOD IS  043.274  315 053 000  CALL  DL',' 
•  ENCOUNTERED IN THE BUFFER.  043.277  311  RFT 

• THE COLUMN COUNTER IS USED IN THIS ROUTINE.  • mORSE CODE TO OCTAL CONuERSION TABLE: 
• BUFFER IS PLACED AT THE END OF THE RTTY PROGRAM  • A  140  0  360  2  074 
•  TO 001. 08 A BuFFER LENGTH LIMITED ONLY BY MEMORY  .. B  210  P  150  3  034 
•  SIZE. 

044.100  CO  ORG  44100A  • C  250  0  330  4  014 

044.100  315 304 042  CALL  SPLFCR 
044.103  036 000  MUI  E.00  SET COLLmN 001,041.9 
044.105  041 166 044  LXI  H.BUFFER 
044.110  176  LOOP2  MOu  A M 
044.111  376 056  CPI  560  PERIOD-ASCII 
044.113  312 200 043  32  MORSE 
044.116  315 161 042  CALL  XMIT 
044.121  043  IN))  H 
044.122  173  MOu  RE  GET COLUMN COUNT 
044.123  376 110  CPI  1100  COmPLETE LINE, 
044.125  302 110 044  INZ  LOOP: 
044.130  315 304 042  CALL  SPLFCR 
044.133  036 000  MVI  E.00  SET COLUmN COUNT.0 

044.135  303 110 044  3MP  LOOP2 
• LOAD BuFFER - THIS ROUTINE PERMITS CONSOLE TERMINAL 
•  TO LOAD BUFFER. 
• THIS ROuTINE IS mANUALLY ADDRESSED USING HE: FRONT 
•  PANEL <LOAD PC THEN GO ,.  043.300  220  TRBLE  2200 

E • EPIC' BUFFER TEXT WITH A PERIOD.  THIS WILL CAUSE  043.301  100  1000 
•  A BRANCH TO THE RECE WER ROUTINE.  043.302  000  00 

043.303  000  00 
044.140  315 152 040  LORD  CALL  SPRSCL  INITIALIZE TERM. PORT 043.304  160  1600 
044.143  041 166 044  LxI  H.BuFFER  043.305  004  40 
044.146  315 144 040  GETCH  CALL  IRCHAR  GET CHAR.  043.306  040  08  400 
044.151  315 147 040  CALL  SLICHAR  ECHO TO COUSCLE  043.307  050  500  F 
044.154  167  MOO  M A  riOJE CHAR. TO BUFFER 043.310  330  06  3300 
044.155  376 056  CPI  560  PERIOD-ASCII  043.311  000  00 

044.157  312 157. 041  JZ  RCURI  043.312  000  08  cla 
044.162  043  INX  H  043.313  160  1600 '  
044.163  307 146 044  JAR  GETCH  043.314  004  40  5' 
044.166  BUFFER  DS  200  043.315  040  400  I 

• rcem ID  043.316  050  08  500  0 
• JAN.  10.  1979  043.31 7 330  3300 

IN)) mEmORY POINTER 
DEC CHAR. COUNT 

GOTO TRANSMIT ROUTINE 

• 0  220  R  120  5  004 
• E  100  S  020  6  204 
• F  050  T  300  7  304 
• G  320  U  060  8  344 
• H  010  u  030  9  364 
• I 040  W  160  .  126 
• .1  170  X  230  .  316 
• •  260  Y  270  224 
• L  110  Z  310  '  062 
• M  340  0  374 
• N  240  1  174 

• TUO "000" SHOULD BE USED TO GENERATE A 
• WORD SPACE. 
• THE NUMBER OF MORSE CHARACTERS INCLUDING 
• SPACES MUST BE ENTERED INTO PROGRAM  AT 
• 043.201 IN OCTAL. 

the LTRS/FIGS mode must 
be shifted to FIGS before a 
return to the main program 
is executed. When the pro-
gram is in the FIGS mode, 
the LTRS code (378) must 
precede the next LTR to be 
transmitted. After any print-
able character is transmit-
ted, the column counter (E) 
is incremented before a 
return to the main program 
is executed. The utility sub-
routines  SPFIGS  and 
SPLTRS shown in Fig. 7 han-
dle the LTRS/FIGS conver-
sions and SSEND subrou-
tine does the actual char-
acter transmitting. If upon 
return to the main program 
the column count is equal 
to 72 (width of a standard 
TTY terminal), a subroutine 

CS•L•cR 
LOAD BAuDOT 
LINE FEED 

CALL SSEND 

SEND LINE 
FEED TO 
TERMINAL 

SEND CARRIAGE 
RETURN TO 
TERMINAL 

LOAD EiBuDOT 
CARRAGE RETURN 

CALL SSEND 

CALL $SEND 

LOAD LTRS CODE 

CALL SSE 

( RETURN 

Fig. 7. Utility transmit subroutine 
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IMP 

START START 

( LOAD  ) 
DUFFER  

CALL SPLFCR 

SET COLUMN 
COUNT *0 

LOAD TAOLE 
ADDRESS 

ICALL TRANSMIT I 
ADD I TO TAOLE 
ADDRESS 

SET COLUMN 
COUNT *0 

INITIALIZE 
TERMINAL UART 

INPUT FROM 
TERMINAL  

OUTPUT TO 
TERMINAL 

STORE 
CNARACTER 

YES 

INCREMENT 
MEMORY POINTER 

GO TO RECEIVE 
ROUTINE 

Fig. 8. CQ transmit program. 

SPLFCR is called. SPLFCR 
transmits line feed, two car-
riage returns, and the LTRS 
shift character. The two car-
riage returns allow mechan-
ical printers time to return 
to column zero before text 
starts again. After execut-
ing SPLFCR, the program 
branches back to "set LTRS 
code" to begin another 
loop through the program. 
The CQ routine, whose 

flowchart is shown in Fig. 8, 
first calls SPLFCR then sets 
the column count to zero. 
ASCII characters are then 
sent sequentially to the 
XMIT subroutine until a 
period character is en-
countered. When a period 

is encountered in the buf-
fer, a branch to the Morse 
ID routine is executed. 
After each column count of 
72, the SPLFCR subroutine 
is called. A special, man-
ually-executed routine, 
LOAD BUFFER (beginning 
at 044/140), is used to ini-
tially load the buffer. This 
routine sequentially loads 
ASCII characters from the 
terminal into memory until 
a period is sent. The period 
is stored and then the pro-
gram branches to the re-
ceive program. The CQ buf-
fer is placed at the end of 
the RTTY program so that 
the length of the buffer is 
limited only by the memory 

LOAD Cn•RACTER 
COUNT 

LOAD MORSE 
CNARACTER M A 

TRANSMIT I 
GO TO 

Fig. 9. Morse ID program. 

( START ) 

Fig. 10. Control interrupt program. 

size (less stack require-
ments). 
The flowchart for the 

Morse ID routine is shown 
in Fig. 9. This program gen-
erates Morse code char-
acters by interrupting the 
audio output of the RTTY 
interface using the "reader 
on/off" control line of the 
H8-2 parallel port. (A com-
plete discussion of this 
Morse code storage tech-
nique can be found in Ref-
erence 4.) Each Morse char-
acter is represented from 
left to right, one bit per ele-
ment, using 0 for dot and 1 
for dash. At the end of the 
character, a 1 is placed as a 
stop bit; remaining bits are 

(CODEGEN 

/ TURN ON 
TRANSMITTER / 

CALL OLT 

/
TURN OFF 
TRANSMITTER 

SET 
A* DOT LENGTR 

CALL DO' 

( RETURN ) 

filled with zeros. A com-
plete alphanumeric conver-
sion table in octal appears 
in the source code listing of 
the Morse ID program. A 
word space is generated by 
using two all-zero char-
acters. The number of 
Morse characters must be 
loaded in 043/201 in octal. 
The program sequentially 
loads characters from 
TABLE into the accumu-
lator. Each character is 
shifted left using ADD A 
one place per loop and then 
the carry bit is tested. If the 
carry bit is not set, a dot is 
transmitted. If the carry bit 
is set, a dash is transmitted. 
When only zeros remain in 
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the accumulator, a dash-
length letter space is gen-
erated before the next char-
acter is loaded. The subrou-
tine CODEGEN uses a sub-
routine DLY to generate dot 
and dash length time de-
lays. DLY is part of Heath's 
H8 front panel monitor 
routine (in ROM) and uses 
the interrupt clock to 
generate time delays in 
milliseconds equal to twice 
the value of the ac-
cumulator. 
Once the CQ buffer and 

the Morse ID tables have 
been loaded, the complete 

RTTY object program can 
be dumped onto a new tape 
preserving the custom 
tables. 

Control Interrupt Program 
The flow diagram for the 

CIP is shown in Fig. 10. 
Heath's H8 console driver 
program has interrupt pro-
cessing for CTRL A, B, C, D, 
0, P, Q, and S. CTRL A, B, C, 
and D are available for user 
routines. When a CTRL A 
through D interrupt occurs, 
an identifying number is 
placed in SCSLCTL (040/ 
252) and then a branch is ex-

ecuted to the user interrupt 
program found at the ad-
dress labeled KIS. The 
eight least significant bits 
of the address of the inter-
rupt  program  (0008) 
are placed in $CIS (040/250), 
and the eight most signifi-
cant bits (0448) are placed 
in SCIS+ 1 (040/251). The in-
terrupt program tests the lo-
cation SCSLCTL to deter-
mine which of the four 
CTRL interrupts has oc-
curred. After either setting 
the LTRS code (CTRL-D) or 
moving one of the three 
numbers to a scratchpad, 

Partial Parts List 

U1  — LM565CN phase locked loop—National Semiconductor 
U2  — LM311H — National Semiconductor 
U3  —AY-3-1015 UART —General Instruments 

U4,U5  — LM555CN — National Semiconductor 
U6  —CD4066AE— RCA 
U7  —SN7473N —Texas Instruments 
U8  —SN7400N —Texas Instruments 
U9  —SN74LS365 —Texas Instruments 
U10,U11  —LM741CN —National Semiconductor 
L1,L2  —85.5 mH (463 turns of No. 34 enamel wire on 1811P-A400-3B7 

pot core—pot core from Ferroxcube) 

Arise and subscribe to 80 MICROCOMPUTING, the 
newest and fastest growing microcomputer magazine. This 
is full of news about programs, accessories and theory on 
the world's largest selling computer, the TRS-80 5. 
Definitely beginner level and includes lots of program 
listings. Find out what all the fuss is about. 

New subscription  Renewal  12 issues for $18 

Payment enclosed $  24 issues for $30 

VISA  MC  AE  Bill me  36 Issues for S45 

Card  #  _ 

Interbank #  Exp. date 

Signature 

Name 

Address 

City    State  Zip   

gr  0  Please allow 6 to 8 weeks for delivery 
 '"  Canadian: 1 yr. only/S20 in U.S. Funds 

L  microcomputing  Foreign: 1 yr. only/S28 in U.S. Funds 

• P.O.B. 981 • Farmingdale N.Y. 11737 
• TRS-80 is a trademark of Tandy Corporation.  30886 

SCSLCTL is zeroed and a re-
turn executed. 

Testing 
The complete RTTY in-

terface may be tested by 
tape recording the micro-
phone output of the inter-
face on an audio cassette 
recorder and then playing 
that signal back through the 
interface receiver. Perfect 
copy should result if every-
thing is correct. The polari-
ty of the system may be 
verified by the correct 
reception of amateur RTTY 
signals (usually found near 
14.1 MHz) in the USB 
mode.M 
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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. 

fl New subscription  0 Renewal  0 12 issues for $25.00 
0 Payment enclosed   :1 24 issues for $38.00 

0 VISA  [-I MC  AE rl Bill me 0 36 issues for $53.00 

Card # 

Signature 

Name   

 Interbank # _ 

 Exp. date   

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  308B6 
delivery. 

MICROCOMPUTING • POB 997 • Farmingdale NY 11737,/ 

73 Magazine • August. 1980  113 A 



Computerize your log book 

with QSL Manager 
How many times have you looked at your log book and 

wondered if you remembered to send a QSL to that 
operator you worked last week? Or perhaps you sent a QSL, 
but you can't remember getting one in return. The QSL 
Manager program will help you set up a computerized log 
book that will give you fast, efficient access to your records 
The program will allow you to make complete log entries 

which include: date, time, call sign, name, band, both the 
sent and received signal reports, the mode, whether a QSL 
was sent or received, and any remarks you want to add. Up 
to 1400 entries can be recorded on diskettes (depending on 
how many disk drives you have). 
You won't have to fumble with index cards or papers 

when you're in the middle of a contact. The QSL Manager 
program has a built-in search function that will locate and 
present the information on any call sign in your records. 
You can even list all the QS0's for a particular data, time, 
band worked, mode, or a specific signal report. The pro-
gram will even give you a list of all entries where a QSL was 
sent but none was received in return. 
The QSL Manager program has built-in editing features 

that let you always keep your log book up-to-date. Of 
course, there's also a command that lets you output your 
log entries to a printer for hard copy. 
In that next QS0, knock their socks off with your infalli-

ble memory. Just don't tell them you use the QSL Manager 
program. 
This package requires the following minimum system: 
1. A TRS-80 Level II with 16K RAM. 
2. An Expansion Interface with 16K RAM (or more). 
3. One or more disk drives. 
4. Any compatible Disk Operating System. 
S. A printer (optional). 

Pkg. 0151RD (disk-based version) $19.95. 

TO ORDER: Look for this program at the dealer nearest 
you. If your store doesn't stock Instant Software send 
your order with payment to: Instant Software Inc., 
Dept. 8/73, Peterborough, N.H. 03458 (Add $1.00 for 
handling)  or  call toll-free:  1-800-258-5473 (VISA, 
Master Charge and American Express accepted). 

Instant Software 
po 337 

Peterborough, New Hampshire 03458 

A trademark of Tandy Corporat,,, , 

SUPER 

SCARAFEST 

'80 

A Giant Ham & Computer Festival 
for New England 

AUGUST 16 & 17, 1980 
RAMADA INN AND OTHER NEARBY 

LOCATIONS IN NORTH HAVEN, CONNECTICUT. 

COME JOIN YOUR FRIENDS FOR SUMMER FUN AND 
TWO DAYS OF EXCITEMENT AND ACTIVITIES AT SUPER 
SCARAFEST '80 

SUPER 

SCARAFEST 

'80 SUPER SCARAFEST IS ANOTHER SERVICE OF 
SOUTHCENTRAL CONNECTICUT AMATEUR 
RADIO ASSOCIATION (SCARA). 

FOR CONVENIENT RESERVATIONS TO STAY 
OVERNIGHT, CALL THE NORTH HAVEN 
RAMADA INN AT 1-800-228-2828 AND ASK FOR 
SUPER SCARAFEST ACCOMMODATIONS, 

FOR ADDITIONAL INFORMATION: 
CALL (201) 281-6018 BET WEEN 9A M &iP M 
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Don H. Johnson WB6MXD 
943 Cameron Court 
Arroyo Grande CA 93420 

A Different Kind of Charger 
take a Gel/Cell to lunch 

I have always been inter-
ested in rechargeable 

batteries and the means by 
which you can recharge 
these batteries. For in-
stance, even the simple 
carbon-zinc dry cell can be 
recharged successfully to 
some extent using reverse 
current charging methods.' 
The nickel-cadmium bat-
tery is a sealed battery 
which was specifically 
designed to meet the need 
of having rechargeable bat-
tery power available for 

100 

% OF A-NR RAT
ING

 OF CELL 

emergency and portable 
usage. 
The nicad, while being 

much better suited for this 
service than the dry cell, 
still has some problems. Its 
low internal resistance al-
lows it to supply much 
more current than a dry 
cell, but it requires consid-
erable care when recharg-
ing to protect against per-
manent damage from over-
charging. It also can be 
damaged by over-discharg-
ing the battery to the point 

3  4  5  6 

TIME (IN HOURS) 

Fig. 1. Ampere-hour (A h) rating vs. discharge time. The graph 
shows the approximate percentage of Ah capacity available 
when a Gel/Cell is discharged in less than the rated 20-hour 
time period. Note that capacity is nearly 100% above 10 
hours. For example, a 4.5-Ah battery would be worth about 
70% of its rated capacity when discharged in two hours. 
Seventy percent of 4.5 = 3.15 Ah for two hours, or about 
1.575 Amps. 

that a single cell within it 
becomes reversed. 
Depending on the ap-

plication, nicads may not 
even go as long on a charge 
as a carbon-zinc dry cell. In 
fact, they tend to develop a 
"memory" of how long they 
are usually used and they 
will go dead before their 
Ampere-hour (Ah) rating 
says they should.' This can 
usually be corrected by cy-
cling the battery through 
several complete dis-
charge/recharge cycles, but 

it is time consuming and, if 
you forget and let it dis-
charge too long, you may 
be looking for a new nicad. 
And nicads are quite expen-
sive, being made of silver, 
nickel, and cadmium. 

On the other hand, there 
is a new kid on the block 
with quite a bit to offer. The 
gelled electrolyte battery, 
or Gel/Celli m as Globe-
Union, Inc., of Milwaukee, 
Wisconsin, chooses to call 
their product, seems to 

Gel/Cell charger with lid ott. 
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Charger, Gel/Cell, and iron. 

Top view of charger. 

Charger in "homemade" case. 
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have the best of both 
worlds. 
The Gel/Cell is essential-

ly a lead-acid battery like 
the one you use in your car 
except that the electrolyte 
is in a gelled state rather 
than a liquid. The battery is 
sealed so there are no liquid 
levels to check and no oth-
er routine maintenance to 
perform. They can be 
mounted in any position so 
they are ideally suited for 
use in medical equipment, 
tape recorders, or any piece 
of portable equipment that 
may be placed in unusual 
positions. 

The Gel/Cell is compara-
ble to the nicad in many 
ways, if not superior. It can 
be recharged over and over, 
200 to 500 or more com-
plete charge/discharge 
cycles or more. And the 
Gel/Cell does not suffer per-
manent damage from being 
totally discharged as does 
the nicad with its cell-
reversal problem. So, if you 
accidentally leave your 
equipment on for two 
weeks, the batteries will 
come back. The Gel/Cell 
has a high current discharge 
ability like the nicad. 
Globe-Union's little GC 210, 
a 2-volt, 0.9-Ah battery, will 
put out 15 Amperes contin-
uously for 1 minute! 

The Gel/Cell is far above 
the nicad in many ways. It 
has no memory problem. 
You can use just 2% of its 
capacity for years and 
when you want 100%, it's 
there. You do, however, 
have to develop that capac-
ity. Under cyclic condi-
tions, the capacity of the 
battery actually increases 
until, after about 20 cycles, 
the full capacity is reached. 
Once developed, that ca-
pacity is retained over a 
long period of time. 

Gel/Cells can be compet-
itively priced since they are 
made of lead primarily. 
They may be series- or par-
allel-wired to obtain any de-
sired multiple of 2 volts or 
current rating. That brings 
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up another interesting 
point. The Gel/Cell puts out 
2 volts, so it takes fewer 
cells to make a given volt-
age. 
In storage, they lose from 

2 to 3% of their charge per 
month at room tempera-
ture. Other batteries may 
lose as much as 20-40% 
under the same conditions. 
Or, if kept on a "floating" 
voltage of 2.25 to 2.3 volts 
per cell, they can be kept 
for years ready to provide 
emergency service and will 
recharge themselves auto-
matically. 
Globe-Union's Gel/Cells 

are rated in Ampere hours 
at a 20-hour rate. In other 
words, a 12-volt, 4.5-Ah bat-
tery will supply 225 mA for 
20 hours (225 mA x 20 
hours = 4.5 Ah). The 
discharge curves are fairly 
linear, with most smaller 
batteries giving 60-70% of 
their rated 20-hour capacity 
when discharged in one 
hour. For example, the bat-
tery mentioned above will 
supply 3 Amperes for one 
hour, 1.75 Amperes for 2 
hours and about 1 Ampere 
for 4 hours.' 
Having acquired a Globe 

GC 1245 Gel/Cell, I wanted 
to put it to work running a 
Weller constant-tempera-
ture tip, 12-volt soldering 
iron for portable use. (This 
is the battery I was describ-
ing above.) A word here 
about what I observed of 
Globe's numbering system 
for their batteries. The let-
ters "GC" seem to indicate 
"Gel/Cell" and the numbers 
are the voltage and Ah rat-
ing of the battery, in that 
order. So, GC 1245 is a 
Gel/Cell with a 12-volt ter-
minal voltage and a 4.5-Ah 
rating at a 20-hour rate. GC 
811 is an 8-volt battery at 
1.1 Ah, etc. For an approx-
imation of Ampere-hour ca-
pacity for other than the 20-
hour rate, see Fig. 1. 
The Weller iron draws 

about 3 or 4 Amps when 
heating and nothing when 
the desired temperature is 
achieved, so it should be 
able to run for about an 

hour using the GC 1245. Not 
bad. Now we need to look 
at the Gel/Cell's recharge 
characteristics. 
Globe-Union gives some 

specific data on how to 
charge their Gel/Cells for 
optimum life (maximum 
number of cycles). The nor-
mal open-circuit voltage of 
a single cell is 2.12 volts. 
That's 6.36 volts for a 
"6-volt" battery (3 cells), 
8.48 volts for an 8-volt bat-
tery, and 12.72 volts for a 
12-volt battery, etc. 
To recharge a battery to 

full charge, apply a dc 
voltage greater than the 
open-circuit voltage of the 
battery to the input ter-
minals of the battery. The 
maximum current to the 
battery should be limited to 
about one-sixth the Ah 
rating of the battery. (See 
Table 1.) 
As the battery begins to 

charge, the voltage at the 
terminals will rise. The 
voltage should be kept at a 
maximum of 2.4 volts per 
cell until the current 
through the cell (with 2.4 
volts per cell applied) drops 
to about 2% of the Ah in-
dicated current (see Table 
1). When this condition is 
reached, the battery should 
be removed from the charg-
er or placed on a "floating" 
charge voltage to prevent 
damage from overcharging. 
The floating-charge volt-

age for a Gel/Cell is about 
2.25 to 2.30 volts. When 
kept at this voltage, the bat-
tery will seek its own cur-
rent requirement and main-
tain itself in a fully-charged 
condition. It can, at this 
voltage, also fully recharge 
itself after a loss of power. 
It will, however, take longer 
to reach a fully-charged 
state at this lower voltage. 
There also may be some 

decrease in the total num-
ber of charge/discharge 
cycles when compared to 
batteries charged at the 
higher voltage. Globe-
Union uses the term "float-
ing voltage" instead of the 
term "trickle charge," as 
used with nicad batteries, 

18 -30VDC 

7805 

10 
7102 

LIMIT CIRCUIT 

RLImiT 

R5 

VR2 

Di  02 

14  14 

86 

R2 

84 

V 

02 

R3 

 • (•) 

TO GEL/CELL 

R7 6.  
Fig. 2. Basic Gel/Cell charger. 

BATTERY 
RATING (Ah) 

.9 
1.5 
1.8 
2.6 
4.5 
6.0 
7.5 
20.0 

MAXIMUM CHARGE 
CURRENT (mA) 

150 
250 
300 
400 
700 
900 
1200 
4 Amps 

END OF CHARGE 
CURRENT (mA) 

10-20 
20-40 
20-40 
30-60 
50-100 
60-120 
80-160 
100-300 

Table 1. Maximum initial charge current and end of charge 
indicator. 

since trickle charge infers a 
constant current charge 
with the cell seeking its own 
voltage. The floating-volt-
age method allows the 
Gel/Cell to draw the current 
necessary to satisfy itself. 
The floating-voltage 

method is preferred since 
there is the possibility of 
overcharging the battery if 
you use the "trickle" meth-
od. Again, if it is necessary 
to obtain the maximum 
number of cycles from the 
battery, it should be current 
limited to 2.4 volts per cell 
and held there until full 
charge (as indicated by the 
current in Table 1) is 
reached and then switched 
to a float voltage of 2.25 
volts per cell. 

Well armed with this 
knowledge, I set out to de-
sign a charger that would 
allow me to get the maxi-
mum service from my Gel/ 
Cell. I wanted to use a 
minimum of parts, but 
wanted it to be fully auto-
matic and still meet the re-
quired specifications. 

For my 12-volt Gel/Cell, 
the specs were as follows: 
Maximum current = 700 

mA. 
Maximum voltage = 14.4 

(2.4 V x 6 cells = 14.4). 
Full charge current = 50-

100 ma. 
Float voltage = 13.5 

Volts (2.25 V x 6 cells = 
13.5). 
I chose the 78xx/LM340T-

xx series of 3-terminal volt-
age regulators as the start-
ing point since they are cur-
rent limited and have inter-
nal thermal protection. 
They have a fairly constant 
current through the com-
mon or ground terminal of 
about 5 or 6 mA, which al-
lows them to be used as an 
adjustable regulator with 
the addition of a minimal 
number of parts. I chose a 
five-volt regulator since 
they are easy to come by, 
and by pulling the ground 
pin low, the output will 
drop to 5 volts, which 
should be sufficient to limit 
the current to less than 700 
mA. 
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Fig. 3. Finished Gel/Cell charger. Notes: C2-C4 -.1 uF, 30 WV or greater; DI-D7-1 Amp 
or greater at 50 piv or greater; resistors are 1/4 -Watt unless otherwise specified in the text; 
Q1-Q5 are 2N2222 or equivalent. 

Refer to the circuit of Fig. 
2. A fairly constant current 
is supplied to R2 from the 
7805 and the 330-Ohm resis-
tor. That current flows 
through R2 and R4 causing 
the ground pin on the regu-
lator to be raised and also 
the output of the regulator. 
When the current through 
the R6-D1, D2 combination 
is low enough to turn off 
Q3, as indicated by the end 
of charge current, then Q2 
turns on, pulling the R2-R3 
junction to about 0.2 volts 
above the output (-) lead. 
R2 can be calculated: 
VR2 = Float voltage - 
regulator voltage - Q2Vce 
(sat) = 13.5 - 5.0 - 0.2 = 
8.3 volts. R2 = VR2/1R2 = 
8.3/(5 mA + 5 V/330 Q) = 
8.3/20 mA = 415 Ohms (ap-
proximately). 
R4 is calculated in much 

the same manner: VR4 = 
Charge voltage - regulator 
- VR2 = 14.4 - 5.0 - 8.3 
= 1.1 volts. R4 = 1.1 V/20 
mA = 55 Ohms (approxi-
mately). 
Assuming that Q2 has an 

hfe of 50 or more, then I 
chose R3 to be about 25 
times R2 to allow Q2 to be 
fully turned on with Q3 off: 
R3 = 25 x 400 = 10k. 

Q3 is a silicon transistor 
which stays on as long as 
the base-emitter voltage is 
above .5 or .6 volts. While it 
is on, it holds Q2 off, and 
the regulator is giving the 
hard-charge voltage of 14.4 
volts. R6 is chosen so that 
with about 100 mA through 
the battery, there is just 
enough voltage to keep Q3 
on. R7 limits the current 
through the base-emitter 
junction of Q3 to less than 5 
mA. D1 and D2 are two for-
ward-biased silicon diodes 
which limit the voltage 
across R6 to about 1.6 volts 
for currents much greater 
than 100 mA. R6 can be 
calculated: R6 = 0.5 V/100 
mA = 5 Ohms. 
R5 is selected so that at 

maximum allowable cur-
rent the voltage across it 
will be more than enough to 
turn on Q1 which, in turn, 
pulls the output voltage 
down. R5 also should be 
small enough so that the 
drop across it will not be 
considerable, either. I 
chose 1 volt at the rated 
current of 700 mA: R5 = 1 
V/700 mA = 1.42 Ohms. 

Final Touches 

The 7805 is current 

limited and thermally pro-
tected, but don't forget to 
put it on some kind of a 
heat sink or enough heat 
will build up and it will pro-
tect itself, turning off the 
charger. Check the wattage 
rating on those resistors 
carrying a lot of current. 
Quarter-watters are fine for 
everything but R5 and R6. 
For those use: 

For R5, P = I2R, where 12 
is the maximum current 
squared. P = (.7)2(1.35) = 
0.66 Watts or 0.33 Watts for 
each 2.7-Ohm resistor. 
For R6, P = E2/R, Where 

E2 is the forward drop of 
D1 and D2 squared. P = 
(1.6)2/5 = 0.51 Watts. One 
Watt of dissipation is indi-
cated. Also use usual pre-
cautions such as bypass 
caps. 

Fig. 3 is the finished work-
ing model of my charger for 
my Globe-Union 1245 Gel/ 
Cell. Adjustment is fairly 
simple. 
With no battery at-

tached, adjust R2 for the 
floating voltage of 13.5 V 
dc (2.25 volts/cell x 6 cells 
= 13.5 volts). Next, adjust 
the full-charge voltage by 
jumpering point A to the 

emitter of Q3 and adjusting 
R3 for an output voltage of 
14.4 V dc. (2.4 volts/cell x 6 
cells = 14.4 volts.) 
The current limit control, 

R4, is a little more difficult 
to set. I set the control to 
full counterclockwise, then 
connected the battery, with 
an ammeter in series with 
the battery, to the charger. 
A partially discharged Gel/ 
Cell will draw in excess of 
the maximum allowable 
charge current from an un-
regulated supply, so all you 
need to do is turn the limit 
control until the meter in-
dicates 700 mA. 
The charger is ready for 

service. Connect the Gel/ 
Cell and watch the lights. 
The yellow LED indicates 
the battery is charging. If 
the red LED also is on, you 
know that the charger is 
limiting and you can expect 
the terminal voltage to be 
below 14.4 volts. As the 
fully-charged condition 
nears, the red LED will go 
out and the voltage will 
reach 14.4 volts. When full 
charge is reached (charge 
current below 100 mA), the 
yellow LED will go out as 
the green one comes on. 
This circuit has been in 

use for some time now with 
a 12-volt soldering station. 
It works very well, and it is 
so nice not to have to worry 
about handling the battery 
charging. It really takes 
care of itself. 
Gel/Cells are very handy 

to use and quite durable, 
too. More and more are 
showing up on the market 
from the surplus houses 
now, so why not pick one 
up and enjoy real trouble-
free battery operation?M 
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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. 

Plus ... you make a profit selling "73". Newsstand price is 
$1.95 and you pay only $1.97 an issue (that's the standard 
dealer discount of 331/3%). You make 98c on each issue sold. 

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: 

The cAlagic of 
'Ham 
6-Radio 
by Jerrold Swan .< 

W8HXR 

The c_Magic of 

H̀am Radio 

140 •,..1 trorrio• 
Under various callsigns. Jerry Swank W8HXR 

has been heard on the ham bands since 1919. He 
has watched amateur radio grow from the days 
of Model A spark coils to an era of microproces-
sors and satellite communications. In The Magic 
of Ham Radio. Jerry gives his account of our hob-
by during the past six decades. 

W8HXR has often been where the action is. 
Jerry has responded to calls for help from earth-
quake-stricken Managua and tornado-ravaged 
Xenia. Antarctica, one of man's loneliest out-
posts. has been a bit less lonely, thanks to 
Jerry's tireless phone patching efforts. Drawing 
on his own colorful experiences and those of 
many other hams. Jerry has compiled this word. 
picture of what ham radio was and is. 

It has been said that any sufficiently advanced 
technology is indistinguishable from magic. 
Ham radio fits this description quite well. In what 
other activity is it possiDle to meet people, re-
unite them with loved ones, even save their lives 
without actually seeing those you've helped? 

there is something magical about ham 
radio, and we hams are the magicians. Order 
BK7312 $4.95.* 

•Use the order card in the back of this magazine or itemize your order on a 

separate piece of paper and mail to 73 Radio Bookshop • Peterborough NH 

03458 Be sure to include check or detailed credit card information. no C 0 D 

orders accepted Add St 00 handling charge Note Prices subject to change on 

books not published by 73 Magazine Questions regarding your order/ Please 

write to Customer Service at the above address Please allow 4-6 weeks for 

delivery 
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WILSON SYSTEMS TOWERS 

ST-77B 
Features: 

Max. Height: 77' 

Min. Height: 24' 

Weight: 700 lbs. 
Winch: 1500 lbs. 

Cable: 6400 lbs. 

Requires RB-77B Et 
will be totally 

freestanding 

8' 

0.13. 

IN STOCK 

1' to 11' 

Y*0 

4 S. 

OD 

6" 0.0. 

16' 

16' 

16' 

20' 

— FACTORY DIRECT — 

MT-61B 
Features: 
Max. Height: 61' 

Min. Height: 23' 

Weight: 450 lbs. 

Winch: 1200 lbs. 

Cable: 4200 lbs. 

No Guys required 

when mounting 

against house. 

For completely 

freestanding in-
stallation, use 

RB-61B or 
FB-61B below. 

Yoe 

--- 35' oo 

5'0 D 

6" 0.0. 

:• 

1' tojr 

I. 

I. 

212 

TT-45B 
Features: 
Max Height: 45' 

Min. Height: 22' 

Weight: 250 lbs. 

Winch: 1200 lbs. 
Cable: 4200 lbs. 

No Guys required 

when mounting 
against eve of 
house. 

For completely 

freestanding 

installation, use 
RB-45B or FB-45B 
below. 

WIND LOADING 

Tower  Height Sq. Ft. 

ST-77B 69 18 Square 
Footage 
Based on 
50 MPH 
Wind 

77 12 

MT-61B 
53  18 

61 12 

TT-45B 
37 18 
45 12 

EASE CHART 

TOWER WIDTH DEPTH 

TT-458 12' x 12 30" 

F13-458 30' x 30" 4 54 ' 

88-458 30• x 30' 414' 

MT-6113 18" x 18" 4' 

FB-618 3' x 3' 5% ' 

Au-618 3' x 3' 514' 

ST-7713 Soo Below Bases 

RB-77E1 31S ' x 314 ' 8' 

16 

20' 

Wilson Systems uses a new high strength carbon steel tube manufactured especially for Wilson Systems. It is 
25% stronger than conventional pipe or tubing. The tubing size used is: 2" Et 3% "-.095; 414 " Et 6"-.125; 8" 

-.134. All tubing is hot dip galvanized. Top section is 2" 0.0. for proper rotor and antenna mounting. 

The TT-45B and MT-61B come complete with house bracket and hinged base plate for against-house mount-
ing. For totally freestanding installation, use either of the tilt-over bases shown below. 

The ST-77B cannot be mounted against the house and must be used with the rotating tilt-over base RB-77B 
shown below. 

TILT-OVER BASES FOR TO WERS  
FIXED BASE 
The  F B Series was designed to 
provide an economical method of 
moving the tower away fro m the 

house. It will support the tower in 

a completely free-standing vertical 

position,  while  also  having the 

capabilities of tilting the tower 
over to provide an easy access to 
the antenna. The rotor mounts at 

the top of the tower in the con-
ventional manner, and will not ro-

tate  the  complete  tower. 

FB-458.. 112 lbs... '184" 
FB-61B.. 169 lbs... '264" 

ORDER 
FACTORY DIRECT 
1-800-634-6898 

ROTATING BASE 
The RB Series was designed for 
the A mateur who wants the add-

ed convenience of being able to 

work  on  ;he  rotor  fro m  the 

ground  position.  This  series of 

bases will give that ease plus ro-
tate the complete tower and an-

tenna  syste m  by  the use of a 
heavy duty thrust bearing at the 
base of the tower mounting posi-
tion, while still being able to tilt 

the tower over when desiring to 

make  changes  on  the  antenna 
syste m. 

RB-45B.. 144 lbs... '254" 
RB-61B.. 229 lbs... '339" 
RB-77B.. 300 lbs... '509" 

Prices Effective 8-1-80 to 8-31-80 

Tilting the tower over is a 

one-man task with the INil-
son bases. (Shown above is 

the RB-61B. Rotor is not 
included.) 

M il SY SITIgMS. INC. 
4286 S Polar's Ave , Las Vegas Nevada 89103 



WILSON SYSTEMS, INC. MULTIBAND ANTENNASimr 1 

w v-i A *6495 
FACTORY DIRECT 

4 BAND 
TRAP VERTICAL 

(10 - 40 METERS) 

No bandswitching necessary 

with this vertical. An excellent 

low cost DX antenna with 

an electrical quarter wavelength 

on each band and low angle 

radiation. Advanced design 

provides low SWR and 

exceptionally flat response 

across the full width of each 

band. 

Featured is the Wilson large 

diameter High-a traps which 

will maintain resonant 

points with varying temperatures 

and humidity. 

Easily assembled, the WV 1A 

is supplied with a hot dipped 

galvanized base mount 

bracket to attach to vent pipe or 

to a mast driven in the ground. 

NOTE: Radials are required 

for peak operation. (See GR-1 

below) 

SPECIFICATIONS 
• 19' total height 

• Self supporting - no guys 

required 

• Weight  14 lbs. 

• Input impedance: 50 12 

• Powerhandling capability: 

Legal Limit 

• Two High-0 traps with large 

diameter coils 

• Low angle radiation 

• Omnidirectional performance 

• Taper swaged aluminum 

tubing 

• Automatic bandswitching 

• Mast bracket furnished 

• SWR: 1.1:1 or less on all 

SY-40A 
*37495 

* 3 MONOBANDERS 
on 1 Boom 

• 4 elements on 20 mtrs 
FULL SIZE 

• 4 elements on 15 mtrs 

• 5 elements on 10 mtrs 

The System 40A is the answer to the DXer who does not have space to stack mono-
banders yet wants the advantages they offer. Through the use of a switchable 
matching unit, only one feed line is required and complete coverage of both the 
phone and cw bands are available with only one setting. 

Max Pwr Input    Legal Limit  Matching Method..  Split Beta  Surface Area  12 1 sq ft. 
VS WR a Res  1 21 FIB Ratio   25 db  Wind Loading (i/ 80 mph  309 lbs. 

Impedance  50 ohm  Boom   2 - x 26'  Assem Weight  75 lbs. 
Feed Method  Balun Supplied  Longest Element  36'  Shipping Weight   84 lbs. 
Gain10 dBd on 15 Er 20 - 11.5 dBd on 10  Turnina Radius  22'6" 

SY-36 
* 219 

A trap loaded antenna that per-
forms  like a mono-bander! 
That's the characteristic of this 
six element three band beam. 
Through the use of wide spac-
ing and interlacing of ele-
ments, the following is possi-
ble: three active elements on 
20, three active elements on 15, and four active elements on 10 meters. No need to run separate coax 
feed lines for each band, as the bandswitching is automatically made via the High-Q Wilson traps. 
Designed to handle the maximum legal power, the traps are capped at each end to provide a weather-
proof seal against rain and dust. The special High-Q traps are the strongest available in the industry 
today. 

•--• 

Band MHz   14-21-28 
Maximum Power Input  Legal Limit 
Gain ldBM  Up to 9 dB 
VS WR yf Resonance  1 31 
Impedance  50 ohm 
F/B Ratio  20 d8 or better 

SPECIFICATIONS 

Boom 10.13 a Length)   
Number of Elements   
Longest Element 
Turning Radius  
Maximum Mast Diameter   
Surface Area 

 29'6% • 

2' a 242%  Wind Loading ( 80 mph   215 lbs 
6  Maximum Wind Survival. .  100 mph 

Feed Method  Coaxial Balun 
186'  (Supplied) 
2'  Assembled Weight lapprox)   53 It's 

8  6 sq. h.  Shipping Weight lapptox  I   62 lbs 

GR-1  .1495  
The GR-1 is the complete ground 

radial kit for the W V-1A. It consists 

of 150' of 7/14 stranded aluminum 

wire and heavy duty egg insulators, 

instructions. The GR 1 will increase 

the efficiency of the W V-1A by pro-
viding the correct counterpoise. 

33-6 MK  .6495  
Now you can have the capabilities of 
40-meter operation on the SYSTEM 

36 and SYSTE M 33. Using the same 
type high quality traps, the 40-meter 
addition will offer 150 KHZ of band-
width at less than 2:1 SWR. The 
new 33-6 MK will fit your present 

SY36, SY33, or SY3 and use the 
same single feed line. The 33-6 MK 
adds approximately  15'  to  the 
driven element of your tri bander, in-
creasing the tuning radius by 5 to 6 
feet. This addition will offer an effec-

tive rotatable dipole at the same 

height of your beam. 

SY-33 
*16495 

Capable of handling the Legal 
Limit, the SYSTEM 33 is the 
finest compact tribander avail-
able to the amateur. Designed 
and produced by one of the 
world's largest antenna manu-
facturers, the traditional quality 
of workmanship and materials 
excels with the SYSTEM 33. New boom-to-element mount consists of two " /8 " thick formed aluminum 
plates that will provide more clamping and holding strength to prevent element misalignment. Superior 
clamping power is obtained with the use of a rugged 1/4 " thick aluminum plate for boom to mast mount-
ing. The use of large diameter High -Q Traps in the SYSTEM 33 makes it a high performance tri-bander 
and at a very economical price. A complete step-by-step illustrated instruction manual guides you to easy 
assembly and the lightweight antenna mak,?1?E icnirfllAaTtliorNi, of the SYSTEM 33 quick and simple. 

a 

• 
d 

- 

Band MHz   lbs. 14-21 28  Boom 100 n Length)   2. x 14 4'  Wind Loading (it 80 mph   114 l 
Maximum Power Input   Legal Limit  Number of Elements   3  Assemtded Weight lapprox)   37 lbs. 

Up to 8 dB  Longest Element  27 4'  Shipping Weight lapprox)Gain (dBd)    42 lbs.  
VS WR at Resonance  1  3:1  Turning Radius   159'  Direct 52 ohm feed  No Balun Required 
Impedance  50 ohm  Maximum Mast Dleindlter  2' 0.13.  Maximum Wind Survival   100 mph 

FIB Ratio.— ii•i•ax  Up to 20 db  Surface Area 57 s911. 

ORDER 
FACTORY DIR KT 
1-800-634-6898 

SYSTEMS,  INC. 
4286 S. Polaris Ave., Las Vegas, Nevada 89103 

Prices Effective 81 80 to 831 80  Prices and specifications subject to change without notice 



Wayne Mueller W4LVM 
130 Sunset Court 
Roswell CA 30075 

"No Problem... No Problem" 
—tales of DX contesting with VP2KC 

This is not the official 
story of the VP2KC 

world-record contest team. 
That story will be written 
by others, and since CQ 
Magazine sponsored the 
contest, will almost cer-
tainly be published there. I 

was just one of the opera-
tors, and this is my story. 
For those who are not 

avid contest followers, the 
Southeastern DX Club and 
friends  put together a 
serious multi-multi opera-
tion from VP2KC during 

the sideband part of the 
CQ-WW contest in Oc-
tober, 1979. The organizers 
of this effort were shooting 
at P191Fes world record of 
29 million points. Now, as 
everyone knows, VP2KC is 
on St. Kitts, St. Kitts is in 

One of Prinair's finest. (Photo by WA4PBW) 

lsiessiaii 

North America, and con-
tacts within North America 
count only two points. So 
all those U.S. QS0s count 
only two points for us, but 
three points for our com-
petitors a few miles to the 
south, because their island 
is considered to be South 
America. So, what chance 
did we have? The orga-
nizers must have been 
crazy!  Everyone knows 
you can't even win this 
contest from a two-point 
country, let alone think 
about world records. But I 
guess they knew some-
thing that everyone else 
didn't, because at 2400Z 
when  the  bands went 
quiet, we had 37.7 million 
points, a new world record, 
and a real proud feeling. 

This whole thing got 
started in the spring of 
1979 when Hugh Valentine 
N4121 and Paul Newberry 
N4PN hooked up with Ellis 
"Kit" Carson VP2KC. Kit is 
a retired  businessman 
from  Indiana who isn't 
really retired. When one 
thinks  of  retired  busi-
nessmen  living  in the 
Caribbean, the picture that 
comes to mind is some 
doddering old fool who 
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spends his days on the 
veranda  watching  the 
sugar cane grow. Well, 
that's not Kit. He makes 
frequent trips to the States 
for  both  business and 
pleasure  in his  private 
plane,  is involved  in 
countless activities, and is 
an influential member of 
the St. Kitts  Board of 
Tourism. The idea of hav-
ing a world-class contest 
station appealed to Kit, so 
Paul and Val made a trip 
to St. Kitts to explore the 
possibilities. 

What they found can 
only be described as a DX 
contest paradise. Kit has a 
spacious estate with ample 
room for any and all kinds 
of antennas. There is an 
unobstructed water path 
to Asia, the States, Europe, 
and Africa, and a fairly 
good shot to the Pacific. 
There's a mountain to the 
south, but this turned out 
not to be a problem. Also, 
considering  the  main 
house and the surrounding 
cottages, there was room 
for six stations without 
crowding. But if anyone 
thinks that, having found 
the  place,  they forgot 
about it until contest time, 
let me assure you that this 
was not the case. The work 
started then. 

Enter Ernie K1PBW. Er-
nie is one of the finest low-
band operators  in the 
world. If you doubt it, 
check some of the recent 
contest scores. But, more 
importantly,  Ernie  is a 
technical wizard. Between 
spring and the contest, Er-
nie spent more than fifty 
days on the island. He per-
sonally rewired the whole 
estate. The old electrical 
system just wasn't up to 
the task. On a good day, 
line voltage dropped 25 
volts when Kit keyed his 
Drake linear. That was on a 
good  day.  When  Ernie 
finished, six full power sta-
tions could operate, and 
you could barely tell from 
the line voltage if they 

Spacious interior of a Prinair wide-body. This is one of the few airlines where you can get 
both a window and an aisle seat at the same time. (Photo by WA4PBW) 

were idling or transmitting. 
And, just in case the local 
power failed, there was a 
17 kW diesel generator 
rigged up to be on line 
within thirty seconds. One 
stumbling block out of the 
way. 

But Ernie also knew an-
tennas. There were more 
low-band antennas than 
many people could even 
keep  track  of.  The 
160-meter transmitting 
antenna was a real master-
piece. A separate 116-foot 
tower was devoted to this 
purpose—counting  the 
mast at the top, 132 feet of 
radiator. But that was only 
the part you could see. 
There were 18,000 feet 
(you  read  it right) of 
radials. That's about three 
and a half miles of radials! 
It took ten men ten days to 
bury them—one hundred 
man-days in the radials. A 
fair  number of  people 
commented that VP2KC 
was the loudest Caribbean 
station  they  had ever 
heard on 160. Now they 

know why. 
The 75-meter transmit-

ting antenna was also 
Ernie's work. It was a five-
element phased vertical ar-
ray. I doubt that anyone 
made scientific measure-
ments of gain or directivity, 
but the 75-meter operators 
swore by it. On the other 
hand, Kit's wife, Annie 
Green, swore at it. It wasn't 
especially unsightly, but it 

W3BTX 

W4GIW 

W4HR 
W4LVM 

N4NX 

JA30DC 
K30IH 

was located right in the 
middle of her golf course. 
Between the verticals, the 
guys, and the feedlines, the 
green was just about un-
usable. Fortunately, Kit pre-
vailed, and the array stayed 
in place. However, it was 
gone before noon the day 
after the contest. I hope 
that everyone who needed 
St. Kitts on 75 got it during 
the contest. 

K1PBW 

WA4PBW 
K4PHE 

K4PI 
N4P 

K51 

W4PPT 

Table 1. Operator list. 

WD4RCO 

N4RJ 

WB4RUA 

K4UEE 
N5UR 

AA4V 

N4WW 

Raw 
Band  OSOs  Zones  Countries 

160 

80 

40 

20 

15 

10 

547 

1150 

1730 

4520 

5760 
5100 

11 
22 
28 
39 
39 
35 

47 
95 
109 
153 
145 
128 

Table 2. Statistics. Notice how close we came to 5-band 
DXCC in one weekend. 
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The pre-contest briefing took place on the VP2KC patio. (Photo by WA4PBW) 

And then there were the 
receiving antennas. The tre-
mendous Caribbean QRN 
made the verticals next to 
useless for receiving. So Er-
nie installed a series of 
Beverages for receiving on 
both 160 and 75. Some had 
as much as a quarter mile of 
feedline, with remote pre-
amplifiers. I'm not sure ex-
actly how many there were, 
but knowing how Ernie 
does things, I am sure that 
there was at least one direc-
tive, low-noise receiving 
antenna pointed at every 
area of the world where 
low-band activity was ex-
pected, and probably a few 
spares for good measure. 
Also, there were dipole 
spotting antennas—at least 
one per station. Remember 
the three and a half miles of 
radials? Think about how 
much coax there must have 
been! I've got to believe 
that the Belden and Amphe-
nol stockholders must have 
been real pleased with their 
dividends. 
But we're not finished 

with Ernie yet. By my count, 

there were 24 pieces of 
Drake B and C line equip-
ment—receivers, exciters, 
and transceivers. Ernie 
modified all of them with 
the full range of Sherwood 
contest goodies and with a 
few of his own. With six sta-
tions in close proximity, 
there was essentially no 
cross-station interference. 
But most amazing to me 
was the spotting equip-
ment. On any given band, 
the spotter, who was in the 
same room with the opera-
tor, could tune to within a 
few kHz of the transmit fre-
quency with absolutely no 
problem. This alone was 
probably worth several 
multipliers. There was not a 
single equipment failure 
during the contest, and 
most of the credit goes to 
Ernie. If you're getting the 
idea that the whole thing 
would have been impossi-
ble without Ernie, I think 
you're right. Those fifty 
days on the island were 
very busy ones, I'm sure. 
So the other guys stayed 

in Atlanta and loafed, right? 

Wrong! Who do you sup-
pose arranged for the oper-
ators, the towers, the 
beams, the wire, the radios, 
the parts, the transporta-
tion, the accommodations, 
the scheduling, and the et-
cetera? The etcetera list is 
about a page long and ex-
tends down to the pencils 
and the scratch pads. All it 
takes is one missing etcet-
era to really screw up the 
whole works. Val N4R) is a 
dentist who probably could 
have made a fine salesman. 
If you don't think it takes 
salesmanship to convince 
29 operators to spend a 
thousand dollars each to go 
to St. Kitts (St. what??) in 
chase of wild geese, you 
shduld try it sometime. But 
remember, you're going to 
need more than 29 sales. If 
you want 29, then get solid, 
"swear-on-their-Granny's-
grave" commitments from 
49. Besides the sales effort, 
Val, Paul, and Bob K4UEE 
all made at least one pre-
contest trip to the island. 
The rest of the towers and 
beams were their work. 

There were others who 
made significant contribu-
tions. Bob W4HR was in 
charge of the operating 
plan. We knew well in ad-
vance just exactly what 
countries and zones, on 
what bands, and what hour-
ly QS0 rate, by band, it was 
going to take for the record. 
Bob passed the plan along 
to Mike K4PI. In all cases 
where Mike saw that a par-
ticular country was needed 
and no avid contesters were 
known to be active in that 
country, an attempt was 
made to arrange a sched-
ule. I know at least a hun-
dred letters went out, and it 
may have been several hun-
dred. This was an ongoing 
process. As schedules mate-
rialized or failed to mate-
rialize, the operating plan 
was refined and amended. 
Van W4GIW is associ-

ated with a travel agency. 
As operator commitments 
were received, Van ar-
ranged for their transporta-
tion and accommodations. 
The rates were much more 
favorable than we could 
probably have worked out 
as  individuals.  GI W, 
GIW ... where have I heard 
that before? Must be 
1319GIW from 1973. That 
was a world record, too. 
And most of the people I've 
already mentioned were 
participants in that one. At 
least I'm not getting mixed 
up with a bunch of rookies 
here. 
The weeks went by, and 

soon it was time for some 
important decisions, like 
whether or not my wife Pat 
was going. First she said no, 
and then maybe, and then 
yes. And by departure time, 
I couldn't have kept her 
away with a cannon. About 
ten of the wives were going, 
and she planned to enjoy 
herself whether or not I was 
going to be foolish enough 
to waste a whole weekend 
with those silly radios. 
Both of us had busy 

work  schedules, so we 
couldn't leave until the 
Thursday before the con-
test ... very early Thurs-
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day, I might add. We had a 
6:00 am flight, and a 4:00 
am wake-up time comes 
so, so early. That was our 
first mistake. Our next 
mistake had to do with the 
clothes we wore. It was un-
usually cold in Atlanta, 
but we knew it would be 
very warm on St. Kitts, so 
we compromised with me-
dium-weight clothes. As 
we stood shivering in the 
pre-dawn cold of the park-
ing lot at the Atlanta air-
port, we had a good while 
to regret that decision 
while we waited for the 
shuttle bus. 

But  that was  soon 
behind us. On board the 
Delta wide-body, we met 
Winston WA4PBW, who 
was to be the group's offi-
cial photographer. Several 
of the photos you're look-
ing at are Winston's work. 
Also on board were John 
WB4RUA and his charming 
friend Diane. The flight to 
San Juan was smooth, on 
time, and enjoyable. It was 
also the last enjoyable ex-
perience with an airline for 
some time, as we were 
about to encounter Prinair. 

We had plenty of time in 
San Juan to have a few 
drinks, wander through the 
duty-free shops, and check 
in with Prinair. The first 
surprise came when John 
had to luggage-check the 
linear he was hand-carry-
ing and I had to check the 
power supply I was carry-
ing. At least the ladies got 
to keep their purses. The 
next surprise came when 
the agent asked each of us 
our weight and dutifully 
recorded it. It really wasn't 
much of a surprise when 
we got to the gate and 
were advised  that the 
flight would be "somewhat 
delayed." When we finally 
got to board, I was think-
ing that maybe it should 
have been delayed some-
what more. The aircraft 
was a decrepit twin-engine 
clunker of dubious manu-
facture. Sure enough, we 
lost an engine en route to 

The 10-meter station— W4LVM is operating, WD4RCO is fogging, and K5PP is spotting. 
(Photo by K4PHE) 

St. Thomas. 
So, another delay. "No 

problem,"  the  pilot 
assured us. We were soon 
to learn that Prinair didn't 
really consider any pas-
senger inconvenience to 
be a problem. Depends on 
your perspective, I'm sure. 
At least the air conditioner 
and the Coke machine in 
the Prinair lounge worked, 
so we made the best of it. 
Bob K4UEE and his wife 
Mary had left the day 
before so they could spend 
a little time in St. Thomas, 
and they were there when 
we arrived. The plan was 
for them to join us for the 
rest of the trip to St. Kitts. 
But when the replacement 
aircraft  was  ready  to 
board, the pilot decided 
that he had enough pas-
sengers. "No, No. I come 
with sixteen, I leave with 
sixteen," said the pilot. We 
waved good-bye to Bob 
and Mary, who were hav-
ing a heated discussion 
with the Prinair folks. Con-
firmed reservations are in-

cluded among the variety 
of things that present no 
problem to Prinair. 
Fortunately,  both en-

gines worked on the leg to 
St.  Martin.  There was 
another short delay there, 
but basically the trip was 
without further incident 
until we arrived in St. Kitts. 
You may recall the clothes 
that weren't warm enough 
in Atlanta. Well, from San 
Juan on south, they were 
far too warm, and I was 
really looking forward to a 
shower and fresh clothes 
in St. Kitts. To this day, I 
can't even begin to de-
scribe how I felt when we 
discovered that Prinair left 
the luggage in San Juan. 
"No  problem,"  they 
assured us. Ah, jeez!! 
Although we were hours 

late, our cab drivers were 
right there waiting. We 
piled into Mr. Coker's cab 
and headed for the Fairview 
Inn. At that point, I was so 
tired and discouraged that I 
remember almost nothing 
about the ride, except that 

there was a woman from 
Chicago who rattled on 
about nearly everything to 
no one in particular. Funny 
how memory works. When 
we registered at the Fair-
view, I was handed a red 
plastic bag containing a 
yellow VP2KC contest team 
hat, some paperwork, and a 
contest team T-shirt. A 
clean T-shirt!! Well, I got 
my shower and half a 
change of clothes. Alas, all 
Pat got was a shower, but 
no change of clothes. Like 
they say, half a loaf... 
What with all the delays, 

we were far too late for 
Kit's pre-contest party. I'm 
told it was quite an event. 
The Premier was there, as 
were the Communications 
Minister, several other St. 
Kitts dignitaries, and nearly 
all of the local hams. I was 
really sorry to have missed 
it. So what did we do? We 
sat around the pool and en-
joyed several Fairview 
Specials, a delicious rum 
punch. Pat and I were not 
alone in our plight. Austin 
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Were the island authorities in our corner? This is Z.A. 
"Zeff" Joseph, the St. Kitts Communications Minister. 
(Photo by WA4PB W) 

N4WW and Steve AA4V 
were also without luggage. 
I think Winston may have 
lost his as well, but at least 
he had a few essentials in 
his camera bag. A few more 
Fairview Specials and a 
delicious dinner later, I was 
no longer tired or dis-
couraged. I was ready to 
work DX! 

Jack W4PPT strung up a 
dipole from the windmill 
tower and we were in 
business. Fred Lam, the 
Fairview owner, is both a 
gracious host and very 
kindly disposed  toward 
hams. Arrangements were 
made so that we could 
operate all night without 
disturbing  anyone.  It's 
really fun to be on the 
other side of the pileup. 
It's also a great pleasure to 
operate below the Ameri-
can phone band where the 
DX is at. And so we went at 
it until the wee hours. 
When we finally quit, I 

wondered how I was going 
to make it back to the 
room, since it was pitch 
black outside. Then a man 
in a white uniform popped 
out of the bushes with a 
flashlight in one hand and 
a club in the other hand. 
As soon as he recognized 
me as a guest, he escorted 
me to the room, lighting 
the path with his flashlight. 
I'm sure glad he did recog-
nize me, since that was a 
mighty big club and I sus-
pect he used it for some-
thing besides balancing 
the flashlight. 

After a day like that, I 
would have expected to 
sleep till noon, but for 
some reason, both Pat and 
I were up early— before 
they began serving break-
fast, in fact. So, we just 
wandered  around  the 
grounds, enjoying the nat-
ural beauty. St. Kitts is 
really a beautiful island, 
and Fred Lam evidently 

takes great pains to pre-
serve that beauty. The 
foliage is breathtaking, but 
not ostentatious. It's dif-
ficult to describe,  but 
there's a world of dif-
ference between formal 
gardens that look like they 
were planted there and a 
natural setting where the 
trees and flowers look like 
they belong there. At the 
Fairview, everything looks 
like it belongs. And I don't 
recall seeing a single neon 
sign. I remember thinking 
that I could probably get 
used to the idea of never 
going back to Atlanta. 

But, back to reality and 
more pressing matters—a 
call to Prinair to find out 
about the luggage and re-
confirm the return trip. "No 
problem, sir. It will be on 
the morning flight." Well, 
OK. Relax and enjoy. Not 
much else we could do. As 
it turned out, there was no 
morning flight. A few more 
phone calls, and we learned 
that the FAA had grounded 
Prinair. But, "No problem, 
sir. One of the other airlines 
will bring it." Ah, jeeez! 
Arrrgh! 

So, we went into town to 
buy essentials. Our contest 
T-shirts and VP2KC contest 
team hats made us instant 
celebrities. N4PN, N4RJ, 
and K1PBW had been inter-
viewed on local television a 
few days before, and 
W4PPT had addressed the 
Rotary Club. And, of 
course, the Premier's atten-
dance at the pre-contest 
party had been well publi-
cized. Most of the people 
didn't really grasp what a 
DX contest is (do they any-
where?), but they seemed to 
be genuinely happy we 
were there. Thirty minutes 
later, we had toothbrushes, 
toothpaste, new clothes, 
and a rented car. Another 
shower, fresh clothes, and 
we were ready for anything. 
Simply amazing how a little 
thing like a toothbrush can 
brighten your day. 
Besides missing the pre-

contest party, those of us 

without luggage had missed 
not only the last-minute 
preparations, but the pre-
contest fun as well. Even 
though I wasn't there to en-
joy it personally, the follow-
ing episode bears repeating. 
Obviously, the direct 
quotes shown are not really 
direct quotes, but I think 
I've captured the essence 
of the QS0 between N4NX 
and Unnamed Competitor 
on Nearby Island (UCONI): 

UCONI: "I've noticed a 
whole bunch of you South-
eastern DX guys signing 
portable VP2K. What are 
you all doing there?" 
N4NX:  "Well,  we 

thought we might enter the 
contest. Make a few con-
tacts, you know ... " 
UCONI: "You guys know 

you don't have a chance, 
don't you? You're just DX-
ers, and you're up against a 
finely-honed contest team 
here." 
N4NX: "Well, yeah, 

you're probably right. We 
really don't have a lot of 
experience with this con-
test stuff. But since we're 
here, I guess we'll go ahead 
with it. You never know, we 
might get lucky." 
UCONI: "There's not 

that much luck in the 
world! I've got $25 that 
says we beat you! How 
about it?" 
N4NX: "$25? Well, 

hem ... haw, I don't know. 
$25, you say? Hem... haw, 
do you really want to do 
that?" 
UCONI: "Sure! That's 

right!! $25!!! How about 
it?" 
N4NX: "WeeeIII, I really 

can't do that, but I'll tell 
you what I will do. How 
about $100?" 
UCONI: "Uhh, umm, 

ahh, OK then. (This shoe 
tastes awful.) You're on. 
$100 it is ... " 
N 4 NX:  "Right, very 

good. Any witnesses on fre-
quency?" 
Tremendous pileup: 

"Yeah, I did . . . Me, too 
. . Got it all on tape... 
every word ... hook, line, 
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and sinker... " 
N4NX: "Well, nice talk-

ing to you. Good luck in 
the contest. QRZ from 
N4NX/VP2K.  

Anyway, by then it was 
time to leave for Kit's and 
the final pre-contest brief-
ing. So we piled into the 
rented cars and headed for 
VP2KC on the other side of 
the island. A full day on the 
island must have jaded me 
a bit, because the first 
thing that struck me about 
Kit's estate was not the 
beauty, but the antennas. 
Besides the 160-meter ver-
tical and the five-element 
75-meter array, there were 
four other towers. One sup-
ported a two-element Tel-
rex on 40 meters, another a 
five-element Telrex on 20, 
the third a three-element 
Telrex on 15, and the 
fourth a three-element Tel-
rex on 10 meters. The ele-
ment spacing on the 
15-meter antenna was a bit 
wide because it used to be 
a 20-meter array before 
N4PN tuned it with a hack-
saw. Hacksaw adjustments 
to Telrex antennas indicate 
that the adjustor is either 
very serious or very weak 
under the rafters. What 
kind of people was I 
hooked with here? 
When we made the final 

head count, there were 21 
operators. There had been 
a couple of last-minute 
cancellations, and we lost 
a few more to Prinair. 
About five people were 
stranded due to the 
grounding. Three made it 
as far as the Virgin Islands, 
where they operated from 
KP2A. This put something 
of a crimp into the opera-
tor scheduling plan, but no 
real problem, as Prinair 
was fond of telling us. The 
original operator schedule 
had each operator sched-
uled to do a specific task 
(operate, log, or spot) at a 
specific station during a 
specific time period. Rest 
periods were scheduled as 
well. W4HR had worked it 
all out on his computer, 

View from the 20-meter tower, looking over the 10- and 15-meter beams and three of the 
75-meter verticals on the golf course. (Photo by K4PHE) 

considering both the 
operators' stated prefer-
ence and their known oper-
ating skills. There was no 
computer to redo it, so 
there was a manual revi-
sion —everyone was as-
signed an initial position, 
with instructions to con-
tinue as long as they were 
able. 

About an hour before 
contest time, everyone 
made one last equipment 
check and made sure they 
were thoroughly familiar 
with everything. And every-
thing was ready to go— 
right on down to sharp pen-
cils and scratch pads. Each 
station even had a booklet 
of schedule info for the 
rare and semi-rare ones. 
The booklet was organized 
by schedule time and in-
cluded the station's call, 
schedule frequency, and 
even the beam heading. 
With organization like 
that, how could we miss? 
The pre-contest pileup 
built. I was on 10 meters 
and the JAs were rolling in. 

From Asia, the Caribbean 
in general is considered 
good DX, and VP2K es-
pecially so. Extensive 
publicity in the JA DX press 
helped us immeasurably. 
By 0000Z, it sounded like 
half of Japan was on fre-
quency. 

This is a good time to tell 
you about Masa JA30DC. 
All good things eventually 
come to the southeast, and 
Masa is no exception. He's 
a graduate student in Flori-
da, and finding him was 
one of the best things that 
ever happened to us. He 
used to be a chief operator 
at the renowned contest 
station, JA3YKC, and judg-
ing from his performance 
at VP2KC, he learned his 
lessons very well. Most of 
the rest of us would be well 
pleased with a 250-per-
hour QSO rate, but Masa at 
his peak was running 480! 
That's eight QS0s a 
minute! And since most of 
the QS0s were in Japanese, 
he had to log for himself, as 
the rest of us had a problem 

understanding who he was 
working. It wasn't long 
before he became known as 
"JA machine." Needless to 
say, his skills were very 
much in demand. 

The rest of Asia must 
also have considered VP2K 
to be a good catch, if 
UQY's reaction is any indi-
cator. UP, as you may re-
call, is a Russian operation 
in that part of the Soviet 
Union that counts for Zone 
23. I found them on 10 
meters well past midnight. 
Ten was nearly dead, and I 
was making one last check 
before shutting down the 
station for the night. 
Naturally, I was pleased, 
since Zone 23 is usually dif-
ficult, especially on 10 
meters. The QS0 went 
something like this: 
Me: "VP2KC." 

"AP2KC, you're 
5923 (ho-hum)." 
Me: "Thank you. You're 

5908. Please correct the 
call. This is Victor Papa 
Two Kilo Charlie." 
U0Y: "Oh! Oooh! Veeee 
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Light from the filaments of the 4CX5000s at peak of the contest. (Photo by WA4PBW) 

P2KC! My dear friend, you 
are 5923. Where are your 
other stations? And what is 
QSL info, please, my very 
dear friend?" 
I think we worked them 

on all bands except 160, 

VP2KC and his XYL, Annie Green, Kit 

and they reported that they 
heard  us  there,  but 
couldn't work us. 
1 left the ten-meter sta-

tion and wandered through 
the other stations. It was 
past sunrise in Europe, but 

the 75-meter station was 
still clicking off Europeans. 
And 15 was still wide open, 
with Masa working JAs at a 
tremendous pace. All the 
stations were manned, so I 
had a sandwich and a cold 

at the victory celebration. (Photo by WA4PBW) 

bottle of Carib, the local 
beer, and found a place to 
nap. Morning was there 
about three seconds after I 
closed my eyes. 

W4HR and W4G1W were 
continuously monitoring 
progress versus the master 
plan and feeding it back to 
the stations. We always 
knew what we had to do to 
stay on track—work more 
3-point QS0s, find more 
multipliers, switch to U.S. 
QSOs to pick up the QS0 
rate, or whatever. As with 
many things in life, the only 
sure road to success is to 
make a realistic plan and 
stay with the plan. All of the 
operators understood that, 
and to my knowledge, there 
were no serious episodes of 
"hot-dogging" or resistance 
to constructive criticism. 
The importance of proper 
planning, monitoring, and 
feedback can't be over-
emphasized. 
One of the major events 

of the weekend for me was 
"The Arrival of the Lug-
gage!" Whatever I was do-
ing at the moment came to 
an immediate halt. In retro-
spect, I'm glad it wasn't in 
the middle of a QS0 with 
Burma, because that 
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would have forced me into 
a very difficult decision. I 
must have luxuriated in 
that shower for a full fif-
teen minutes and spent the 
next fifteen minutes walk-
ing around with a silly grin, 
just thinking about how 
good it felt to be wearing 
my very own clean, com-
fortable clothes again. 
Even thinking about Prinair 
couldn't spoil the pleasure 
of the moment. 

Much of the weekend 
sort of ran together, and I 
don't remember a lot of 
details with any clarity. I 
recall that Pat and some of 
the other wives came to 
visit and that we spent a 
few minutes sitting near 
the pool. I also remember 
operating, spotting, log-
ging, eating, drinking, and 
napping, but nothing that 
really stands out until late 
Sunday morning. We had 
just finished changing 
shifts in the 10-meter sta-
tion when W4HR came in 
to tell us that we were over 
the hump. According to 
preliminary count, we had 
nearly 30 million points 
and a new record. This 
didn't really come as a sur-
prise, since we had been 
right on plan for hours and 
knew it was just a matter of 
time. Even so, those were 
welcome words. We had 
nearly nine hours to go, so 
even if the preliminary 
count was off, or if the 
dupe rate was exceptional-
ly high, there was plenty of 
time. The rest of the con-
test was more like fun than 
work. We even stopped for 
about ten minutes in mid-
afternoon so that all 
operators could get into 
the group pictures. 

Almost all of our sched-
ules were on the hour, so 
it seemed very unusual to 
find that we had a 10-meter 
schedule with FK8CR at ex-
actly 2038Z. So, at exactly 
2038Z, I swung the beam 
and tuned to the appointed 
frequency. Eddy was right 
there waiting to provide an 
extra multiplier. It turned 

out that it was already 
Monday in New Caledonia, 
and the 38 minutes was 
what Eddy needed to drive 
home from work on his 
break and warm up the 
radio. With cooperation 
like that, how can you 
lose? 

It was over, and the 
champagne flowed. Some 
believed all along, others 
had their doubts, and for 
still others, the full impact 
hadn't dawned. After all, it 
isn't every day that we 
break world records. We 
were all dead tired, but not 
too tired for a victory din-
ner. So, off to the Ocean 
Terrace Inn to eat. Besides 
being tired, I had also had a 
bit too much bubbly, and 
so the only thing I recall 
about the meal was that it 
was delicious. On the other 
hand, considering the ex-
hilaration of the moment, I 
probably would have re-
membered a meal of bread 
crusts and swamp water as 
delicious. 
But, soon came the 

morning, sobriety, and 
another chance to deal 
with Prinair. Pat's schedule 
called for her to leave that 
day. Fortunately, Prinair 
was flying again. Also for-
tunately, Pat and I had 
each called Prinair at least 
once a day since we ar-
rived, to reconfirm. If ever 
there were confirmed res-
ervations, we had them. 
Still, we were uneasy and 
arrived at Golden Rock Air-
port well before flight 
time. Thankfully, every-
thing went smoothly, and 
the flight departed with Pat 
aboard—only thirty min-
utes late, which was a 
superb performance. 

Also on board was 
N4WW, in whose name the 
car was rented. So, off to 
Sunshine Car Rental, where 
it turned out to be a lot 
easier to simply say, "Dr. 
Regal requires his car for 
another day. I will pay you 
now." "Yes, sir, no prob-
lem," replied the clerk. By 
golly, the first "no prob-

Time out for an official operators photo. Left to right, from 
top row down —W4G1W, VP2KC, K4PHE, W4PPT; 
WB4RUA, N4NX, K4UEE; K30IH, W3BTX, N4PN; AA4V, 
W4LVM, N4WW; K4PI, K5PP, K1 PBW (partially hidden); 
WA4PBW, N5UR; 1A30DC, N4RI, WD4RCO, W4HR. 

lem" that really was no 
problem. Also no problem 
was getting a driver's 
license at the local police 
station. With only one day 
to go, I had seriously con-
sidered doing without the 
license, but then I consid-
ered the probable view 
from the St. Kitts jail. Thus, 
the trip to the police station 
for the license. 
Back to VP2KC for the 

cleanup operation. The 
rest of the crew had been 
at work while I was at the 
airport with Pat, so there 
really was little left to do. 
As I mentioned earlier, the 
75-meter vertical array had 
disappeared without a 
trace. The beams and the 
big 160 vertical stayed, so 
Kit still has a big signal on 
almost all bands. 
That evening, there was 

a private cocktail party at 
the Fairview, but Fred Lam 
invited those of us who 
were still staying there to 

attend. We hadn't missed 
the Premier after all. Both 
he and the Governor Gen-
eral were there, as well as a 
large group of local digni-
taries. They didn't really 
understand what a DX con-
test was, but they did 
understand what a world 
record was, and they were 
glad their little island had 
one. All in all, a very en-
joyable evening. 
Later on, W4PPT and I 

went to use the impromptu 
dipole to raise Atlanta so I 
could find out if Pat had ar-
rived safely. Talk about 
bad conditions to the 
States! We tried and tried 
and tried with absolutely 
no results. The 30) opera-
tion was on at the time, and 
finally in desperation we 
called "CQ Atlanta" on the 
Annabon transmit frequen-
cy. A very long "CQ Atlan-
ta." When not a single cat-
call or obscenity resulted, 
it was fairly clear we just 
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weren't making the grade 
into the States. After a long 
while, and with a lot of 
help from a 6Y5, we finally 
got N4YD on frequency. 
Pat's trip was relatively un-
eventful, and she was safe 
and sound at home. 
Next morning, most of 

the rest of us were sched-
uled to leave. At breakfast, 
we speculated what sur-
prises Prinair might have 
for us that day and how to 
counter them. Nearly all of 
us arrived early at the air-
port to await the passenger 
list, telexed from San Juan. 
When it finally came, those 
of us who found our names 
breathed easier, and those 
who didn't went wild. 
There were pleas, threats, 
bribes, and a flurry of ac-
tivity with the other 
airlines. In a way, I felt 
sorry for the agent, who 
had to make very careful 
decisions to ensure he 
would be alive to spend his 
bribes. After much anguish 

and lots of negotiation, all 
but two of us made it. 
By this time, we were all 

familiar with "forgotten" 
luggage, so there was 
careful scrutiny of the pro-
cedures. Each of us made 
quite sure that we saw our 
personal luggage and 
equipment loaded. Only 
twenty  minutes  late 
(probably also a new world 
record), we were taxiing 
down the runway. The in-
tercom was out of order, so 
the co-pilot shouted over 
the engine noise something 
about seat cushions for 
flotation, good luck, and 
banzai! I have the highest 
respect for the Prinair 
pilots. Anyone who can fly 
something with so many 
broken rivets and loose 
nuts has got to be good. Ac-
tually, the flight was 
smooth and uneventful, so 
the photographers among 
us amused themselves with 
shots of miscellaneous 
loose parts. 
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We arrived in San Juan, 
kissed the ground, and 
headed for customs to 
await the luggage. And did 
we ever wait and wait and 
wait. We knew it must be 
there, because we watched 
them put it on board. But 
being basically trusting 
souls, it never occurred to 
us that they might take it 
off at some intermediate 
stop. They did. No luggage 
again! Arrrrgh!! I couldn't 
believe it. Suffice it to say 
that my thoughts at that 
moment are entirely un-
printable. Use your imagi-
nation. 
Lunch that day is worth a 

comment. Throughout our 
stay on St. Kitts, the food 
was simply superb. Every 
meal was delicious, attrac-
tive to the eye, and served 
by people who obviously 
took pride in what they 
were doing. Even the sand-
wiches were great. Think-
ing about those delicately 
seasoned lobster sand-

wiches makes my mouth 
water. So, after all that, 
guess what we had as soon 
as we got back on U.S. soil? 
Almost without exception, 
we selected and eagerly 
devoured a greasy cheese-
burger and equally greasy 
french fries. That must say 
something about the 
American palate. 
Well, Eastern brought 

the luggage from St. Mar-
tin, Delta got us back to 
Atlanta, and so it ended. 
Long after I've forgotten 
how wretched Prinair is, I'll 
remember the beauty of St. 
Kitts and the friendliness of 
its people. I'll remember 
the hospitality of Kit Car-
son  and his lovely wife. 
And I'll certainly re-
member how it feels to 
hold a world record. In a 
way, I hope someone 
breaks that record soon, 
because that will be the 
perfect reason to return to 
St. Kitts and do it all 
again.• 
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IVA RISING! 
Take this test 

before buying ham gear 

QUESTIONS: 
1. AM I DOING BUSINESS WITH A FACTORY AUTHORIZED DEALER OR 
DISTRIBUTOR? 

2. WHAT KIND OF BUSINESS DOES THE STORE ENGAGE IN? 
3. WHAT ABOUT SERVICE FACILITIES? 

4. WHAT ABOUT TECHNICAL SUPPORT? 
5. DO THE STORE AND ITS PERSONNEL SUPPORT AMATEUR RADIO? 
ARE THEY ACTIVE HAMS? 

ANS WER: 
G.I.S.M.O. IS A FACTORY AUTHORIZED DEALER OR DISTRIBUTOR FOR YAESU, DRAKE, 
ICOM, DENTRON, KDK, WILSON, CUSHCRAFT, BIRD, TEMPO, SWAN AND KENWOOD.  SO-
CALLED SUB-DEALERS HAVE NO DIRECT RELATIONS WITH THE MANUFACTURERS WHOSE 
PRODUCTS THEY SELL.  THIS CAN MAKE A BIG DIFFERENCE IF YOU HAVE PROBLEMS 
AFTER THE SALE. WE ARE IN THE COMMUNICATIONS BUSINESS. WE SELL AMATEUR, CB 
AND VHF BUSINESS BAND GEAR.  WE DO NOT SELL TELEVISIONS, STEREOS OR SUB-
MACHINE GUNS. WE ARE NOT IN THIS BUSINESS AS A SIDELINE. WE HAVE A FULL TIME 
SERVICE SHOP AND OVER $30,000 IN TEST EQUIPMENT AND SPARE PARTS. WE WERE ALL 
ACTIVE HAMS BEFORE ENTERING THIS BUSINESS AND STILL ARE. WE ACTIVELY SUPPORT 
ALL CLUBS AND CLUB ACTIVITIES IN THE AREA. 

@ G.I.S. M.O. 
2305 CHERRY ROAD  THE 

ROCK HILL, S.C. 29730  73, GISMO GANG 

803*366*7157 EXIT 66-B OFF 1-77 

1-800-845 6183  Service Department 
Call 803-366-7158 
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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. 

YELLOWSTONE 
AUG 1-3 

The Wyoming-Idaho-Montana 
-Utah Amateur Radio Council 
will hold its Yellowstone Nation-

al Amateur Radio Convention on 
August 1-3, 1980, at the conven-
tion center in West Yellowstone 

MT. The convention will feature 
a full program starting Friday 

morning and running through 
Sunday. Activities will include 
forums, contests, crafts, 
movies, swap tables, dealers, 
banquets, and much more. 

There are hotel-motel accommo-
dations available adjoining the 
convention center and RV parks 

and campgrounds close by. 
There are airports and gas avail-
able in West Yellowstone. For 
more information, write WIMU, 
PO Box 20116, Salt Lake City UT 
84120. 

MACON MO 
AUG 2 

The Tr-County ARC, NEMO 
ARC, and Macon County ARC 
will hold the 2nd annual North 
Central Missouri Hamfest on 
Saturday, August 2, 1980, from 
9:00 am to 5:00 pm at the Macon 
County Fairgrounds Park, High-
way 63 south, Macon MO. There 
will be free parking, an enclosed 
area for commercial displays, 
food available on the grounds, 
and YL activities. Tailgaters are 
welcome. Tickets for the prize 
drawing will be available for 
$1.00 each at the door. The ma-
jor prize will be either a color TV, 
an allband receiver, or a hand-
held two-meter transceiver. 
Talk-in on 146.52, 147.69/.09, and 
146.07/.67. For more informa-
tion, contact Charles Coy 
WIMENV, 601 McKinley, Mober-
ly MO 65270. 

JACKSONVILLE FL 
AUG 2-3 

The Jacksonville Hamfest As-
sociation is pleased to an-
nounce that the 1980 Jackson-
ville Hamfest and ARRL Florida 
State Convention will be held on 
August 2-3, 1980, at a new loca-
tion, the Orange Park Kennel 
Club at the intersection of 1-295 
and US Highway 17. Advance 
registration is $3.00 and is avail-
able from Jacksonville Hamfest, 
1249 Cape Charles Avenue, 
Atlantic Beach FL 32233. Price 
at the door will be $3.50. A large 
indoor swap mart will be fea-
tured, with tables available at 
$5.00 per day. The table reserva-
tions can be ordered from Andy 
Burton WA4TUB, 5101 Younis 
Road, Jacksonville FL 32218. In-
teresting programs and forums 
are planned, as well as door 
prizes and many manufacturer 
and dealer exhibits. Plenty of 
family activities are available 
close by. The headquarters 
hotel is the Best Western 
located just across the street 
from the hamfest. Special rates 
of $23.00 single and $28.00 dou-
ble are available; reservations 
should be made through the 
local number (904)-264-1211 to 
get the low rates. A special DX-
ers' forum and dinner banquet 
will feature a Spratly Island 
presentation by Stu Woodward 

K4SMX. Also, Bill Barr N4NX will 
present a show on the VP2KC 
world record effort of over 32 
million points in the CO WW 
contest (1979). Reservations for 
the banquet can be obtained for 
$11.50 each by writing N4KE, 
258 Wesley Road, Green Cove 
Spring FL 32043. For the fly-in 
ham, Herlong Airport is the 

closest landing site. Free week-
end parking and rental automo-
biles are available. Phone 
(904)-783-2805 for more informa-
tion. For more general informa-
tion, write JHA, 911 Rio St. 
Johns Drive, Jacksonville FL 
32211. 

WARREN OH 
AUG 2-3 

A "DXpedition to the Center of 
the World" will be operated by 
the Warren Amateur Radio As-
sociation from 1300 GMT Sat-
urday, August 2, 1980, to 2000 
GMT Sunday, August 3, 1980. 
Frequencies will be 28.625, 

21.360, 14.285, 7.235, and 3.900 
MHz SSB. We will also monitor 
21.125 for CW fans. QSL for a 
beautiful certificate with a large 
SASE (DX — 2 IRCs) to W8VTD, 
Center of the World DXpedition, 
Box 809, Warren OH 44482. 

ANGOLA IN 
AUG 3 

The Steuben County Radio 
Amateurs will hold their 22nd 
annual FM Picnic and Hamfest 
on Sunday, August 3, 1980, at 
Crooked Lake, Angola IN. Ad-
mission is $2.00. There will be 
prizes, picnic-style BBQ chick-
en, inside tables for vendors and 
exhibitors, and overnight camp-
ing (with a fee charged by the 
county park). Talk-in on 146.52 
and 147.81/.21. 

LEVELLAND TX 
AUG 3 

The Hockley County Amateur 
Radio Club and the Northwest 
Texas Emergency Net will spon-
sor their 15th annual picnic and 

swapfest on Sunday, August 3, 
1980, beginning at 8:00 am at the 
city park in Levelland TX. This is 
an event for the entire family. A 
$3.00 registration fee is request-
ed but not required. Lunch will 
begin at 12:30 pm with a bring-
your-own-picnic-basket lunch. 
There will be swapping all day, 
with tables provided. Talk-in on 
146.28/.88. 

PITTSBURGH PA 
AUG 3 

The South  Hills Brass 
Pounders and Modulators Radio 
Club will hold its 43rd annual 
hamfest on Sunday, August 3, 
1980, on the south campus of 
the Community College of 
Allegheny County, located in 
West Mifflin Borough, just south 
of Pittsburgh PA. There will be 
ample indoor air-conditioned 
facilities on the ground floor 
with free table space. Electricity 
for equipment and/or displays 
will be available. There will be 
hard-surface parking available, 
food and refreshment at nomi-
nal cost, and. airport and motel 
accommodations within a one-
mile radius. For more in-
formation and pre-registration, 
write  Bruce  K.  Banister 
WB3AKK, 5954 Leprechaun Dr., 
Bethel Park PA 15102, or phone 
(412)-833-3978. 

PETOSKEY MI 
AUG 9 

The Straits Area Radio Club 

will hold its Swap and Shop on 
Saturday, August 9, 1980, from 
9:00 am until 4:00 pm, at the 4-H 
Building, Emmet County Fair-
grounds, Charlevoix Avenue (1/4 
mile west of the intersection of 

US 131 and 31), Petoskey MI. 
Free parking (Friday night for 
self-contained vehicles) and re-
freshments will be available. 
Features include a ladies' bus 
tour to Cross Village with Mort 
Neff as conductor, one main 
prize, and smaller prizes hourly. 
There will be a donation of $2.00 
at the door. Table space is also 
$2.00. Talk-in on .52 and .07/.67. 

BURLINGTON VT 
AUG 9-10 

The Burlington Amateur Ra-
dio Club will hold its annual In-
ternational Hamfest on August 
9-10, 1980, at the Old Lantern 
Campground, 14 miles south of 
Burlington VT. Admission is 
$4.00. Planned events include a 
flea market, commercial exhibi-
tors, interesting and useful door 
prizes, and the traditional Can-
Am tug-of-war. Talk-in on .34/.94. 
For more information, contact 
Hap Preston W1VSA, PO Box 
312, Burlington VT 05402. 

CEDARTOWN GA 
AUG 10 

The Cedar Valley Amateur 
Radio Club will hold its annual 
Cedar Valley Hamfest on 
August 10, 1980, from 8:00 am to 
4:00 pm at the Polk County Fair-
grounds, on US 278, two miles 
east of Cedartown GA. There 
will be food, drinks, and prizes. 
Talk-in on 147.72/.12 (VVR4AZU). 
For more information, contact 
Jim T. Schliestett W4IMQ, Sec-
retary, Cedar Valley ARC, PO 
Box 93, Cedartown GA 30125, or 
phone (404)-748-5968. 

CONCORD NC 
AUG 10 

The Cabarrus Amateur Radio 
Society will hold its second 
annual hamfest on Sunday, 
August 10, 1980, at the Boys 
Club on Spring Street, Concord 
NC. Admission is $2. 00, with 
children under 12 admitted free. 
There will be a covered flea 
market area, dealer displays 
and sales, door prizes, and YL 
activities. Flea market tables 
are $3.00 each, with setup time 
at 0700 EST Sunday morning. 
There will be hot coffee, hot 
dogs, homemade cakes, and 
ample parking. Major prizes in-
clude a TS-520SE and a TS-7600. 
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You do not have to be present to 
win 1st or 2nd prizes. Talk-in on 
146.52 and 146.055/146.655 (club 
repeater K4CEB/R). For more 

details, contact Jim Austin, PO 
Box 1290, Concord NC 28025. 

ST. CLOUD MN 
AUG 10 

The St. Cloud Radio Club will 
hold its annual hamfest on 

August 10, 1980, at the Whitney 
Park Senior Center from 9:00 am 
until 5:00 pm. There will be free 
overnight camping available 
one mile from the site at the 
Sauk Rapids Lions Park. Food 
will be available and Uncle 
Tom's (W0CF) chili will be 
featured. There will be a swap-
test and prizes. For more infor-
mation, write William (Bill) R. 
Zins WAOOTO, RR 4, St. Cloud 
MN 56301 or phone (612)-253-

3428. 

LEXINGTON KY 
AUG 10 

The Bluegrass Amateur Radio 
Society will hold its annual 
ARRL Central Kentucky Blue-
grass Hamfest on August 10, 
1980, starting at 8:00 am at the 

Fasig-Tipton Sales Paddock, 
Newton Pike, Lexington KY. Ad-
mission is $3.00 in advance and 
$3.50 at the gate. This fee in-
cludes parking. There will be 
grand prizes, hourly door prizes, 
indoor exhibits and distributors, 
a paved outside flea market, and 
food service will be available. 
Talk-in on 146.16/.76. For details, 
write Bluegrass Hamfest, Atten-
tion: Edward Bono WA4ONE, 
2077 Dogwood Drive, Lexington 
KY 40504. 

NEW KNOXVILLE OH 
AUG 10-16 

The Way International will 
hold its annual Rock of Ages 
Festival on August 10-16, 1980, 
in New Knoxville OH. K8MP/8 
will operate from this Christian 
music festival on 3.930, 7.230, 
14.330, and 146.52. Commem-
orative "ROA 1980" QSLs will be 
sent to those stations worked. 

WILLOW SPRINGS IL 
AUG 10 

The Hamfesters Amateur 
Radio Club will hold its 46th 
annual hamfest on Sunday. 
August 10th. 1980, at Santa Fe 
Park, 91st and Willow Springs 
Road, Willow Springs IL (near 
Chicago). Gates will open at 6:00 
am. Tickets at the gate are $3.00 
each or $2.00 each in advance. 

There will be free coffee for the 
early birds, games for the kids, 
prizes for the YLs, and the world-

famous shoppers' row. Children 
under fifteen are free. For more 
information and advance tick-
ets, send an SASE and a check 
to Hamfesters Amateur Radio 
Club, PO Box 42792, Chicago IL 
60642. 

OAKLAND NJ 
AUG 16 

The Ramapo Mountain Ama-
teur Radio Club will hold its an-
nual flea market on Saturday, 
August 16, 1980, at the Ameri-
can Legion Hall, Oak Street, 
Oakland NJ. Indoor tables are 
$5.00 and tailgating is $3.00. 
There is no admission fee for 
buyers. Refreshments will be 
available on the premises. Talk-
in on 147.49/146.49 WR2AHD or 
146.52 simplex. For advance 
reservations and information, 
call Bud Hauser WA2JUO at 
(201)-797-8471 or (201)-791-0589. 

FARMINGTON ME 
AUG 16-17 

The Sandy River Amateur 
Radio Club will hold a hamfest/ 
flea market on Saturday and 
Sunday, August 16-17, 1980, at 
the Farmington Fairgrounds, 
Farmington ME. Admission is 

$1.00, with no charge for tailgat-
ing. Commercial dealers are 
welcome. Door prizes will be 
awarded both days and on Sun-
day there will be a raffle at 1:00 
pm. Features include free camp-
ing from 5:00 pm Friday until 

Sunday afternoon and refresh-
ments and snacks both days 
(with a lobster or chicken dinner 
served late Saturday afternoon). 
Talk-in on 146.37/.97 and 146.52. 

For more information and a 
map, send an SASE to Charles 
Stenger W1HTG, Box 111, East 
Dixfield ME 04227. 

FT BRAGG NC 
AUG 16-17 

The Cape Fear Amateur Ra-
dio Society's 4th annual ham-
fest will be held on August 

16-17, 1980, at the Main Officers' 
Club, Ft. Bragg NC. Tickets are 
$1.00 in advance and $2.00 at 
the door. There will be 9,000 
square feet of air conditioned 
space available. Prizes will in-
clude a TS-120S, a triband beam, 
a handie-talkie, and a rotor. 
There will be a Saturday night 
social and a QCWA luncheon 
meeting on Sunday. Talk-in on 
146.31/.91, 147.93/.33, and 

146.52. Send an SASE to Marie 
Presler WA4YMM, PO Box 
35171, Fayetteville NC 28303, for 
tickets. 

NORTH HAVEN CT 
AUG 16-17 

The South Central Connecti-
cut Amateur Radio Association 
will hold its Super Scarafest '80 
on August 16-17, 1980, at the 
Ramada Inn, at Exit 12 of 1-91, 
North Haven CT 06473. Booths 
will be available. Features will 
include a ham and computer 

flea market, an auction, special 
events for non-ham spouses 

and children, and drawings for 
prizes throughout the show. 
Prizes will include a solid-state 
low-band transceiver, a synthe-

sized two-meter HT, a micro-
computer, and a 600-MHz fre-
quency counter. Admission will 

be $4.00, pre-registration before 
July 1, and $5.00 at the door for 
both days. Talk-in on 146.01/ 
146.61. For further information, 
write Super Scarafest '80, PO 
Box 5265, Hamden CT 06518, or 
call Jeff Wayne K1YLV at (203)-
281-6038 between 9:00 am and 
9:00 pm EST. 

BEAR DE 

AUG 17 

The Fifth Annual New Delmar-
va Hamfest will be held on Sun-
day, August 17, 1980, at Glory-

land Park, Bear DE. Admission 
will be $2.00 in advance and 
$2.50 at the gate. Tailgating will 
be $2.50 and tables under the 
pavilion, $4.00. Prizes, food and 
drinks will be available. Talk-in 

on .52 and .13/.73. For more in-
formation, send an SASE to 
Stephen Momot K3HBP. 14 
Balsam Road, Wilmington DE 
19804. Make checks payable to 

Delmarva Hamfest, Inc. 

HUNTSVILLE AL 
AUG 17 

The North Alabama Hamfest 

will be held on Sunday, August 
17, 1980, at the Von Braun Civic 
Center in Huntsville AL. Admis-
sion is free. There will be prizes, 

exhibits, forums, an air-condi-
tioned indoor flea market, and 
ladies' activities. Tours of the 
Alabama Space and Rocket 
Center are available for the fami-
ly. A hamfest supper will be held 
on Saturday night. A limited 
number of camping sites with 
hookups are available at the 
VBCC on a first-come-f irst-
served basis. Flea market tables 
are available for $3.00. Talk-in on 

3.965 and .34/.94. For more infor-
mation, write NAHA, PO Box 
423, Huntsville AL 35804. 

LAFAYETTE IN 
AUG 17 

The Tippecanoe Amateur 
Radio Association, Inc., will 
hold its 10th annual Lafayette, 
Indiana, Hamfest on Sunday, 
August 17, 1980, rain or shine, at 

the Tippecanoe County Fair-
grounds. 18th Street at Teal 

Road (Indiana Highway 25), 
Lafayette IN. There is no extra 

charge for flea-market setups 
and they can be made any time 
after 1800 hours on Saturday. 
Advance tickets are available by 
mail at $2.50 per ticket. Send 
payment and an SASE by the 

10th of August to J. B. Van 
Sickle K9KRE, RR1, Box 63, 
West Point IN 47992. Tickets are 

also available at the gate. Pre-
registration and grand prizes 
will be ICOM IC-2A synthesized 
2m hand-helds with tone pads 
and chargers. Many other prizes 
will be awarded throughout the 
day. There will be forums, on-

the-grounds parking, and food 
and drinks available at rea-
sonable prices, as well as over-
night camping on the grounds 

Saturday night. Talk-in on 
146.13/.73 and 146.94. The call-in 
station is W9REG. 

MONTGOMERYVILLE PA 
AUG 17 

The Mid-Atlantic Amateur 
Radio Club will hold its annual 
J.B.M. Hamfest on Sunday, 
August 17, 1980, from 9:00 am to 
4:00 pm, rain or shine, at the 
Route 309 Drive-in Theatre, 1/4 
mile north of Rte. 63, Mont-
gomeryville PA (6 miles north of 
the Fort Washington inter-
change of the Pennsylvania 
Turnpike). Admission is $2.50 
with $1.00 additional for the first 
tailgate space and 75¢ for each 
additional tailgate space. Tail-
gate setup begins at 8:00 am. 
Features will include refresh-
ments, raffles, door prizes, and a 
sanctioned transmitter hunt by 
the Freedom Foxhunters Asso-
ciation. Talk-in on 147.66/.06 
(WB3J0E) or 146.52. For further 
information, call Don Schuene-
mann WB3AYT at (215)-822-
9076, or write the Mid-Atlantic 
Radio Club (MARC), Box 14429, 
Philadelphia PA 19115. 

REND LAKE IL 
AUG 17 

The Shawnee Amateur Radio 
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Association Hamfest will be 
held on August 17, 1980, at the 
North Marcum access area on 
Rend Lake in southern Illinois. 
Complete recreational facilities, 
including beach and campsites, 
will be available. Talk-in on 
146.25/.85, 146.52, and 3.925. 

WARREN OH 
AUG 17 

The Warren Amateur Radio 
Association will hold its 23rd 
hamfest on August 17, 1980, at 
Trumbull Branch, Kent State 
University. There will be five 
acres of flea market, tech 
forums, DX programs, inside 
dealer displays, and XYL ac-
tivities. For further information, 

QSL to WARA, PO Box 809, War-
ren OH 44482. 

TACOMA WA 
AUG 23-24 

The Radio Club of Tacoma 
(W7DK) will hold its annual Ham-
fair on August 23-24, 1980, at 
the campus of Pacific Lutheran 
University, 122nd and Park 
Avenue. Registration is $4.00 
and the banquet is $6.00. Events 
include a flea market, door 
prizes, commercial displays, a 
banquet, a loggers' breakfast, 
seminars, and much more. Talk-
in on .88/.28. For additional in-
formation, contact Joe Winter 
WA7RWK, 819 No. Mullen, 
Tacoma WA 98406 or phone 
(206)-759-9857. 

BLUEFIELD WV 
AUG 24 

The East River Amateur Radio 
Club, Inc., will sponsor Bluefield 
Hamfest '80 on Sunday, August 
24, 1980, from 9:00 am to 4:00 
pm, at the Bluefield Armory-

Civic Center, one mile north of 
Bluefield WV on US 52. Admis-
sion, which includes a prize tick-
et, is $2.00 in advance and $3.00 
at the gate. Children under 12 

will be admitted free. Prizes in-
clude a Ten-Tec Argonaut 80-
10m QRP transceiver, an 80-10m 
trap vertical antenna, a Cush-
craft 11-element 2m beam, and 
more. Tables are $5.00, or $4.00 
each for 3 or more, and tailgat-
ers are $2.00. There will be 
something for the entire family. 
Food, dealers, a flea market, 
forums, demonstrations, and 
entertainment will be available. 
Talk-in on .89/.49 and .52/.52. For 
more information, send an 
SASE to Bluefield Hamfest '80, 
2113 Hemlock Hill, Bluefield WV 
24701. 

LA PORTE IN 
AUG 24 

The annual LaPorte County 
Hamfest will be held, rain or 

shine, on Sunday, August 24, 
1980, at the County Fairgrounds 

on Highway 2, west of LaPorte 
IN (50 miles SE of Chicago). 
There will be an outdoor paved 
flea market area, indoor tables 
at $1.00 each, and overnight 
trailer hookups available on site 
for early birds. Advance tickets 
are $2.00. For reservation or in-
formation, send an SASE to PO 
Box 30, LaPorte IN 46350. 

MARYSVILLE OH 
AUG 24 

The Union County Amateur 
Radio Club will hold its fourth 
annual Hamfest-80 on Sunday, 
August 24, 1980, at the fair-
grounds in Marysville OH. There 
will be a free gate until 10:00 pm 
Saturday; then admission is 

$2.00 each or $1.50 in advance. 
Features will include free over-
night camping, free movies Sat-
urday night, breakfast served all 
night until 10:00 am Sunday, 
many prizes, including a Ken-
wood TR-2400, a flea market, 
ARRL forums, and MARS and 
FM meetings. For more informa-

tion or advance tickets, write 
UCARC, 13613 US 36, Marysville 
OH 43040, or phone (513)-644-
0468. 

ST. CHARLES IL 
AUG 24 

The Fox River Radio League 
will hold its annual hamfest on 
Sunday, August 24, 1980, from 
8:00 am to 4:00 pm at the 
Kane County Fairgrounds, St. 
Charles IL. There will be a free 

outside flea market and a large 
inside display area. Table dis-
counts are available for prepaid 
registration. Contact Gary 
Senesac KA9ADP, 926 Britta 
Lane, Batavia IL 60510, for de-
tails. Refreshments and a hot 
lunch will be available. Talk-in 
on 146.94. Tickets are $1.50 in 
advance and $2.00 at the gate. 

Contact Jerry Frieders W9ZGP, 
1501 Molitor Road, Aurora IL 
60505. 

SEWELL NJ 
AUG 24 

The Gloucester County ARC 
will hold its second annual ham-
fest on Sunday, August 24, 1980, 
from 8:00 am to 3:00 pm at 
Gloucester County College, 
Tanyard Road, Sewell NJ. Tick-
ets are $2.00 in advance, $2.50 at 

the door, and dealers' and tail-
gaters' admission is $5.00. Tail-
gaters can set up at 7:00 am and 
indoor and outdoor spaces will 
be available. There will be food 
and prizes. Talk-in on .52 and .78/ 
.18. For information and tickets, 

contact Bob Grimmer KN2QW0, 
229 William Avenue, Barrington 
NJ 08007. 

WATERLOO IA 
AUG 24 

The Iowa 75 Meter Net will 
hold its annual swap meet and 

picnic on Sunday, August 24, 
1980, at Hickory Hills Park, 
south of Waterloo IA. A potluck 
meal will start at noon and a pro-
gram will follow (with prizes). 
For further information, contact 
Lovelle J. Pedersen WBOJFF, 
Net Secretary, 2327 W. Reinbeck 
Rd., Hudson IA 50643. 

WENTZVILLE MO 

AUG 24 

The Saint Charles Amateur 
Radio Club will hold Hamfest '80 
on August 24, 1980, at the 
Wentzville Community Center, 
Wentzville MO. Featured will be 
a flea market with free space, 
prizes, equipment displays, grab 
bags, a cake walk, free bingo, 
and refreshments. Free dough-
nuts and coffee will be available 
to the early birds. Talk-in on 
.07/.67 and .34/.94. For informa-
tion on motels, tickets, displays, 
prize lists, camping, etc., con-
tact Jim Short AG0U, Rt. 1, Box 
40, O'Fallon MO 63366. 

MT PLEASANT IA 
AUG 28-SEP 1 

The Mt. Pleasant, Iowa, Ama-
teur Radio Club invites hams at-
tending the Midwest Old Thresh-
ers Reunion in Mt. Pleasant 
from August 28-September 1, 
1980, to stop by and register in 
the guest book at the ham 
shack. Last year nearly a quarter 
of a million people attended this 
show of antique steam engines 
and first-rate entertainment, 
and 150 hams visited the ham 
shack. The club provides com-
munications for crowd control 
with talk-in on the 147.99/.39 Mt. 
Pleasant repeater and 146.52 
simplex. A station will also be 
operating on 3970 kHz with the 
call WOMME. There is a special 
QSL card to commemorate the 
event. For more information, 
write Dave Schneider WDOENR, 
507 Vine, Mt. Pleasant IA 52641. 

SYDNEY NS 
AUG 29-SEP 1 

The Sydney Amateur Radio 

Club will host the 1980 Maritime 
Convention, Ham Ceilidh 80, on 
Labor Day weekend, August 29 
—September 1, 1980, at the Isle 
Royale Hotel, Sydney, Cape 
Breton Island, Nova Scotia, 
Canada. There will be plenty of 
free parking and shopping for 
the ladies. The program will in-
clude many items of interest 
and will cater to amateurs along 
with their XYLs. Friday evening, 
August 29, will be a special 
event with registration and a 
ham get-together. For more in-
formation, contact the Sydney 
Amateur Radio Club, Box 1051, 
Sydney, Cape Breton, Nova 
Scotia CAN B1P 6J7. 

GEORGETOWN IL 
AUG 30-31 

The Illiana Repeater System, 
Inc., amateur radio club will hold 
its 11th annual Danville, Illinois, 
Hamfest, Saturday and Sunday, 

August 30-31, 1980, at the 
Georgetown, Illinois, Fair-

grounds. Advance gate dona-
tions are $1.50 per adult; $2.00 at 
the gate, with children 14 years 
and younger free. Activities will 
include two days of flea 
markets, commercial exhibitors, 
RTTY setups, an Antique Wire-
less Association display, a 
home-brew builders contest, a 
USAF MARS station, and other 
interests. Meals and refresh-
ments will be served both days 
and overnight camping facilities 
are available. For more informa-
tion or advance tickets, send an 
SASE to Illiana Repeater Sys-
tem, Inc., PO Box G, Catlin IL 
61817. 

MARSHALL MI 
AUG 31 

On Sunday, August 31, 1980, 
from 8:00 am to 5:00 pm, "Histor-
ic Marshall's" 72/12 E. S. Team 
will hold its Trunk 'n Trailer Bash 

on the whole block of 615 S. Mar-
shall Avenue, Marshall MI (1830 
site of Michigan's capitol and 
governor's mansion). The dona-
tion is $2.00, spaces are $5.00, 
and inside space is 50 cents a 
foot. There will be free parking 
and a huge consignment area 
for the mini-swapper. For further 
information, send an SASE to 
K8UCQ, 110 Perrett, Marshall MI 
49068. 

NASHVILLE TN 
AUG 31 

The 31/91 Short Mountain Re-
peater Club will sponsor the an-
nual Cedars of Lebanon Ham-
fest and Family Picnic on the 
last Sunday in August. Prizes, 
swimming, horseback riding, 
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and other sports will be 
available. Everyone is welcome. 
For more information, contact 

John Fite W4PFP, Watertown 
TN; phone: (615)-237-3621. 

PECATONICA IL 
AUG 31 

The third annual Rockford 
Hamfest and Illinois State ARRL 
Convention will be held at the 
grand exhibition hall at the Win-
nebago County Fairgrounds at 
Pecatonica, just west of Rock-
ford on US Route 20. Tickets are 
$2.00 in advance or $2.50 at the 
gate and are available from any 
RARA member. They may also 
be obtained by mail by writing to 
RARA, PO Box 1744, Rockford IL 
61110 and including a business-
size SASE. Food and campsites 
(with electric and sanitary hook-
ups) will be available, as well as 
plenty of free parking. For flea 
market dealers, there will be 300 
tables available at a nominal 
charge. There will be speakers 
and forums, demonstrations 
and discussions, and prizes. 
Talk-in on 146.01/.61 Rockford 
repeater, or 146.52. 

PENSACOLA FL 
AUG 31 

The Five Flags Amateur 
Radio Association, Inc., will 
hold its 1980 Ham-A-Rama on 
August 31, 1980, from 8:00 am to 
4:00 pm at the Pensacola Munic-
ipal Auditorium, Pensacola FL. 
Admission will be $1.00 and 
swap tables will be available for 
$5.00 each. Additional informa-
tion can be obtained by writing 
to the FFARA, PO Box 17343, 
Pensacola FL 32522. 

AUGUSTA NJ 
SEP 6 

The Sussex County Amateur 
Radio Club will hold its second 
annual hamfest on Saturday, 
September 6, 1980, at the 
Sussex County Farm and Horse 
Show grounds, Plains Road off 
Route 206, Augusta NJ. Admis-
sion for sellers at the outside 
flea market is $5.00 at the door 
and $4.00 in advance. Admis-
sion for indoor sellers is $6.00 at 
the door and $5.00 in advance. 
Admission for buyers is free and 
a door prize ticket is $1.00. Talk-
in on 147.90/.30 and 146.52. For 
pre-registration and informa-
tion, write Sussex County Ama-
teur Radio Club, PO Box 11, 
Newton NJ 07860, or call Ed 
Woznicki AC2A at (201)-852-
3268. 

GRAYSLAKE IL 
SEP 6-7 

The Chicago FM Club will 
hold Radio Expo '80 on Septem-
ber 6-7, 1980, at the Lake County 
Fairgrounds, Rtes. 45 and 120, 
Grayslake IL from 9:00 am to 
4:00 pm both days. The flea mar-
ket is open from 6:00 am to 6:00 
pm. Tickets, good for both days, 
are $2.00 each before Septem-
ber 1st and $3.00 at the gate. In-
door flea market space is free 
with an admission ticket on a 
first-come basis. Bring your own 
table and chair. Outside are 
many acres of available space. 
Features will include commer-
cial exhibitors in ham radio and 
computers, ladies' programs, 
hourly door prizes with a super 
drawing at 3:00 pm on Sunday 
with prizes worth thousands of 
dollars. Food, nearby hotels, 
free parking, and camping with 
some hookups will be available. 
Talk-in on 146.16/.76 or 222.50/ 
224.10 WA9ORC. For advanced 
tickets, send an SASE to Radio 
Expo Ticket, PO Box 1532, 
Evanston IL 60204. For more in-
formation, call (312)-BST-EXPO. 

MELBOURNE FL 
SEP 6-7 

The Platinum Coast Amateur 
Radio Society will hold its 15th 
annual hamfest and indoor 
swap-and-shop flea market on 
September 6-7, 1980, at the Mel-
bourne Civic Auditorium. Admis-
sion is $3.00 in advance and 
$4.00 at the door. Swap tables 
are $5.00 per day. There will be 
food and plenty of free parking 

available, as well as awards, 
forums, and meetings. Talk-in 
on .25/.85 and .52/.52. For reser-
vations, tables, and information, 
write PCARS, PO Box 1004, Mel-
bourne FL 32901. 

FINDLAY OH 
SEP 7 

The Findlay Radio Club will 
hold its 38th annual Findlay 
Hamfest on Sunday, September 
7, 1980 (not September 27, as 
previously published), at a new 
location, the Hancock Recrea-
tional Center, just east of 1-75 
exit 161, on the north edge of 
Findlay, 40 miles south of 
Toledo. Tickets are $2.00 in ad-
vance and $2.50 at the door. 
Reserved tables are $2.50 per 
half. There will be forums on 
Saturday evening and setup 
Sunday at 5:00 am. Main prizes 
are a TS-120S with supplies, two 
TR-2400s, and an AT-120 match-

er. For tickets, information, and 
reservations, send an SASE to 
PO Box 587, Findlay OH 45840. 

PENNSAUKEN NJ 
SEP 7 

The South Jersey Radio 
Association will hold its 32nd 
annual hamfest on Sunday, 
September 7, 1980, on the 
grounds of the Pennsauken 
Senior High School, Hylton 
Road (11/2  miles SE on Rte. 73 
from the Tacony Palmyra 
Bridge), Pennsauken NJ. Ad-
mission is $3.00 and tailgate or 
booth space is $5.00 per seller. 
Features wil include a flea 
market, prize drawings, con-
tests, bingo for the ladies, and 
games for the children. Talk-in 

on 146.52 or 146.22/.82. For more 
information, contact Edwin T. 

Kephart W2SPV, Hamfest Chair-
man, 4309 Willis Avenue, Penn-
sauken NJ 08109. 

PORT JEFFERSON NY 
SEP 7 

The Suffolk County Radio 
Club will hold its third annual 
Electronic Flea Market on Sep-
tember 7, 1980, with a rain date 
of September 14, 1980. The site 
is the Odd Fellows Hall, Jane 
Boulevard, Port Jefferson LI NY. 
Walk-ins will be $1.50 and sell-
ers will be $3.00. Gates will open 
at 7:00 am. Bargains, prizes, 
food, and friendship will be 
available. Talk-in on .52, .94, and 
223.50. For further information, 
contact Floyd Davis WA2SDI at 

(516)-234-9376. 

SOUTH DARTMOUTH MA 
SEP 7 

The South Eastern Massa-
chusetts Amateur Radio Asso-
ciation will hold its annual pic-
nic and flea market on Sunday, 
September 7, 1980, from 9:00 am 
until 4:00 pm at the Stackhouse 
Fairgrounds, Faith Street, South 
Dartmouth MA. The rain date 
will be September 14, 1980. 
Sales space is $6.00 and tables 
for rent are $4.00. There will be 
free parking, entertainment, and 
food and beverages for sale. 
Talk-in on 147.60/147.00 or CB 
channel 11. For information, 
write SEMARA, PO Box P-105, 
South Dartmouth MA 02748, or 
phone (617)-997-3674 or (617)-
994-4838. 

HAMBURG NY 
SEP 12-13 

The 9th annual Ham-0-Rama 
'80 hamfest will be held on 

September 12-13, 1980, at the 
Erie County Fairgrounds. Ad-
vance tickets are $3.00. There 
will be exhibits, tech programs, 
prizes, flea markets, plenty of 
free parking, and free RV 
hookups. For more information 
and tickets, contact Ron 
Brodowski KC2P, 260 Hilltop 
Drive, Elma NY 14059, or phone 
(716)-652-6754. 

VALPARAISO IN 
SEP 14 

The Porter County Amateur 
Radio Club, Inc., will hold its an-
nual hamfest on September 14, 
1980, at the Porter County Fair-
grounds, Valparaiso IN. Fea-
tured will be a flea market, tech-
nical sessions, door prizes, and 
bingo. Food will be available. 
Advance tickets are $1.50 and 

tickets at the gate are $2.00. 
There will be dealers and com-
mercial exhibitors, as well as 
free indoor and outdoor space. 
Gates will open at 6:00 am. Talk-
in on 147.96/.36 and 146.52. For 

tickets and information, write 
Charles Baker W9SJN, PO Box 
251, Portage IN 46368. 

WHITESTONE NY 
SEP 18 

The Tu-Boro ARC will hold its 
annual auction on September 
18, 1980, at the Odd Fellows 
Hall, 149-14 14th Avenue, White-
stone NY. Doors will open at 
6:00 pm for sellers and at 7:00 
pm for buyers. Donation is $1.00 
per person. Beer and soda will 
be available. Talk-in on 146.52. 
For information, call Walt 
WB2PF0 at (212)-539-5732 
nights, and Ed WB21130 at (212)-
746-4082. 

TYSONS CORNER VA 
SEP 27-28 

The National Capitol DX 
Association will sponsor DXPO 
80 on Saturday and Sunday. 
September 27-28, 1980, at the 
Ramada Inn, junction of Rte. 7 
and 1-495, Tysons Corner VA 
Saturday's half-day session will 
include Phaselof the DXPO Pro. 
gram, an Attitude Adjustment 
Party, and a banquet with prizes 
and surprises. Sunday's session 
will feature Phasellof the DXPO 
Program. Unless you have pre-
viously attended DXPO, write to 
Dick Vincent K3A0, Rte. 1, Box 
230, Bryantown MD 20617, for 
more information. If you have 
any program suggestions, con-
tact John Boyd W4WG, 8424 
Reflection Lane, Vienna VA 
22180. 
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GET THERE FIRST! 
MAKE THE 

ASIAN 
CONNECTION 
OCTOBER 8 -22, 1980 

*Visit Four International Electronics Shows 

in Korea, Japan, Taiwan & Hong Kong. 

•Develop  Top-Notch, Direct Contacts for 
Exciting, New Far East Electronics Products. 

6$2020.00 Covers Airfare, Hotels, Show Fees, 
Land Transportation, Most Meals...And More! 

For details. contact . 
Amy Smith 

COMMERCE TOURS INTERNATIONAL, INC.  ....332 
870 Market Street, Suite 742-744 
San Francisco, CA  94102 
(415)433-3072 or 433-3408 

*The official travel agent for the Hong Kong 
Electronics Show & Japan Electronics Show. 

Also, ask about spending 5 days more in 
Tokyo attending the 8th IFIP World Computer 
Congress. 

FAMOUS BARKER & WILLIAMSON 

Coax Switches with 
BNC Connectors 

a-- MODEL 596 

Specifications 
1 Pole — 3 position 
DC  — 150 MHz 
1 KW  — 2 KW PEP 

a--  MODEL 597 

Specifications 
1 Pole — 5 position 
DC  — 150 MHz 
1 KW  — 2 KW PEP 

Available at your B & W dealer or write: 
Barker & Williamson, Inc. 
10 Canal Street 
Bristol, Pa. 19007 11 

The 48 Hour 
Miracle. 
From our hands to yours 

in record time. Like 
two days or less. But 
there's more to the 
miracle than 
Emergency Service and 
Guaranteed Shipment. 
Sentry produces the 

highest quality crystal 
made. Anywhere. Each 
crystal is a work of art, 
made from the finest raw 
materials, utilizing 
state-of-the-art technology. 
Put a miracle in your 

hands. Just call Sentry's 
toll free number, 
1— 800— 654-8850. 

Sentry 
Eer.tal Park.  "3018 

ro• 333 

FO X—TA N G O C ORP. 
Box 15944s, West Palm Beach, FL 33406 

Visa/MC welcomed. Money back If not satisfied. 

8-POLE FILTER BAND WIDTHS IN STOCK 
CRYSTAL FILTER CW (Hz) SSB-AM (kHz) 

imrsainn 
. . 

r, 

• 

2 

v° 

§ 

o or 
-s - - I

 
-\1 

E 
$55 
v° 

E V 
EACH 

so°  

- .ir 0  f:a 
oi.. 

YAESU 

•FT-101/F/FR•101 

•FT-301/FT-711/620 

•FT-901/10IZD/107 •10° •  

FT-401/560/570 

v° 

V° 

V° ao° 10°  Ao° 

Ao° lo' Ao° 
VE-200/T FM PO I  

KENWOOD 

TS-520(12-399 • i.0"' 1,,  

$55 EACH 

1.,.. • 2nd IF $125 

.TS-820/R-820 

HEATH 
ALL HE 

DRAKE 

II-4C  GuF-1 Broad 1st IF 

Jo° 

So° 

Superior 

W. 

V° 

FORPMCESSEENOTES 

Shape 

$55 EACH 

,,,.0 

A° 

Re' 

fib  for R-820 only 

v° 

$65  M I M Factor/Ult 

GUF-2 Narrow 1st IF  A,  E.°  + pcb w sw relays $90 

56H125  Ye Very sharp 2nd IF - Plug in type - $90 

GUD Product Detector - w pcb w relay double' balanced type $30 

COLLINS  ,  SPECIAL $125 EACH 

755-311/C  zo"  EQUALS OR EXCELS $400 COLLINS UNIT 

*DIODE SWITCHING BOARDS available to permit 1, 2 or more filters 
than those for which manufacturer provides room. SPECIFY make and 
model.  Single-filter type: $12 Airmail postpaid 

Dual-filter type: $21 Airmail postpaid 

Florida residents add 4% (sales taro  (FOREIGN ADD $3 per filter) 

BROCHURE ON REQUEST 
Dealer Inquiries Welcomed  323 
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14/01 e-

16 Channels 
30-54 MHZ 
140-180 MHZ 
410-514 MHZ 
Digital Clock 
Date Display 
110 V. AC or 12-16 V.DC 
1 Year Warranty 
Seek Rate: Fast 10ch/sec 

Slow 5 ch/sec 

AT THIS INTRODUCTORY PRICE 

INTRODUCING THE 
J.I.L. SX-100 SCANNER 

BRIGHT GREEN 9 DIGIT 
FREQUENCY DISPLAY 

Ext. Antenna Jack 
Ext. Speaker Jack 
Large Top Mounted Speaker 
Mobile Mounting Bracket 
Scan Rate: Fast 8 ch/sec 

Slow 4 ch/sec 
Scan delay time variable 0-4 sec. 

HURRY 
ONLY 102 UNITS TO SELL AT THIS PRICE ALL UNITS FACTORY FRESH 

Mfg. List $399.00 UNBELIEVABLY PRICED AT A LOW $179.95 

2 &% 
wir   

IN 1970 A COMPUTER THIS 
POWERFUL COST $125,000. 
NOW, TEN YEARS LATER 
YOU CAN OWN IT 
FOR LESS THAN $1,000. 
Not only hos the price of computers come 
well within the reach of most people the 
computers themselves hove improved 
remarkably 

With the Atari  800" Personal Computer 
System you'll be running programs yourself 
Ill just a few hours 

You II be able to evaluate your investment 
options with confidence Organize your tam 
ily finances Simplify all sorts of bookkeeping 

and accounting activities And have endless 
fun playing computer games 

LIST $999 CALL FOR PRICE 

NEW SHURE 444D 
Dual Impedance 
Normal/Vox Slide Switch 
Adjustable Height 
Mfg. List $90.00 
SAVE AT ONLY $49.95 

PANASONIC R F-4900 
General Coverage Receiver 
List $549.95 
Ours $399.95 

lk 

KENWOOD TR-2400 

2 Mtr. Hand Held 
144-148 MHZ 
List $395.00 
CALL FOR PRICE 

CUSHCRAFT 
ATB-34 
ATV-4 
ATV-5 
AR X-2 
A-3219 
A-2148 
A-214FB 
A-228F B 
A-147-11 
A-147-22 
AR X-450 
A-144-10T 
Al 44-20T 
A-432-207 

4-Element Triband Bea m 
40-10 mtr Trap Vertical 
80-10 mtr Trap Vertical 
2-mtr "Ringo Ranger" 
19-Ele ment 2-mtr "Boo mer" 
14-Ele ment 2-mtr "Boo mer" 
14-Element 2-mtr FM "Boo mer" 
28-Element 2- mtr FM Power Pack 
11-Element 2-mtr FM Beam 
22-Element 2-mtr FM Power Pack 
450 MHz "Ringo Ranger" 
10-Element 2- mtr "Oscar" ant. 
20-Element 2-mtr "Oscar" ant. 
20-Ele ment 432 MHz "Oscar" ant. 

NY-GAIN  Regular  Special 

$ 219.95 
84.95 
89.95 
32.95 
74.95 
56.95 
56.95 
179.95 
32.95 
95.95 
32.95 
39.95 
56.95 
49.95 

LOWEST PRICES IN THE COUNTRY ON ANTENNAS 
HY-GAIN - CUSHCRAFT - MOSLEY - HUSTLER 

VISA' 

We Export 
ALL PRICES SUBJECT TO CHANGE 

14 

ne w A A  5,..g.r T11.41.9.,13.4rd  9329 95  9239 95 
1•43101( 3  3 • 10 15-2054 bo b.  222 95  119111116 

193.39  3 • 10 15 2094 imam  199 95  12111 VI 
Hy 0.4  2 a 10 15 700.4 Oval  774 96  TOP le 
206MA  5 •  L.9 939e  7094 Ware  329 96  239 95 
159114  5 •  Lott) Jo6A  151A boom  199 95  149 96 
1018A  5 e  Lebe b . ' 1004 beam  29 %1  IN 119 
20499  4 • 7094 beeb  749 95  110 96 
2046156  5 • ob.'s.. 4.;  99 96  79 95 
153SA  3e  ISAI beam  89 95  79 96 
1038A  3 • 10144 beam  74 95  59 95 

4028*  24  413,4 bnom  239 %  199 95 
89 88  Bak, 1o, Worn antem.a  15 %  15 96 
79211.153  2.  10 IS 20M tw Jo,'  14995  119 95 

1914T  Ny TOWS* 90 101.4 w, t.csi  1359 95  9799 95 
19AVTAVII  931C94 T ,A, WW1 1.11  106 96  84 % 
14A vOefell 40- 054 Tr., Ver,ir„.1  69 %  57 OD 
12AVO  20-109. Trap %/At ..  42 %  34 95 
146540  9901 INounttng 1..1 two,coti  3395  29 96 
5900  80 IPA T tAp 46, by,  109 %  99 95 
291343  90-4044 1, 19 do.by,  59 95  49 96 
669  6 e, SPA boom  119 96  9995 
203  30 714 town  IS 95 
206  5•1 20.1 Isom  21 95 
208  8.1 214 beam  79 96 
214  14.1 21.4 tram  14 95 
LA 1  01.1ta Ile notnong ...A.,  59 %  49 % 

TH5DX 5 el.10-15-20 M Beam 269.95 199.95 

Com munications Center 
443 N. 48th, Lincoln, Nebraska 68504  In Nebraska Call (402)466-8402 
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R X NOISE BRIDGE $55.00  VLF CONVERTER $59.95 

• Learn the truth Host yew antenna 
• Fuld its reasanant hoquency 
• Fond 11 and I Off rosimante 
• INedbend 1 100 MHz 
• Um* to use - 5011 contented 

• New device opens up the weed et VII rake 
• Convent vs F N 110 meters he use with any 
shoneraue recerver cooi ng 3 5 4 MN: 

• Advanced design too simple proton 
nisn'pectormanee 

• Gtues reception of Me 1150 meter bane 
• also covers nayietmn radiooeacons WWVB 
ship to shore and IF broadcast band 

LOOP ANTENNA 

Loop Amplifier $67.50 

Plug-m loops $47.50 ea. 

• aellizsweiers 

1;00 5000 KHz 
1160110 intle, 
amber bandsi 
550 1600 KHz 
tgreadcast Saadi 
150-550 KHz 
011.f. 1750 xtelvib4441 
40 154 KHz 
plAV1111,14441 
10-4001 =o.1 

• Malb 

.161114.atri, 

ALL BANDS PREAMPLIFIER 

$89.50 

• lulls 1 1 to 54 lelle Covers Alt amateur 
bands 160 to 6 meters All shortwave 
breadcasi bands 

• For recovers 6140 transceivers 
• Up le 20 db gain 
• Peps up thalltred recover 
• IlestuCes image and spurious response 

Model MB II $295 
(with Balton) 4325 

MO II provides 
•Constant SWR enonaor ng • Precrs,on tuning of final amp • Harmonic suppress 
• Receoar input impedance-matching • Maxernum power transfer to antenna • 
tenuous frequency coefage I 6 to 30 PAH/  • Pre,sron  urung or any a • • 

or longer wan swp of 1 
ifall II features 

•Fenest qualify made-,n-USA components •carge precision easy-to-read Ora', 
360 readout *Optional 3000 watt Baiun for Owen lead antennas 

Barker & Williamson 

Pre-assembled 

Model 370-11 

564 95 

Kit tillustr.derle 

Model 370-12  554 95 

 0 
5 —BAND TRAP DIPOLE 
(80 thru 10 Meters) 

Power rated 2k INPEP, ap-
prox. 110 ft. epee 

Complete with  wore, traps, and 
ensulators, 50 ft. AG  PL 259 
connector. heavy duty cast alu m 
num  and  steattte  center  con 
nec t or 

Hy-Gain REEL TAPE PORTABLE DIPOLE 
for 10 thru 80 Meters Model 18TD 
The most portable high performance dipole ever 

Ahlw aid  fnc.f-um•nn 1..  • •  -  • 
52 ..Iris U.% prin. r- nift-taftrf •  •  • 
Mo•••-ure. MOS' nfi 'nth.- trItmf• I 
Order No no •nre 594 95  See back cover for specials! 

B i R n 
Electronk 

IHRUUNE 
NATTMETER 

MODEL 43  $135.00 
Elements I Table 11 1 30 MHz  50.00 
Elements (Table 11 25 1000 MHz  42.00 

Carrying case for Model 43 & 6 elements  28.00 
Carrying case for 12 elements  17.00 

599 VHF model 4362 1140-180 MHz) 
$99  HF model 43601 la- 30 MHz) 

44••• 

ff•mmme.11•441.14444. 

.1116  404, 
fa  ff•  lie  •••• 

READ RF WATTS DIRECTLY'  (Specify Type N or S0239 con-
nectors) 0.45  2300 MHz, 1 10,000 Watts '15%, low insertion VSWEI 
— 1.05. Unequalled economy and flexibility. Buy only the element(s) Iovering your present frequency and power needs, add extra range! 
ater it your reourrements expand. 

TWO-METER 
CRYSTAL SALE 
$4.50 each 

Limited to existing 

stock. 

tandar d • (corn • Hee thk it • Ken • Clegg • Regency • Wilson • V 

Er* • Drake • And Others , 

• 

ant 

BANDPASS-REJECT DLIPLEXER 
DPLA 144 FOR 144-174 MHz 

Also available for 
54, 220, 450 MHz. 

WACOM 

$479 

HI- Q BALUN 
•For dipoles yagis. inverted 
vees Ee doublets 

• Replaces center insulator 

•Puts power in antenna 

•Broadbanded 3-40 MHz 

• Small lightweight and 
weatherproof 

• I 1 Impedance ratio 

• For full legal power and more  111.•••• 
• Helps eliminate TVI 
• WiIh SO 239 Connortor 

Van  $10.95 • 
Gorden 
Engineering 

• Om 

THEL30d* 
sisMAL 

UNADILLA 
W2AU  SA WN 

$1491 

=-
THE O LIDDRELIABLE  

TM 

REYCO 
'W M ANTENNA COILS 

$2195 

411101.1041C• aureole Cad s' 

"•' 

tC140Vravi C OSTER 
C 011111awv. INC 

TUFTS ELECTRONIC 



OSCAR 

OSCAR Satellite Communications 

The full power, 
full performance 
20-15-10m Imam. 

rwo Meter Boomers 

...11111... 11406 1.4 M .S . on 94 len 49.1... 

19 en 7146  61.4 OX  •At m1 .14 09 

Six Meter Boomers 

ALL PRICES SHOWN ARE LIST PRICES! 
CALL FOR SPECIAL PACKAGE PRICING, 

Skywalker 
3 and 4 Element Single Band YE VIS 

Sirywalker 

ATB-34 

ATB-34 - 10-15-20 Meters 

10 04 on 101. 1,46,n99 .nour  60 

Enjoy the thrill of working rare 
DX. Increase the pleasure of your 
daily contacts with A3 interference 
reducing front-to-back ratio. Use 
your  linear amplifier with conf, 
dence with our new high power 
traps. 

PRICE LIST 
4161 

W eal  0191 .11.0111  0111C111031061  .111106 

4,09411 4401.44.4  4h} ,  , JS I :0 Y . 99 .• • .  . . 

•. 1$  16.1 1411194. 16 * nano 12 4  . $6  419 X 220  220 2.1.41.14 6 ,6 64.64”  36 05 
.,•.,  t.s.. iN W O 14 94.96•1 2 2/.  M Y  .1.147/ .0  6.460 MN, .. ., 41,...  19 96 
.14[6  1.61 41419 14 419.91,2 21  O .  ••••••.21.10 KITS 

,1911  1.6 140 6944 20 4.4.6•91 2 2 1.  vs n  •I4 69  59 . 94 6T /4. two •14, 4  IV . 

• , '116  50 61 14144 6 .99, I 7 I.  11096  •I4 V.14  1.4•I 1141 lot nee • 141 ,  AI 25 

KK•02111•12.22•02•11.  1.21 5K  51.25 ,44 ha lye A220 , '  19 . 
.) .  5491...,149,49 6. 0 . 2 Sen•119.  Ian  •210 VrIl Vrt 11b. 0., .....  29 . 

,24 014  0 .4 6 .4 , 14., 4 ..anwn  '....  VI:; :'014 ,';•71'''' '  19 . 
.:514  5.c11 ,146,49 6 PO 2, b onen  34 .  42 06 
...4 136  0220 * 5 , /01 4 , 1169.nos  2.06  64416 .  1996 

.26 V .  V••• 1191 1(.• 2 4 III acorn.  IO N  4.  4  19 96 
19 66 

' .1 4  114•••• 1:6904., 4 0oonvos  4 46 
44.....1 .4.140.1. 910.1101.14  t  4 66 

a 16 .  11.• 11.6. 4 4.19,1.1 Ns, 

4 ,3  Them Bona , pea 1 , re  ... ..••• •au.,• • 11...c.t  21 66 

4 , 4  99.• ••ndIr  4 OAF, 10 99 ..1  4996 

.‘•,.. 6  1, 9 U . i  7 146 1411.14 20 41494r1  110 66 

14.9.1.•••  422 NT 430436 5014 20 Onnen,  66 
, 4 CO  1  411 .• 

60 SIM: 2 46...n•nr o wn 

4  21  4  501 .. /1•14,4., 
60.41.1.14/ 11,• 

1.6  •29 4 

2 iner.9, •211 2 

No0.4 "  teaul  0.420 1  37 INS 
AI . . I' 1.140 .44 .....444 64•941 19  . 

•76 147  1461 91 461.14 6.14.,194 1,...,4 Mx  16 65 

...1333o 220 226 5111. 6.91•44 6.941 .  1966 
•lS 230  220 226 W O 644.99 7,95 19  66  me 44 . it  1966 

9.1.141 .1446 .  I Opt too 660 3,660 6  . 66 
6 .74  10 141.0 4 •  n• Cr . nwo 960 &ASO 6  29 616 

6141 II  I. 1.490 1  514.4.614.110. ,...1.144 II Ho. 4o.  /M K 

•14 7 307  161 6 147 1914  44214 444  99 6 ,14.1 19,9.......430 II  106 . 
4147 22  141114114.1114i 22  ex . . . JO 21.212.11,2 

K2 . 1  M tn W . I  A R  .  110  I. 20.2  SO 66 
6220 11  220 2911410 II  3/ Pi  UX 220  220190  . 66 

. 4911  449 910 •••••••int  7614  126 420  432 40144  36 66 
644911  4.9110 II 49....t  37 06  OM  ... .111 

.16 40  144 1.1.1.. 10.,14.•  . 96  04 1914  1 1 119.an fly Ul I.  16 96 

.14 2 . 220 226 .4 Fe.. 11614  44 //6  OX M N  1 1 11.4n1o. DX 220  /0 06 

.1.1440  910 460 1.4 • c. Pow  . .  011 .1.4  1 1 6.46.•• fcx OX 420  16 96 
614 2  136 1 70 1.1M, 6,n.  24 66  04 4.•••• 9 4,644.10, trACIRNDO AD. 

Ali .  50 54 21512 14...D  2...  ID XK I.  St94 ,16t 19 two OX 120  166 . 
.11 220  no:n.a., 14.n .  ,... .  0114 MO  Stmck. ..14., fir Ino1111 420  69 LP 

.1 460  640 .0 14147 P.n.  A 2.  DX   KO K2 W O W 121 .111.0. KITS 
22 X 2  136 171 ,21, 9,12 Or ., 22 2.  W M 120  55KID...., br @ow DX 1,0  2,2, ,. 

6 METER BEAMS 

3 veme m 

No  ASO 3  450 5  ASO 6  A50 10 

ing0, 6  11  20  24 

,s1 El  111  117  117  117 

Ha d .  6  7 6  II  13 

.. , on  15 48  9 5 dB  11 5416  13 dB 

,. ri4uo  20 d8  24 48  26 d8  28 08 

7106  II lb.  18166  25166 

66460 No  4144 i  4144 I i  4220 II  A430 11 

U .1011)1 .11  2 r n  2rn  I.,,,  .n. 

E le menIs  II  II 11 

BOO . 66414  98  144  102  57 

1•44•66,  4  6  4  3 

44.40 Ga m  11 dB  13 dB  13 dB  13 dB 

F a Rano  26 cia  28 4,3  28 dB  M OB 
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MPJ INTRODU ES THE 
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At $139.95 this MFJ-484 GRANDMASTER  DELUXE 
memory keyer gives you more features per doHar than any other 

memory keyer available — and Here's Why .. 

BAR MEMORY KEYERS 
GRANDMASTER 

VII. Moll. 
•A, 

1.4 eAr111•3 

_4444i4141i.:* 
LEY psi smo• *AAA  T  NI MIlln  M AI  IS  W AY W RAY PI MA  lie  010•C•TtS 

rs,  ust mt.  ,0  nal  KM.  10 TO  fauT , Pal  OCA , A MA, 
* W811 ,05  ix Cd.  KM W O M IA,  0*1 

MEMORY KEYERS 
MFJ-484  Grandmaster Memory Keyer. Up to twelve 25 character 

messages plus a 100, 75. 50, or 25 character message 
MFJ-482  Grandmaster Memory Keyer. Four 25 or a 50 and two 

25 character messages 
MFJ-481  Grandmaster Memory Keyer. Two 50 character messages 
HK-1  Optional Squeeze Key 

PROFESSOR MORSE 
MFJ-410  Professor Morse. Random code generator/keyer. Morse code 

teaching computer. Sends alpha only or alphanumeric, 
full feature Curtis keyer, speed readout, delay for 
spacing letters up to three seconds 

TELEPHONE PATCHES 
MFJ-624  Crisp clear professional sounding audio, Vu meter for 

monitoring line level and for nulling for maximum separation 
of transmitter and receiver, easy patch in patch out 
connections 

MFJ-620  Same as MFJ-624 except without meter 

NA M MAI M • 

11 .0•4 

mien,  11.151  P05. 
•  1 OA FA. 

5/LI• 000 WOO, Si( 
106 A •  ,C 
,fi,v1 15 CAAAKT,A 

NI MAUS. SOK. COY 
11•15 A MO 11 ROT ! 
40/15 v0v WO /5 50 

OA 15 DKAAACTtAS 11, 
M SS . 111110%5 A II 

D 

139 95 

99.95 
79.95 
29 95 

149 95 

59 95 
49 95 

MFJ-40T ORP Transmitter 

MISCELLANEOUS 
MFJ-202  RF Noise Bridge 
MFJ-1030BX  Receiver Preselect°, 
M F J-200B X  Frequency Standard. 
MFJ-40T  ORP Transmitter, 
MFJ-40V  Companion ORP VFO for 40T 
CPO-555  Code Practice Oscillator 
TK -555  Optional Telegraph Key 

• SP 5208x •SP S2013n 

SPEECH PROCESSOR 
MFJ-525  Fr F Speech Processor. Plugs between.microphone and 

rig Powerful natural sounding speech. Vu meter 
for adjustment of processing. 4 pin mic jack, 6 dB 
more average SSB power, use with any rig and any 
mic, push button on-oft/bypass 

LSP-5208X II 
LSP-520B X 

Logarithmic Speech Processor Deluxe model. 
Logarithmic Speech Processor 

59.95 
49 95 
29.95 
29.95 
29.95 
17.95 
1 95 

59" 

119 95 

59-95 
49.95 

V 

MFJ-984 

MFJ-982 

MFJ-981 

MFJ-980 
MFJ-962 

MFJ-961 

MFJ-949 

MFJ-9418 

MFJ-940 

700-0014 
MFJ-945 

MFJ-944 

MFJ-943 

MFJ-901 

MFJ-900 
MFJ 16010 

Versa Tuner I 

Deluxe 3kW Verso I one, IV SWR, forward reflected 
wattmeter, rf ammeter, dummy load, antenna switch, balun, 
3kW PEP 
3kW Versa Tuner IV 7 position antenna switch, balun, 
3kW PEP 
3kW Versa Tuner IV SVVR, forward reflected wattmeter. 
balun, 3kW PEP 
3kW Versa Tuner IV. Built-in balun, 3kW PEP 
1.5 kW Versa Tuner III. SWR, forward-reflected wattmeter, 
6 position antenna switch, balun, 1.5kW PEP 
1.5kW Versa Tuner 111,6 position antenna switch, 
balun for balanced lines, 1.5kW PEP 
Deluxe Versa Tuner It Ultimate in antenna tuners SWR, 
dummy load, forward-reflected wattmeter, front panel 
antenna switch, balun, 300W output. 
Versa Tuner II. Improved model with SWR/wattmeter, 
antenna switch, balurt, mobile mounting bracket, 
300W output 
Versa Tuner II SWR/wattmeter, antenna switch, no 
balun, no mobile mount, 300W. 
Mobile mount for MFJ-940 
Versa Tuner II. With SWR/wattmeter and mobile mounting 
bracket, less 6 position antenna switch. 300W 
Versa Tuner II With antenna switch and mobile mounting 
bracket, less SWR/wattmeter, 300W ouput 
Versa Tuner II Less SWR/wattmeter, antenna switch 
mounting bracket, 300W output 
Versa Tuner. Matches anything Coax, random wires, 
balance lines, 200W output. 
Econo Tuner. Matches coax and random wires 200W 
Randrrm INoe Tone/ 11 .r rnr.dor, and long wires. 20016 

299 95 

199.95 

199 95 
169 95 

169 95 

149 95 

129 95 

79 95 

69.95 
300 

69 95 

69 95 

59 95 

49 95 
39 95 
29.95 

24-HOUR DIGITAL CLOCK 
SOLID-STATE 

•••••• ,• ,••• • 

0111111P 

24 HOUR DIGITAL CLOCK 
MFJ-101  24 hour digital clock, totally solid state, 6" blue 

display (like TS-8205). ID time, lock function 
lorevents accidental rnissetting of time). 29 95 

'5495 
CMOS-8043 Electronic Keyer 
State or  th•  art  d•s.on  us•s  BOO) 

Ite m on a ctup 

• Bud,  A ,  • Dot •nemory  • 'W M . 011.•• 

t.on  pAtern•I  squeeze  key  • 8 rt, s• 
WPM • S.detone  and  speake.  • Speed  . 

urne tone  we ll,' LoAlrols  •  Mi.st• • 
• 100  0005  ma.  • 4 

• • • • • '••••Ai  OFF  ON  SIOETONI 
•  .•  eus • 7•3 te. • 3  • 

ELECTRONIC KEYERS 
MFJ-8044IC  Deluxe Keyer. Dot and dash memory. 
MFJ-404  Econo Keyer. Built-in paddle, plus extras 
MFJ-402  Econo Keyer. Built-in paddle. 
MFJ-400  Econo Keyer. External Key. 
MFJ-408  New Deluxe Electronic II, speed readout meter, socket for 

Memory, random code generator, keyboard. 8044IC keyer 
chip dot and dash memory. Up to 50 WPM. 

BY-1  Bencher Deluxe Iambic Paddles. Heavy steel base, non-skid 
feet. 

69.95 
59,95 
44 95 
49 95 

79 95 

39.95 

These MFJ active filters are the most opted in Military. 
CON /A. m., 11.114. cvr •A •••  2•1101110111•0 

929" no 
• 1 50i 

5— . 
SSB/CW FILTERS 
MFJ-752  Dual tunable SSB/CW active filter Signal Enhancer II 

2 noise limiters, inputs for 2 rigs, 110VAC or 12 VDC 
MFJ-751  Tunable SSB/CW active filter Signal Enhancer 

110VAC or 12 VDC. 
MFJ-721  Super CW/SSB Filter. 2W amplifier, noise limiters, 

inputs for 2 rigs. 12VDC or 110VAC with optional 
AC adapter. 

MFJ-720  Deluxe Super CW Filter. 2W amplifier, 12VDC or 
110VAC with optional AC adapter 

CWF-2BX  Super CW Filter 
SBF -2BX  Single Sideband Filter 
AC Adapter  12 VDC, 200 rnA. 
CVVF-2PC  Same wired and tested PC board as in CWF-2BX 

with 4 position switch 
SBF -2PC  Same wired and tested PC board as in SBF-2BX with 

4 position switch 
AC Adapter  6 VDC, 300 rnA. 

79 95 

59 95 

59 95 

44.95 
29.95 
29 95 
7 95 

19.95 

19.95 
7.95 
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THRULINE 
WATTMETER 

$99 VHF model 4362 (140-180 wiz) 
$99  HF model 4360 ( 18- 30 MHz) 

I h. 1  t 402 11.151 51A I t 1r/recto/nal Katt 

el .•  inscrlion tspc instruments for rneesuor ,,, 
hie 9dt d to tell', led pone, in 50-ohm to m.' 

lines Ihes are direct descendants pl 
rhi. nardel al I I1K 1/1151 • Watt meter  the 
professional standard of the industry and will 

assinalels i rasarc KF power Ilms under Jla load 

criiidilp,in I 2t.h aallatlet a made up of a preciscl. 
machined section of 50-ohm line, a rotatable se mi , 

element and meter calibrated in walls, all mounted 
in a high-i mpact plastic housing. It is this type of 
4111l1 Loolslcut nnn and the diteLlton•I IHRULINF 

°opting till .. without loroids, that account for 
thi 41 ,1...10, ail Ihe 11.501-MAll Watt meters 

Pew. 
ItawM 

riewiewer lords tratto 

IS  MO  /110-  NS 
111  ea  Zr.  NH  M O 

,0•••1, 
/Swain 
SOwarit 
Ro ws . 
/Mono 

%Oi nn .aoi 

wen 
MOO 0,1. 

%OH 
KOH 
Aner 
SM. 
Kum 
riniar 
worm 

MODEL 43 
Elements (Table 1) 2-30 MHz 
Elements (Table 1) 25-1000 MHz 

Carrying case for Model 43 & 6 elements 
Carrying case for 12 elements 

41: 
Itkis 
/Son 

,u 

KIM 
VIM 

nen, 

$135.00 
50.00 
42.00 
28.00 
17.00 

not 

SOlast 

moan 
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'St 
so 
MO 
/S01 
5031 
meta 

READ RF W ATTS DIRECTLY!  (Specify Type N or S0239 con-
nectors) 0.45 - 2300 MHz, 1-80,000 Watts -I:5%, low insertion VSWR 
- 1.05. Unequalled economy and flexibility. Buy only the element(s) 
covering your present frequency and power needs, add extra ranges 
latter if your requirements expand. 

AMPHENOL 
SCH WA 31 - INC CONNECTORS 
Amphenol's BNC taaae elan are  lightweight. 
weatherproof connectors with bayonet action for 
quick disconnect applitscations. 

Shris. coupium rums and  male contacts are 
accurately machined horn brass. Springs are made at 
beryllium copper. All parts in turn are ASTRO. 
plated ® to  goe  you connectors that can take 
constant  handling,  rush  temperatures and resist 
*bra wn, 

INC  BULKHEAD  RECEP-
TACLE 31.221.385 00.1094 
Metes  with  any  INC  plug 
Receptacle can be  mounted 
into panels up to 104" thick. 
81.25 
INC 11.11 TO UHF (F) ADAP-
TER  3011-211004115  110 255 
Adapts any INC lack to any 
UHF plug. 83.63 
DOU•LE  MATE  ADAPTER 
S3.877.385  Roth  couptina 
rings are  free turning. Con-
nects 2 female components. 
02.72 
JACK ADPATER $1 95 
57 5.1 02.305  Adapts 
113.1SP.385 to M ,,  la type 
auto antenna lack or pin ,ark 
PA NEL  RECEPT ACLE 
83.11.305  50239  Mounts  575.102-305 
with  4 fasteners in  21/32 
diameter hole 11.17  
PA NEL  REC EPT ACLP 

SI1239 

; 

UG.273 

IINCIF• TO UHF tM, ADA? 
TER  31.028 485  U13.373 

INC plug to an, 
Ullt rack $2 39 
PUSH- O N 
113.5SP-385  Features an  un 
threaded. springy sheU to push 
la  on  female  connectors 
112.37 

LI GHTNIN G  ARRESTOR 
575.105-385 Eliminetes sla w 
build-up  from antenna  Pro 
terts your saluable equipment 
•aronst  lightning  damage  575 Ins-3ns 
44.80 
INC PLUG 31.004385 (it;• 
SS Commonly used for corn 
muntr•tions  antenna  lead 
cables  For kG 55/1., ar lit.  1.1,41st 
58/U cables $I 59 
INC STRAIGHT ADAPTER 
31 41 4385 trO-914 I 9/32" 
Inns allows length it cables to 
ha  lotned  Matra 9 ith 055 
Slug. 02 12 
INC  PANEL RECEPTACLE 
31-0034S5  U0.290  Mouno 
with  4 lament . in 29/44" 
do me., hole $1 74 

83478.385 50239511 Mounts 
in  single  21 /33 .. diameter 
hole  Knurled lock not, Me 
vent tu mor. II 59 
INC  AN GLE  ADAPTER 
31 404385  UG.304  Adapts 
an• INC plug for oght unite 
use 114.23 
IN C  TEE  A D ,,,, , 
31 408 485 00.274 Adapts 2 
INC plu m to 31 403.385 or 
other female INC type recyc-
lable 04.56 

UG-290 

S0239SH 

U0 406 

00-274 

Gift 

And now there's Supertoz! 

PRICE LIST 
erder 

o.  Description  Price 
Fox XK 
All band detector w/sell 
contained aural/visual alarm sio9 to 

1-2  Fox XK (RWI 
All band detector yr/remote 
control, waterproof  $13900 

-3  Super Fox 
Super-Heterodyne remote 
radar warning system  S299.95 

HITACHI 

OSCILLOSCOPES 
SPECIAL! 

15% OFF ALL 
HITACHI SCOPES 

Single and dual trace, 15 and 30 MHz. All 
four high sensitivity Hitachi oscilloscopes 
are built to demanding Hitachi quality stan-
dards and are backed by a 2-year warranty, 
They're able to measure signals as low as 
lmV/division (with X5 vertical magnifier) 
It's a specification you won't find on any 
other 15 or 30 MHz scope. Plus: Z-axis 
modulation, trace rotation, front panel X•se 
operation for all four scope models, and X10 
sweep magnification. And, both 30 MHz 
oscilloscopes offer internal signal delay lines. 
For ease of operation, functionally-related 
controls are grouped into three blocks on 
the color coded front panel 

• V-302 30 MHz Dual Trace  $85050 
• V•301 30 MHz Single Teem $670.50 
• V-152 15 MHz Dual Trace  $625.25 
• V-151 15 MHz Single Trace $490.50 

C D E 

ALLIANCE 

$99.00 

HO-73 HEAVY-DUTY 

ROTATOR 

with exclusive Dual-Speed Control! 

For antennas up to 10.7 sq. ft. of wind load 
area. Mast support bracket design permits 
easy centering and offers a positive drive 
no-slip option. Automatic brake action 
cushions stops to reduce inertia stresses. 
Unique control unit features DUAL-SPEED 
rotation with  one  five-position switch. 
SPECIFICATIONS: Max. wind load bending 
moment - 10,000 in.-lbs. (side-thrust over-
turning),  Starting  torque - 400  in.-lbs.; 
Hardened  steel drive  gears; Bearings - 
100-3/8"  diameter  (hardened); Meter - 
D'Arsonval, taut band (back-lighted). There's 
much, much more. 

Two NEW Rotors 
from Cornell-Dubilier 

TAIL TWISTERTNI 

HAM IV  1̀G 

For the New Super 
Co m munications Antennas 
New Thickwall Casting 
New Steel Ring Gear 
New Metal Pinion Gear 
New Motor Prebrake 
New Super Wedge Brake 
New L.E.D. Control Box 
Safe 26 Volt Operation 
esigned for  the newest of the 

king-size communicationj anten 
nas, the TAIL TWISTER  M is the 
ulti mate  in  antenna  rotationpl 
devices. The TAIL TWISTERTm 
starts with a deluxe control box 
featuring snap action controls for 
brake  and  directional  controls; 
L.E.D.  indicators signal rotation 
and  brake operation, while the 
illu minated meter provides direc-
tion  readout.  This new control 
box couples to the newest bell 
rotor. Using the time tested bell 
rotor .principle, the TAIL TWIST 
ER 1m is a brand new design with 
thickwall  castings and six  bolt 
assembly.  A brand new motor 
with prebrake action brings the 
antenna system to an easy stop, 
while  the massive square front 
brake wedge locks the assembly in 
place. A new stainless steel spur 
gear system provides final drive 

0 111 1 P1119 

into a new steel ring gear for total 
reliability.  Triple race,  138 ball 
bearing  assembly  carries  dead 
weight and maintains horizontal 
stability. 
An optional  heavy  duty  lower 
mast adaptor is available for light-
er  loads  with  mast  mounting. 

Price: $279.00 

The HA M IV sets new levels of 
perfor mance.  Snap  action 
switched wedge brake and rota. 
tional  controls  brings  pinpoint 
accuracy to large directional ar-
rays popular in com munications. 
A new motor provides pre-brake 
action to assist in slowing down 
rotational  mass,  and  the  new 
thicker  wedge brake offers far 
stronger lock-in phase action. To 
take full advantage of this new 
design, the HA M III is designed 
for  in-tower  mounting.  A new 
optional heavy duty lower mast 
adaptor  is available  when  the 
HA M Ill is to be mast mounted 
with  smaller arrays. A stainless 
steel spur gear system multipli es 
the torque into the dual race 98 
ball  bearing  support  assembly 
assuring years of trouble free per-
for mance. Pr' : •. 1 : • e," 
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On this page Tu fts brings you .. . 

Finco Stinger  Hitachi 
Ham-Key  Alliance 

- -  —  -  - 
STINGER A 2 6 DESCRIPTION 

STINGER A •• DESCRIPTION 
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slinky 
SLINKY/ $4395 Kit A LOT olantenna 
in a LITTLE space New Sinky(f9dipole' 
ith  helical  loading rediates a 900,1 
ignal at 1/10 wavelength long' 

This electrically small 80/75, 40 
& 20 meter antenna operates at 

any length fro m 24 to 70 ft. Ono 
extra balun or trans match needed 
• portable — erects & Stores in 
minutes • small enough to fit in 
attic or apt. • full legal po wer • 
low  SWR  over co mplete 80/75, 
40  &  20  meter  bands  • much 
lo wer at mospheric noise pick-up 
than a vertical & needs no radials 
• kit incl. a Pr. of specially- made 
4"  dig,  by  4"  long  coils, con 
gaining 335 ft. of radiating con-
ductor,  balun,  50  ft.  RG 58/U 
coax,  PL259  connector,  nylon 
ro • e & manual. 

(711 i1.7-L3' 

Na 7 tame . N• 1 tut .11 . In. 
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$219.95 
MODEL FL1 

Frequency — Agile Audio Filter 
The Datong Frequency Agile Audio Filter is 
intended primarily for post-detector signal 
filtering in RF and LF communications 
receivers for SSB and CW. It offers an 
unusually versatile combination of benefits 
to the user including: 

For the SSB operator: 
• Fast automatic suppression of interfering 
heterodyne whistles in the range 280-
3000 Hz by a unique search-lock-and. 
track notch filter. The tracking notch can 
be left in circuit with no audible effect 
until a whistle appears in which case 
the whistle will disappear within typi-
cally one second. 

• A continuously adjustable audio 'win-
dow' or a variable width notch to im-
prove reception in the presense of other 
off-tune SSB, RTTY or SSTV signals. 

For the CW operator: 
• Continuously  variable center-frequency 
1280-3000  Hz)  and  bandwidth  125-
1000 Hz) for perfect matching of receiver 
passband to changing band conditions, 
sending speeds, and personal preference. 

• Flat-topped, steep skirted response shape 
for optimum ease of tuning combined 
with excellent noise rejection. 

• Linear tuning law with bandwidth inde-
pendent of frequency and gain indepen-
dent of bandwidth f • r n ur I '  ' 
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THE  IAMBIC  KEYER  PADDLE. 
Features include: adjustable jeweled 

bearings ("Deluxe" only); tension and 
contact spacing fully adjustable; large, 
solid, coin silver contact points; 2%. lb. 
chrome plated steel base rests on 
non-skid  feet;  lifetime  guarantee 
against manufacturing defects. 

"Standard" model with textured gray 

base. $49.50. 
"Deluxe" model with chrome plated 

base. $65.00 

THE  IMPROVED "ORIGINAL" 
VIBROPLEX.  Suitable  for  All 
Classes  of  Transmitting  Work 
Where Speed and Perfect Morse 
Are Pri me Essentials. This great 
new Vibroplex is a smooth and 
easy working BUG.  It has won 
fame  on  land  and  sea for  its 
clarity,  precision  and  ease  of 
manipulation.  Can  be  slowed 
down to 10 words per minute or 
less or geared to as high rate of 
speed  as desired. Maintains the 
same high quality signal at what-
ever speed, insuring easy recep-
tion under all conditions. Weight 
3 lbs. 8 02. Standard $56.95 
DeLuxe - Chromiu m base and 
top  parts,  with  jeweled  move-
ment. $69.95 

is 

THE  "LIG HTNI NG  BUG" 
VI BROPLEX  High  Quality Sig-
nals at All Speeds. Flat pendulu m 
model. Weight 3 lbs. 8 oz. Stan-
dard - Polished Chromiu m toll 
parts, grey base. $69.95 
Standard $56.95 

Is 

1HE  "CHA MPION"  VIBRO-
PLEX 
Weight 3 lbs. 8 oz. Without circuit 
closer. Standard finish only. Chro-
miu m  finished  too  parts, with 
grey crystal base. &56.95 

VIBRO-KEYER 
Over the years, we have had many 
requests for Vibroplex parts to be 
used for construction of a keying 
mechanism  for  an  electronic 
transmitting unit. This beautiful 
and most efficient "Vibro Keyer" 
is ideal for this job. 
FEATURES OF  THE  "VIBR O-
KEVER" 
• Beautiful  beige  colored  base, 
size  3%"  x 4Y,",  weight  2% 
pounds 
• Sa me large size contacts as fur-
nished on Deluxe Vibroplex. 
• Same  main  frame  and  super 
finished parts as Deluxe Vibro-
plex 
Standard -.449.50; Deluxe Finish 
$65.0b 

No ISO I 1123 95 
No SSO  - $21 OS 

CODE PRACTICE SET 

NYE VIKING SQUEEZE KEY 

Extra-long, finger-fitting molded paddles with 
adjustable spring tension, adjustable contact 
spacing. Knife-edge bearings and extra large. 
gold plated silver contacts! Nickel plated brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and dust cover black 
crackle finished. SSK-1 - $23.45. 
SSK-1CP has heavily chrome-plated base and 
dust cover. Price - $32.95 

You get a sure, smooth, Speed-X model 

310-001 transmitting key, linear circuit oscillator and amplifier, with a 
built-in 2" speaker, all mounted on a heavy duty aluminum base with 
non-skid feet. Operates on standard 9V transistor type battery (not 

included). Price - $20.75 
PHONE PATCH Model No. 250-46-1 measures 6-1/2" wide. 2-1/4" 
high and 2-7/8" deep. List price, $36.50. Model 250-46-3, designed for 
use with transceivers having a built-in speaker, has its own built-in 2" x 
6" 2 watt speaker. Measures 6-1/2" wide. 2-1/4" high and 2-7 /8" deep. 

Price - $46.50 

ari bis  

NYE VIKING SPEED-X KEYS 
NYE VIKING Standard Speed-X keys feature smooth, adjustable 
bearings, heavy-duty silver contacts, and are mounted on a heavy 
oval die  cast  base  with black wrinkle finish. Available with 
standard, or Navy knob, with, or without switch, and with nickel 
or brass plated key arm and hardware. 

Pamper yourself with a Gold-Plated NYE VIKING KEY! 
Model No. 114-31C-004GP has all the smooth action features a 
NYE  Speed-X  keys  in  a special  "presentation" model.  All 
hardware is heavily gold plated and it is mounted on onyx4ike jet 
black plastic sub-base.  Price $50.00 

ALL BAND PREAMPLIFIERS 

• 6 THRU 160 METERS 

• TWO MODELS AVAILABLE 

• RECOMMENDED FOR 

RECEIVER USE ONLY 

• IN LUDES POWER SUPPLY 

MODEL PLF employs a dual 

gate PET providing noise fig-
ures of  1.5 to 3.4 db., de-
pending upon the band. The 
weak  signal  perfor mance of 

most receivers as well as image 

and  spurious  rejection  are 
greatly improved. Overall gain 
is in excess of 20 db. Panel 

contains switching that trans-

fers the antenna directly to 
the receiver or to the Prea mp. 
Model PLF 117V AC, 60 Hz. 

Wired & Tested  549.95 

$ 89.95 
Ft A C "BRAND NE W" 

DELUXE MESSAGE 

MEMORY KEYER 

Foshan*:  raw IL1•4 
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• 

A No so sow * imer 

• •••••• 
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• " TA. 
• Woe ow.. ANA ••• 

•▪ co....00... coos 
•••,.......•••• 

•••••  • T000 morfO lo , 

MEMORY KEYER 

M odel N TE20 1 $ 69.95  

• ab r if etaaOS 'a mmo. mama, 
• ,ao (SO cna , each, m•ss•go 

a  'cotton 
an, spa .- wars pock 

•, an, so * 
• btu , mo m. * cap .'', 

• 5 >0 wan, 
• Sp* .  ...ma  lona  1.n• and 
**gra conoo,, 

• S.deroa• and spraher 
• Loa currant deam CMOS ba mo 

•'D'at:•""a'a-amr,  am.. Ow aer 
Ion0 output 

" 

Now you can receive the weak signals with the Amoco PT-2 pre-amplifier! 

Model PT-2 is a continuous tuning 6-160 
meter Pre•A mp specifically designed for use 
with a transceiver. The PT-2 combines the 
features of the well-known PT with new 
sophisticated control circuitry that permits 
it to be added to virtually any transceiver 
with no modification. No serious ham can 
be without one. Price: $74.95. 

• Improve. sensitivity and signallo-noise ratio. 
• Boosts signals up to 26 db. 
• For AM or SSB. 

• Bypasses itself automatically when the transceiver a transmitting. 

• HT amplifier gives .uperior ClOd• modulation protection. 

• Simple to install.  • Advanced  ttttt circuitry. 

• Improve. immunity to transceiver front-end overload by ute of its builtin attenuator 

• Provide, master power control for station equipment. 

AMECO 

Larsen IMIrocr 
Antennas 

• Hondle full 200 eons • low-low V.S.W.R. 
• Delmer 3 de dun and more 
•Pick the one that best tits your needs: 

MAGNETIC MOUNT 
stays put even al 
100 mph , 

MM ,JM•150 for 144 MHz use  Only 
MM JM-220 for 220 MHz usel $42.00 
MM•JM-440 for 440 MHz use  complete 

TRUNK LID MOUNT 
No holes and low 
sahouelle tool 
TLM JM 150 tor 144 MHz uSe  Only 
TLM JM 220 for 220 MHz usel 942.00 
TLM JM-440 for 440 MHz use comp lete  

And 1/4 wave antenna for trunk 
and magnetic mount - $18.50 

ROOF or FENDER MOUNT 
Goes on quick and easy 

in 3/8" or 3/4" with 

fewest parts. 
JM-150K for 144 MHz use  o'r;ly 
JM•220K for 220MHz use  $34.50 
JM-440K for 440 MHz use  compiet.. 
And 1/4 wave antenna for roof and 
fender mounts $11.50 

" WAND NE W 

Model I TI I 44 

59.95 

17111111.° 1 
Features: Deluge CMOS 

Electronic Keyer 
Stilly of 11.• orr CMOS Ctrbugly - 
Sbb COandlennd dots sod dean .. 

SOla do, and dean omo,0,. 
koatng aa,a any Squa w* paddhI 350 vreprn 

S.100. *M EM Ion.. ro,unl• lune controls  sodalon• and 

apaetei 
sow, aularn•loC -bug 00 0,00 4 11,4,901 payona - Mar 

panel swlan 

to. bUnenf 0.01 CMOs barter), 00.,0”on -00”.a4 
0041.0 goarle• tnah packs 1pf Imang and ourpul 

Rays r4 back and word .?. 10 ,,9, 
wood and lOalad - fully guaranteed -loss barrery 

M ODEL TE133-same as TE144 

with wgt and tone control inter-

nal, less semi-auto keying. 

$49.95 

M ODEL TE122-same as TE133 

less wgt, tune, solid state keying. 

$36.50 

_ ASTATIC 
MICROPHONES 

T-UP9-13104 
transistorized 
w/push bar 
base   $67.50 
T-UG8-13 104 
transistorized. $55.50 
T-UG9-0 104 
"Sliver Eagle" 
transistorized. $74.40 
UG-D 104 ceramic 
or crystal . . . $49.50 
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Electronic 
Department  CATALOG 
Store 

Panasonic 
VHS. If You Can't Remember The Letters 
Remember The Name. Panasonic. 

PV-2600 VTR 
Pk-2600 Tuner 
Both for only $1238 

Panasonic PortalslolHom• ISHour Video Cassano Rocogdor 
Three-way portable operation house current. car/vehicle battery or self contained 
rechargeable battery Records at home up to 6 hours with separate power supply 
that souses electronic pushbutton VHF and UHF tuners and digital clock/timer 
with time-limit function Pushbutton solenoid operatoon Hooks up to any TV 
Comes with attachable shoulder bell and rechargeable battery 

Watch What You Want ... When You Want 

$899 

\-111" 7-10e-r-1  - 
-r. 

PV-1200 
Panasonic's 6-hour VHS video recorders are 
as easy to use as an ordinary audio tape 
recorder They connect to your home TV 
and let you record your favorite programs' 
up to 6-hours worth on 1 cassette And 

they're yours for keeps to watch whenever 
you want And like any recorder, you can 
even erase the tape and record a TV 
program over and over again, Panasonic's 

$995 
PV-1800 

PV-1600 features a 7-day programmer for a 
full-week of automatic recording— (up to 4 
programs) Both VHS home recorders 
feature built-in clock timers. 6-hour 
recording capability, and a name you can 
depend on Panasonic 

Panasonic -
oust iivit du H iVI 
6-Hours of 1V Programming Onto One Cassette 

Rea 

RCA has a full line of Video Cassette Recorders and accessories 

to choose from — pick the items that suit your needs. 

VDT501:  Features built-in 24-hour digital clock timer.  $899 

VDT600:  7-day Programmer with electronic touch-button 
tuning.  $1049 

VDT625:  7-day Programmer — plus slow motion, double 
speed and stop action playback control.  $1199 

CC004:  Don't forget the RCA Color Camera.  $799 

VDP150:  Portable VCR recorder (includes VK125 cassette, ear-
phone, handle, battery, remote pause control). $995 

TDP1000: Tuner/Timer Module (includes antenna adaptors 
and hookup cables).  $299 

PDP500:  AC Power Supply/Battery Charger (includes antenna 
adaptors and hookup cables).  $139 

VK125:  125-meter tape. Plays up to 3 hours,  case lot 
prices 

VK250:  250-meter tape. Plays up to 6 hours.  available 

Sharp Calculators 
Desk Top Display/Printer 

$89.95 
EL-1182 

• Bright green display 
with automatic three-
digit punctuation 
and standard paper 
printout. 
•Compact design with 
positive action 
keyboard. Speedy, 
versatile performer. 

Basic 

•  $10.95 

EL-211 

•Three-key memory, 
percent key. 
• Low power con-
sumption for long 
battery life. 

$89.95 

EL-1166 

.Clear, easy-to-read 
printout of 10 digi 
on standard roll 
paper. 
• Bright green fluore 
cent display. 

$12.95 
EL-210 

• 5-key independently 
accessible memory. 
• Easy-to-read, bright 
green fluorescent 
display. 

4111%, Ibt 

$129.95 
EL-2168 

• 12-digit st 
pape 

EL-81 

EL-503 

ht .Trigonometric, 
verse tr  o 
and lo 

•8-digit liquid crystal 
display. 
•4-key memory and 
wallet. 

$16.95 

ti 
wit  4-  aracter $99.95 
, rol  g writer 
es formulas 

up to 80 steps. 
•A total of 61 scientific  *zz,li'xs 
and statistical functions, 
Auto Power Off and 

Scientific 

"'"  $24.95 

mic tunc• 
with up to 

three parentheses. 
• Liquid Crystal 
Display, long life bat-
tery operatio 

Memory Safe Guard's'  EL-5100 
in a pocket-computer 
size and shape. 

fic 
$79.95 

EL-5101 

•Direct formula entry, 
scientific calculator 
stores and solves 
formulas with up to 
48 steps. 
•16-character dot-
matrix liquid crystal 
rolling writer display. 

# 9.95 
EL-5808 

•Scientific functions. 
8-digit mantissa, 2-
digit exponent and 
statistical functions. 
'Super thin styling. 
3/16-, Sensor 
Touch'". 

TUFTS ELECTRONIC 



AL 
ATARI All items in stock for 

immediate delivery. 

ATARI 8000 PERSONAL COMPUTER SYSTEM 

ATARI 800 
The ATARI 800 is a top of the line per 

$01181 computer system Its expandable mem 
ory, advanced peripheral components, corn 

prehensive software library, and modular 
design  assure that it will never becornii 
obsolete 

Whether it's for business and household 
management, education, or  entertainment 

the ATARI 800 can be tailored to specific 
needs and has been designed to change as 
those needs change  This "timeless" corn 
Plael system can be used by people with no 
me mos computer experrence, although it 
doesn't  compromise  capability  for  the 
sophisticated user 

SOFTWARE LIBRARY 

The  hardware  which  makes  up  the 
ATARI 800 Personal Computer System is 
only half the story. 
The other half is ATARI's complete soft 

ware library. You get a full choice of ROM 
cartridge, tape cassette, and diskettes that 
give you complete control in shaping your 
computer's character and applications. For 
data management For problem solving For 
education For fun and games 

OPA 0041 C ONTOQUA gni 

You can even create and apply your own 
programs  ATARI's BASIC Language car 

Ridge gives you direct access to your compo 
ter's central processing unit, memory and 
color, sound and file transfer capabilities. 
So you can design, write and implement 
your own programs Or modify existing ones 
to suit your needs  Easily  Even of you've 
never talked to a computer before 

M EP S W onumaireouis 

ANNOUNCING A NEW 
GENERATION OF 
PERSONAL COMPUTERS 
BY ATARI R 

ATARI 410 Program Recorder 
Comes supplied with your ATARI 800 

Personal Computer. The program recorder 

gives you the ability to utilize any ATARI 
pre recorded tape cassette program. It also 
lets you store your own programs on audio 
cassette tapes It can store up to 100K bytes 

per 60 minute tape 

ATARI Memory Modules 
(Optional I 

Unique 81( and 16K plug m RAM mod 
ules let you instantly expand your cornpu 
tee's internal memory up to 48K 

ATARI 820 Printer 
(Optional) 

High resolution, dot matrix impact print-
er uses inexpensive, standard roll paper. 
Prints  more  than  2,000  characters per 
minute  to  provide  permanent  printed 
records of program listings and program 
results 

ATARI 810 DISC DRIVE 
(Optionall 

Uses standard 50 - diskettes to add up to 
88K bytes of rapid access information stor• 
age for each diskette. As many as four 810 
Disk Drive units can be operated simul-

taneously and accessed individually. 

ATARI" 400' PERSONAL COMPUTER SYSTEM 

AT ARI 400 

The ATARI 400 Persunal Lurnputt, 
just that: a computer that you can use. It's 
easy to own. And easy to operate. Even if 
you've never used a computer before. 

But  don't let its simple operation fool 
you The ATARI 400 is a full.fledged gee. 
eral purpose computer that can go a long 
way towards simplifying your complex life. 

All you have to do is pick a program from 
ATARI's comprehensive library of plug-in 
cartridge and cassette tape software. Every-
thing from small business management to 
home finance and computerized education. 
Plus some of the most challenging, most 
exciting computer games cu ff. 

The ATARI SOOco system provides easy access to a wide variety of household information lines such as music composition. electronic 
art, and household security control are all planned applications for the ATARI BOO system The educational and entertainment value 
built into the system is endless 

For professional use. the ATARI SOO is expandable to keep up with the needs of most small businesses, and with the needs of large 
businesses where the central computer is overloaded 

Business & household 
management 

• Personal financial Management 
Income and expense record keeping 
keyed to rapid retrieval for income tax 
purposes 
• Record keeping Books, records, serial 
numbers, insurance policies 

• Charge Account Manage ment IWIth 
check printing) 

• Personal Capital Investment Manage-
ment Stocks, bonds. real estate. with 
stork quotation service 

• Mailing ListlAddress Book (With prim 
mug) 
• Computeriaed Appointment Calendar 
• Inventory Management 
• Accounts Pasable 
• Touch-typing Trainer 
• Payroll 

Educational applications  Entertainment applications 

• Economics 
• Auto Mechanics 
• Sociology 
• U S History 
• Zoology 
• Counseling 
Procedures 

• Vocabulary 
Builder 

Direct interaction with the computer  takes  
place through the keyboard, television  
screen, and speaker This running dialogue 
between the user and the computer is 
highlighted by immediate feedback on  ac -
curacy and understanding 

The exclusive ATARI SOD Educational 
Library on audio/digital cassettes, con-
tains over 20 subjects. including 
• Algebra  • Basic Psychology 

• Spelling 
• Spanish 
• Accounting 
• Carpentry 
• Great Classics 
• Statistics 
• Basic Electricity 
• World History 

The ATARI 800 is  capable of playing 
sophisticated thinking and action games 
the Entertainment Program Library con-
sists of 

Thinking gimes 
Chess 
Backgammon 
Business Simulations 
Stock Market Simulation 
Space Adventure 
Strategy Games 

Action games 
Four-Player Basketball 
Superbugf. Driving Game 
Game of Life 
Super Breakout ,. 
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PS- 500 PRESC A LER 

Acc ut Maly •xlends any 50 MHz 
counter up to 500 MU: and above' 

pen -so- 0, OH cy 10- c'e500 e' 

•S NN,  4,ed  p.  0001  ye 

Fast *say, M.cIrcult DIP Meting 

• Bvngs IC macts up bon, 00.500 
PC boards 

• S•11-111 9brp. nOl.coocchng COntaCIS 
• Unpue slip•mool met,  hes hands 1.21 
Olnef vrorly 

• avaaabie wIncable and ci.ps on one or 
DOM ends 

P•oto  ,Onnec tom put an end to 
the nigh cost otdarnaging expenswe ICs 
/Sunni/ testIng. They provide10olprool 
short-pro0r  ocud Chaffing by choppy/ 
ovei any size DIP up to 40-oinanOesteN2-

'ng Is leads wen I alXve Ineclowasesur-
'ace 01 Ira cYCux 00010 Tiacing lasting 
s gna, in,ectiOn  eve, catcn.r0-x,othe, 
,cu.ts  now easy anC last even ,n the 

bghlesl quarters 
P1010 Cops arerr,00ea th,ca, 

PaCIPlastoc min a flexible 7.0 hinge • 
NOn•cdrOding Nekel•MIVIN COMOCI Meth 
EACN•de  low•resisMnceconneC 
bons tO MI IC leads 

01010 CIt IC lest y ctS Ober an ex 
and money SayAp1eature 

yrogue non shp contact pins Mal pIevent 
17100eS horn shortmg-Oul COStly ICS 

Ayala*, plmn.or prewlaRl mIa hal 
upOcra cable ralld 811509 wihclipa al One 
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INSTRUMENTS AND 
BREADBOARDING EQUIPMENT 

MAX 100 100MHz8 DIGIT 
FREOUENCT C OUNTER 

Lalsoraaxy accuracy for the shop 
at ROW 

• ,-,yattert oc 0,4 
7 Pa, ne•tv,Ca0 ,1. • • r 
laaptcos 

gamhe ,•ghter -ok ,̂6  dee  • 
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170v.  •A, L, Ms"( Su 'OA) • 

block No 

PrOTO•C   
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lbess Ple-.- 61ou/140 

IMMO  000119  SM.  Owl 
No  lownm  Clop  Con 

•  • 

THE DP-1 DI GITAL PULSER 

THE PORTABLE. AUT O MATIC, 

CIRCUIT-PO WERE D DI GITAL 

PULSE SOURCE 

Automatic ., Owivet• on/Pm I...land 
polarity -cuts hours bOM trOutae-
sho011n0 

•AutOmaloCally SenSeS cry,. •, One 
IC n00114 S appled 10 

•Autornalically delivers -on cornrnand - 
Ale proper pulse Iesel WM polarity to 
omplirnent a nodes IN.< bee' 

• A/ofks wtflllL.07L and 1-17LiOMOS 
acuitS 

• ...rouges stngla pulses to mg c Ire uas or 
• JO pps pulse train at the push 01 a 
outton 

• CaCuil-pOseared 00Signalenrnatestailry 
WAN, SupfkeS facrlitates easy use ,n 
'rex] seed,ce appbcatiOnS 

• 7,eal tor use Aotn Logic Probes 
• Yrae k69,101••• 

LM 1 LOGIC MONITOR 

PA• 05 v(3C 

LM 2 ADVANCED LINE 

POWERED LOGIC MONITOR 
WC, to •,-,0epe,-Oext puwe, supP,4 

Ito LIN•21015theneeclior a loily ,sClalad 
1.09. Mond°, entity tree ol test•circml 
Icmding -eliminating unwanted locpc level 
Shi1L MNetncalenng 01 •stra paw. Sul/MY 
Main' to. crarclong CMOS 0,0.1451M-2 
WM. has a SipMate C8190001 aenSwg 
Supply volta m In sting internal Compare 
101 WANE 

WhIM ale Lows COnneC101,13,Sp1ay iS 
cl.pplad CNN a DIP LM-Zs sell coma0401 
power supply proyKlas cc0Mani current 
OnvelOr Lomax/my dart nokabon And 
Inc logic Na,lyselerchonSw401  COn-
lunc bon with LM 2'S  COrngMatM5 WO • 
ecles a aCCutate relerenceto meaSuro• 
A‘e0,or RiL DTL NIL and CMOS DP ICs 
Slack No 3.3 '010 

La1 ,2 LOGIC MONITOR 

C/401. 2.4,31s, rave. 

THE LOGIC MONITORS: 
INSTANTLY MONITOR LOGIC 
STATE OF ALL IC NODES 

SI MULTANEOUSLY' 

An PICIMpensable  tool that spmods 
DeNgn, debugging and service 
• xaSte, tee-  , 

C o urlllrli  -0 a, 1 , 

Ant., a CSC Log, M  - 
•47, Ihu ,n DIP C 
stab, d',/ Ora-, -to - sra, 

aYS  0.-Wy ocate ,usedy ,. 
SJAle gates to, del ved ,n7e7• ..• 

LM I C IRCUIT PO WERED 

LOGIC M ONITOR 

31e1 , duromeXcy  • 
teat *401,15 OM, ...• 
Won. Fast 

Stock No  '  .0 

Saragto 3 or 45 - • 

hImommIlmexI MPA1440asmr 00 +9t 
P5.5  cmIT 

05 '25 YAC 50410  0,6 
.1 -a. 220 010 vat 504000 ws at , 
Po.. Swaps Mealul•Orraraian413... 

30 1142 ,31. /5,--

LOGIC MONITORS AND PROBES  MINI MAX AND ACCESSORIES  PROTO BOARDS 
LIP 1  S 59 95  MINI MAX  WY 95  PB 6  S 595 
LAI 2  179 95  PH 100  995 
LP 1  44 95  MUAC3  905  PP 101  2295 
LP 2  24 95  PB 102  2695 
LP 3  69 95  MMCS  554  PB 103  4495 
DP I  74 95  MM let  o 95  AB 104  5495 

PB 203  rsoo 
PROBE AND PUL5111  MAX 100 AND ACCESSORIES  Pli 2030  2495 
ACCESSORIES  MAX 100  5134 95 

LOA I  51 00  100CLA  395  PROTO C L IPS/PACK E D CARDS 
LOA 7  100  100CA1  995  Pc DI  5 4 SU 
LDA 3  425  100 CA/  995  PC 16  4 /5 
LOA 4  175  100 IPC  595  PC 24  8 SO 
LOA 5  1 95  100 MWA  395  PC 40  13 /5 
LI M 6  250  100111  1495 
LOA 7  1 60  100 CC  99S  P0090 CLIPS WITH CARIES 
100 0  200 
LDA 9  395  Songle  Ouubl• 

OT SOCKETS & BUS STRIPS  Cable  Cl,‘)  Ci. 
DESIGN MATE SERIES  On 595  $10. ,0),,!, tien ,  Pi..  Prue 

001  S 699$  OT VS  (SI  101 
DM2  14 95  OT 355  600  AC 14 IS  5 775  514 /5 
DM3  1495  07 185 4  PC 14 36  850  15 50 
094  2995  07 12$  3 :  PC 16 18  850  16 00 

07  135  2,0  PC 16 36  925  16 15 
DESIGN MATE CASES  OT  IS  2 25  I,C 24 10  11 25  25 25 

OT 5913  225  PC 424  13 00  26 00 
0MC2  595  OT 470  1D3  .,  21 00  41 00 

OT 350  t IS  PC 40 36  21 75  42 75 

PRESCAtER AND ACCESSORIES 
PR ESCALE  559 95 
100 CAI  995 

EXPERIMENTOR SOCKETS 
XP 300  S 9 95 
EPP 350  550 
EPP 325  275 
EXP•600  10 95 
EPP 650  625 
101  413  400 



CSC breaks the professional 
instrument price barrier! 

14 .4' 

DIGITAL PULSE GENERATOR 

• 0 SH: 
61 ,00,, 
30 nencSes ,nre ,•se Ter  

• Independent T To s..rmbedde 
Ode all times *SS tnan 25 el., , 

• Square wave cutout mode 
• Condi ment (polarity insetted, 'old, 
• Independent guise width and SO. 'V 
0005015 

• 10' 1 duly cycle range 
• Continuous and manual one shor 
operatiOn 

• External triggenng 13c to 1019012 
• Synchronoos outec. goeng 

ACCESSORIES 
Stock NO 

LP. 3 HIGH. SPEED MEMORY 
PROBE 

CCESSORIES ADD EVEN GREATER FLEXIBILITY TO CSC INSTRUMENTS ... ECONOMICALLY! 

PRODUCT  STOCK MO  DEICRIPT4014 

Mee •100 

•, 

100-Cs'  1 0004  .iare Z9;'9 V3 V. 

103-0.4WA  11 0007  nun, or, antenna otmn 
den, Cocoong 'a 

100-CIA  11-0003  Auto c garotte 
nom. adapter 

r LC  11-0008  In line rep Ion ,e.orttoeng 
irensonsoon roe 
re . >4 wens 

11.0002  cc,' owe. % case 
Ms. SO 

reise IPC  11 0021  input cable sells eall coo 

MMAC2  11 ,0022  AC Wager  110VAC 
50/60 He 

-0023  AC Wager  220VAC 
50/60 He 

11.0024  nun-antenna *O w Irmo 
coupsng Is anpiacIrcei 

0029  herd leather cenvong case 
Ps s00 

11-0019  Input poe., can. ode 

050-2  11 -0027 

PS.-3  11 -0021 

The CSC Model 3001 
Digital Capacitance Meter 

PRODUCT  STOCK 100  DISCIUPTION 

PS. 500 (0 0,11 

100 •CIA  II 0003  solo come . 'yrs serape, 

tiles.550. 

1.41 tPC  11.0031  3 nen RI to  Rf calve 

1.2 OTC  11 0032  rm. Rf ace lo INC adapter 

eAM-IOC  11-0021  Apse cab. we sa w. 
clips I. 50 MHz, 

/AMOCO  11-0022  AC &dealer  110vAC 
50 ,60 HT 

MMAC3  11-0023  AC eReplev  220001 
50/90 MT 

MIACS  '1-0029  herd seethe, carrying case 

Probes Plater 

LDS r  II.0009  1 5- poise 1.0 

100 2  11-0010  25 ang gob. ep 

1.09-3  11-0011  3 non, nooir to use 
(In onus oe probe 901 

1130.4  11-0012  3 gsoune roe pen 
n9n, hoor 

LDA-5  11 •0013  3 ground *we cntn 55.9 cr. 
LOA -6  11-0014  up sage, concerns probe 

io  rrook 

LDA-7  11 • 0015  banana Owe ...P. 10  vst 
plece el probe 10 

LDA-8  11-0019  36 pore, cod orth 
arc Oros 

LOA-9  11-0020  38 powec coed re 
-noose 

LDA-A  11-0018  plAaeleaSerare.1. 4;cePt 

More Accuracy. More capabilities.  $275.00 
More versatility. 

The CSC Model 3001 Digital Capacitance Meter is a 
high-precision 314-digit instrument designed for measuring, 
testing, selecting and matching capacitance. But here its 
resemblance to other cap meters ends. Because the 3001 is 
the first professional, bench top instrument designed for 
high-volume, heavy-duty tasks in production and quality 
control, as well as critical applications in laboratories and 
servicing. 

ONLY CSC COULD PR OVIDE SUCH AN UNUSUAL 
VALUE: A SET OF M ATCHED, PROFESSIONAL-GRADE 
GENERATORS, PERFECT FOR SHOP OR LABORATORY, 

YET PRICED FAR BELO W CO MPARABLE UNITS. 

LOGIC PROBES: HIGH-PRECISION, STIMULUS-
RESPONSE, CIRCUIT-POWERED DIGITAL TESTING. 

$44.95 

$24.95 

$69.95 

LABORATORY PRECISION 
VERSATILE AND RUGGED. FOR 
USE IN THE FIELD 

rc  dgita testing CSC 009.1 ProDes 

were developed to meet the flc leased neon 
tor DOnabie COmpact logic state Oren fe0 
test equipment 7nese precdcsn pocket 
Sled .nStronserIS .nstantly rOCOle and Ana 
cte prOblemS al Ilse integrated-circuit 
,eve1 alipenng you 70 

• Determne tile lopc state of any node — 
men low .nralod 

M CalcIlleS1 MI MI and Vole Men, 
cle wed 

• End 10.- tell- rate giaches — moosspe 
to detect even vet, a last scope 

• Pace Signals through circurIS 
U Check 10.1015 pulse tranSitrOns duty 
cycles  and more 

MAX•550 

LP I MEMORY PROBE 

• " .." 

Stock No 

LP 2 ECONOMY PROBE 

n On soered  ,,I,e5 Met let ?I, probe 
Apture put SeS as nafl . aS tonsec 

om lunn g Pude tratnS 10 50 MN: LP 3 
.11e/S the Cadability 01 a high Quality moon 
ory scope at al3Cul 1110015 the COST CaP. 
1011119 0ne -shot or.Oev lop rale events mat 
are all but oncessible to detect any other 
way All. witnout the Rewht bulk inCOnve 
nienCe DI pOwel COnSumpliOn 0100111 

'et"00S 000I-.OltageploteCledto 10500 
ccolinuous reverse voltage to 36V Me unit 
song:odes W ong debugging and SenrriC 
irig with cadet:wises nol available in Other 

instruments  &OCR No, 07- 4 

• Simply Came-CI the clip lea3S 10 IneleSI 
circurt'S power supply set Me Lopc 
Family mold, and touch tne probe's tip 
to Me node in w ester, 

• Opal level oralocalo, LED s led by oleo 
pon window compaeators. display 
iLdg.c  LOILopc -0-1 tracing 
Pulses !bro wn t ILOILL O. CMOSIHTII 
wiNILASIOS 09,0 CirCuitS 

• Depand.ng upon Me setting of de 
PULSE/MEMORY Switch a thud LED 
stlelCt'he$p,iSltlaflllligttgol lat een cn 
prat danutase.tccemy 'Racking- °VC, 
and "rata,' up to 50 SHP Wade other 
deSigne CSC Lope PRIORS " WOO 93 
0011, poSotrue and negative level 

• When nghtrequency spnels are un. 
symmetrical. 0110 duty cycle d less man 
30%. LO LED bond vet...le duly cyCeS 
atdce 70% irgret the HI LED 

NOW, LABORATORY-DUALITY 
PULSE AND FUNCTION 
GENERATORS THAT SET NEW 
STANDARDS IN ECONOMY 
WITHOUT SACRIFICING 
PERFORMANCE 

FUNCTION GENERATOR 2001 

• S•ne $quare Pangs. and secupete 
square wave output 

•  r-QuenCy range 1112 sOOKI-12 
▪  cuoency Sweepable Over WO 1 range 
• ,snOutton range function and 
DC offset W eston 

MI . distortion 
• Venable output to WV P-P 
• EllOcIpt001 OutputS 

$165.00 

MAX-550: POCKET- SIZED 
1 KHz-550 MHz COUNTER. 

A wide-rang* frequemy 
ingrumenl In • calculator-Hand cam. 

•  Measures I COO 110 to 550 M K: 

;,,,aranteed 
•  No aloe( then a pocket calCulatOr 
•  Gun 6-0 91 display with LeaPZero 

:yankiV ng 
•  Cnr  s, timebaSe accurate 10 3 Open 
•  •  r logged tosy-drain * wen 

"wo pOwer 1000069 
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Electronic 
Department  CATALOG 
Store 

KEN W OOD 
TR7600: 2m FM  XCVR  10 
watts, LED readout, 144-147.995. 
Fully synthesized, any repeater 
offset possible, memory channel. 

TR7600 VHF XCVR 
BLC 10/70 VHF Power Amplifier 

TOTAL REGULAR PRICE 

SALE PRICE 

ii = 1.1..-11  Miner g 

$375.00 
149.95 

$524.95 
$424.95 

SAVE $100.00 

TEMPO 

Unarco-Rohn 
COMPLETE 25G TOWER PACKAGES 

50' Guyed Tower: Includes top section, 4 regular 
sections, base plate, rotor plate, 50' guy wire, 2 guy 
assemblies with torque bars, 3 concrete guy anchors 
and other miscellaneous hardware. 

TOTAL REGULAR PRICE  $594.02 
SALE PR ICE  464.02 

SAVE $130.00 

50' Bracketed Tower: Includes  top  section,  4 
regular sections, base plate, rotor plate and universal 
house bracket 

TOTAL REGULAR PRICE  $366.15 
SALE PRICE  266.15 

SAVE $100.00 

B E C K M A N 
-1214 

TECH 300 - $110 

TECH 310 - $140 

It you've ever been troubled by a faulty multi• 

meter - or had one that wasn't quite up to the 

tougher jobs - - your troubles are over 

Cloite of Models 
The TECH it; ha(  abu(c leaturc,  boo. 
rangn. plu, 0 2,•:  actutat, 
The Tt( 11 to.  00. Vi, 14Lur  .,11,1 all tit( 
!caw, but  allow ill./  cononueb tuna., 

or thc Ito amp cutrebt tAnses 

Complete Multimeter Capability 
DC volts  IltbeV U, ISUOV 

AC volts  WOO/ to lbultV rub 

11001,01.t  0 11/ to 20/40 
DC current  100nA to 10A TECH E 

100nA to 1A (TECH 300 

At turecnt  luonA to 10A (TECH 5(0) 
loonA to /A (TECH in.o 

theds/SemAonductoe tea function 

lunchon (TECH 310) 

iiii,;irrEN -T E C 

574 

TUFTS NOVICE EXCLUSIVE 
Purchase your Century 21 (570 or 574) from us and 
have up to one year to apply the full purchase price 
towards a new HF transceiver when you upgrade 
your station. 

KLM 
Syncom Si with TTP: 
From  Tempo  the 

world's first synthesiz-
ed 800 channel hand-
held  transceiver.  In-
cludes  battery  pack, 
charger, telescoping an-
tenna  and  800 
channels! 

KLM PA2-25B Power 
watts out. 

PACKAGE 1 

Tempo Si w/TTP  $339.00 
KLM PA2-25B 
Power Amplifier  92.95 

Total Regular Price  $431.95 
SALE PRICE  $396.95 

SAVE $35.00 

FT207R: 
From  YAESU  2m 
FM  XCVR. Handheld 

completely synthesized, 
digital  readout,  key-
board access, 2 watts, 
4 memories and much 
more. 

Amplifier: 2 watts in, 25 

PACKAGE 2 
T 207R Synthesized 
2m handheld 

KLM PA2-25B 
Power Amplifier 

ca . 

399.00 

92.95 

Total Regular Price  $491.95 
SALE PRICE  $441.95 

SAVE $50.00 

el 

KEN W OOD 
sellut In 11111,1(1111  11111111 

TS520SE 

cuohcraft 

T$520SE:  160-10 meters, 
200  watts  P. E .P.,  speech 
processor, noise blanker, ex-
cellent sensitivity and mini-
mum cross-mod. 

TS520SE 

Hustler 5BTV Vertical 

TOTAL REGULAR PRICE 

SALE PRICE 

SAVE $120.00 
or 

TS520SE 

ATB34 Cushcraft TriBander 

TOTAL REGULAR PRICE 

SALE PRICE 

SAVE $166.00 

5BTV 

$629.95 
139.95 

$769.90 
$649.90 

$629.95 
$329.95 

$959.90 
$793.90 

KEN W OOD 

LJZ3 
elev.  4,,, 

TL922A: 2kW  PEP., 
160-15 meters, 3-500Z 
tubes. 

TL922A: 
MBI I Tuner 

, 

MBII TUNER: 
Model 43  3kW, J60-10 meters. 

TL922A: 
Bird Model 43 

$1199.00 with 2500H element 
295.00 and carrying case 

$1199 00 

201.00 

Total Regular Price  $1494.00 Total Regular Price  $1400 00 
Sale Price  $1294.00 Sale Price  SI 200 00 

SAVE S200.00  SAVE S200.00 

CALL AND CHECK OUR GREAT DEALS ON 
ALL YOUR AMATEUR RADIO NEEDS. 

DIAL: 1-617-391-3200 

Stock items shipped within 24 hours. Prices subject to change. 
Limited quantity on some items. 

TUFTS ELECTRONIC 



Electronic 
CATALOG Department 

Store 
TUFTS 

Electronic Department Store 

OPEN DAILY 9-9 

SATURDAY 9-6 

ORDER BLANK 

P. O. Box 27, Medford, Mass., 02155, Tel. 1-617-391-3200 

Prices FOB Medford, 

Mass. Mass, residents 

add 5% sales tax. 

Minimum  $3.50  for 

shipping and handling 

on all orders. 

CAT. 

NO. 

PAGE 

NO. 

! 

DESCRIPTION 

QUANTITY 

ORDERED 

UNIT 

PRICE 

TOTAL 

PRICE 

Name  Call 

1 
' 5% Sales Tax 

(Mass. Residents) 
Address 

City State  Zip 
1 Shipping 

and Handling 
$3.50 

Min. I I Check 

Card no. 

Enclosed  ri Visa  0  Master Charge  r_l $1 Enclosed for Catalog 

(Si refundable with 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE first purchase/  I 

Card exp. date 

Amount 

Enclosed 

SPECIAL PRICING NOTICE 

Many of the major items, such as transceivers, are availalbe at special discount prices. A complete list of these special 

discount prices may be obtained by writing or calling our mail order department. If your order contains one of the 
items on the current discount list our sales staff will make sure that you receive the lower prices. 

BANDPASS-REJECT DUPLEXER 
DPLA 144 FOR 144.174 MHz 

Also available for 
54, 220, 450 MHz. 

5479 

WACOM 

These Band Pass Band Reject Cir-
cuit duplexerS Include the use of an 
exclusive  circuit  developed  for 
W ACO M, which provides superior 
suppression  of  spurious  sideband 
noise between and adjacent to the 
duplex frequencies. When used with 
a high Q filter, the Band Pass Band 
Reject Circuit  provides frequency 
response curves with bandpass cavi-
ty characteristics at the frequency 
to be passed and band-reject cavity 
characteristics at the frequency to 
be attenuated. 

SPECIAL! 

15% OFF ALL 

HITACHI SCOPES 

HITACHI OSCILLOSCOPES 
Single arid dual trace. 15 and 30 Melt An 
four high sensitivity Hitachi oscilloscopes 
are built to demanding Hitachi quality stair 
dards and an, backed by a 2-year warranty 
They'te able to measure signals as low JS 
I InV  with X5 vertical magnifier I 
It's a SpeCd.C4111011 you won't find on any 
other 15 or 30 MHz scope  Pis,  Z axis 
I nodulat,on, trace 'Walnut from panel X 
°per atmn for all loto siirps.iriiiiii.lc And X10 
sweep on.gollocdt i. A- i  in  •,1 
,,,rdiosrop., off., 
• V•302 30 MHz Dual Trace 525050 
• V-301 30 MHz &ngle Trace $670.50 
• V-152 15 MHz Dual Trace $42525 
• V.151 15 MHz Single Trace 5490.5( 

• M..,1r1  In-.,:; 

•Model TA 33, 3 elements, 10.1 • AK-60  mast  plate adapter  - 
dB forward gain lover isotropic $14.50 
source) - $264.00  • Model  CL-33,  3 ele ments 
•Model TA 33 Jr., 3 elements, $304.75 
10.1 dB forward gain lover iso- • Model  CL 36,  6 elements 
tropic source) - $197.00  $392.75 
• Model MPK -3, 7500 Watts A M/ • Model  CL-203, 3 elements 
CVV and 2000 Watts P.E.P. SSB - $290.00 
$67.75  • Model TA-40 KR - 40 meter 
• Model  TA-36,  6 ele ments  conversion kit - $119.50 
$392.75 

SPECIAL! 25% OFF ALL MOSLEY ANTENNAS. 

DEPARTMENT STORE TUFTS 



Contests  
from page 25 

GMT, band, and emission. Logs 
must be received not later than 
September 13th. 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., Post Office 
Box 528, Englewood, New 
Jersey 07631. 
A #10 size SASE should be in-

cluded for results. Stations 
planning active participation in 
NJ are requested to advise the 
EARA by August 2nd of their in-
tentions so that they can plan 
for full coverage from all coun-
ties. Portable and mobile opera-
tion is encouraged. 

RHODE ISLAND OSO PARTY 
1700 GMT August 16 to 
0500 GMT August 17 
1300 GMT August 17 to 
0100 GMT August 18 

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. RI Novice and Techni-
cians sign with /N or TT to desig-
nate license class. 
EXCHANGE: 
Send RS(T) and state, prov-

ince, country, or RI county. 
Members of East Bay AWA will 
also identify themselves with 
"MEMBER." 
FREQUENCIES: 
Phone-3900, 7260, 14300, 

21360, 28600, 50.110, 144.2. 
CW-1810, 3550, 3710, 7050, 

71 10, 1 4050, 2 1 050, 21 1 1 0, 
28050, 28110. 
Use of FM simplex is encour-

aged, but no repeaters are al-
lowed. 

SCORING: 
RI stations score 2 points per 

OSO, RI Novice and Technician 
stations score 5 points per QS°. 
Multiply total OSO points by the 
number of RI counties, states, 
provinces, and DX countries 
worked. 
Others score 2 points per RI 

0S0 and 5 points per OSO with 
RI Novice or Technician. Multi-

ply total OSO points by the num-
ber of RI counties worked (5 
maximum: Bristol, Kent, New-
port, Providence, and Wash-

ington). 
All stations score an addi-

tional 5 points for each OSO 
with a member of the East Bay 
AWA. 
AWARDS: 
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 QS° 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 Assoc., PO Box 
392, Warren RI 02885. Include an 

SASE for a copy of the results. 

ALL ASIAN CW CONTEST 
Starts: 0000 GMT August 23 
Ends: 2400 GMT August 24 
The purpose of this contest is 

to enhance the activity of radio 
amateurs in Asia and to estab-
lish as many contacts as pos-
sible during the contest periods 
between Asian and non-Asian 
stations. Please note the con-
test periods have been extend-
ed, scoring methods have been 
changed, and awards have been 
added for US stations. 
Entry classifications include 

single-operator/single-band 
(160-10 meters), single-oper-
ator/multi-band, and multi-op-
erator/multi-band. For single-
operator classes, never transmit 
two signals or more at the same 
time. Only one signal at all times 
should be used. For multi-opera-
tor entries, never transmit two 
signals or more on each band at 
the same time. Only one signal 
per band should be used. In all 
classes, no crossband contacts 
are allowed. 
EXCHANGE: 
OM stations send RS(T) plus 

two numbers representing op-
erator's age. YLs send RS(T) 

plus "00." 
SCORING: 
Non-Asian stations score 3 

points per Asian OSO on 160 
meters, 2 points on 80 meters, 
and 1 point on all other bands. 
The multiplier is the number of 
different Asian prefixes worked 
on each band, according to the 
WPX rules. Please note that JD1 
stations on Ogasawara (Bonin 

and Volcano) Islands belong to 
Asia. JD1 stations on Minami 
Torishima (Marcus) Island 
belong to Oceania. Do not count 
US military radio stations in the 
Far East (KA) as being in Asia. 
Asian stations use same con-

tact scoring, but for contacts 
with non-Asian stations. The 
multiplier is the number of dif-
ferent countries worked on each 
band according to the DXCC 
countries list. 
The sum of the contact points 

on each band times the sum of 
the multipliers on each band will 
give the final score. 

ENTRIES & AWARDS: 
Contest rules recommend us-

ing a summary and log sheet for-
mat similar to those shown on 
page 21 of the June, 1980, 73. 
Please use separate sheets for 
each band and keep all times in 
GMT. Show each multiplier only 
the first time on each band. Both 
logs and summary sheets must 
arrive in JARL, PO Box 377, 
Tokyo, Japan, on or before 
November 30th. Entries can be 
disqualified for violation of the 
contest rules, false statements 
in the report, or taking points 
from duplicate contacts on the 
same band in excess of 2% of 
the total. 

Certificates will be awarded 
to those having the highest 
score in each entry in proportion 
to the number of participants 
from each country and also 

those from each call area in the 
United States. Only highest 
score if 10 or less entries, sec-
ond place if 11 to 20 entries, 
third place if 21 to 30 entries, 
fourth and fifth places if 31 or 
more entries. In addition, the 
highest score in each continent 
of the single-operator/multi-

band and multi-operator/multi-
band entries will receive a medal 
and certificate from the Minister 
of Posts and Telecommunica-
tions of Japan. 

WORKED ALL BRITAIN 
CONTEST—VHF 

Starts: 0900 GMT August 31 
Ends: 2100 GMT August 31 
This is the last of the five 

Worked All Britain contests for 
this year. 
All contacts must be made on 

the VHF bands above 30 MHz. 
Operating classes include: 
single- or multi-operator, single-
or multi-band, and SWL. In the 
case of multi-operator, only one 
transmitter may be used at any 
time. There is a special section 
for mobile operators. 
EXCHANGE: 
RST, QS° number from 001, 

WAB area and county. Book 
numbers and districts may be 
requested but are not man-
datory as part of the exchange. 
SCORING: 
Score 5 points for each com-

pleted QS°. Stations may be 
worked on other bands for extra 
points. 

Multipliers for UK contes-
tants are each WAB area and 
each overseas country (DXCC 
list). In addition, Alderney, 
Guernsey, Jersey, and Sark 
count as separate countries. 
The remainder of G, GD, GI, GM, 
and GW count as one multiplier 
only. 

Multipliers for overseas con-
testants are each WAB area, 
county, and each G prefix (G, 
GD, GI, GM, and GW). Multi-
pliers count on each band, i.e., a 
station worked on three bands 
= 3 multipliers. 

For mobile entries, every con-
tact made from a different area 
will count five points, but the 
multiplier counts once only (e.g., 
mobile station X from ten differ-
ent areas—score is 10 times 5 
points, but only one multiplier 
for the mobile station). 
AWARDS: 
Certificates for the leading 

contestant in each class or en-
try. For awards, each G prefix is 
separate. There will also be cer-
tificates issued to the leading 
contestants from each DXCC 
country and also to SWLs. Cer-
tificates for 2nd and 3rd will be 
issued if there are 10 or 25 en-
tries from a particular country or 
call area. 
ENTRIES: 
Logs must show the TITLE of 

the contest, name and full 
postal address of contestant, 
OSO details, total points 
claimed, multipliers claimed, 
and the full details of all 
operators when multi-operator 
entry is submitted. Logs must 
be sent to the contest manager: 
R. L. Senter G4BFY, 27 Station 
Road, Thurnby, Leicester LE7 
9PW, England. 
Entries must be postmarked 
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UNIVERSAL CONVERTER 

ASCII - BAUDOT - M ORSE 
ABM-200 

(C,4I 

ASCII 

MORSE 

BAUDOT 

The ABM-200 is a universal code converter 
for translating between ASCII and Baudot. 

or between Morse and ASCII (or Baudot) 
Also used as TTY'• speed and line length 

converter Inserts directly between TU and 
TTY* RS232 & current plus 40 char FIFO 

buffer. Write for details  $189. 

OEM Inquiries Invited. 

XITEX Corporation 
9861 Chartwell Dr. 
Dallas, Texas 75243 
214-349-2490 

1154 

82 

Check 

MICROWAVE ANTENNAS &KITS 

• MICROWAVE TRANSISTORS 

•AZ-EL OPTION KITS  . 
elm 

• MICROWAVE DIODES 

• PARABOLIC REFLECTORS 

• ALUMINUM FEED-HORNS 

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

DATA SERVICE COMPANY  346 

3110 Evelyn Street 

Roseville, MN 55113 
612-636-9469 

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 

THE If BRAKE 
BEND & FOR M 

t al 1 0 .060 ALU M. T& 
sL.  

6 1 11  
CLEAN 
SMOOTH 
ENDS TO 
90° EASY 

TO USE 
BUILD CUSTO M 

CABINETS YOU'LL BE 
PROUD OF! COM MERCIAL 

QUALITY AT 1/10  THE COST! 

GUARANTEED!!  95  
ORDER NO W FROM;  +2°-2 

Z138, ASSOCIATES cont. u.s. 
P 0 BOX 757  only. sorry 
3050 NE 55 TN AVE 
SILVER SPRINGS , FLA, 32688 no cods.  I 

Louis N. Anciaux, 
WB6NMT 
stands behind 
every product 
he makes 
at Lunar 
Electronics. 

LCkNAR 
electronics 

2785 Kurtz Street. Suite 10 
San Diego. CA 92110 

(714) 299-9740  Telex 181747 

2 300 MHZ  

DOWN CONVERTER 

Finally a proven design 

with a small size. PC board 

mounts on back of coffee can. 

PC board contains a RI air% 

Mixer, Lo.and an If amp. 

Kit supplied with a 5 page 

broshure. PC board. Diodes. 

Chip Caps, Transistors.and 

all  parts to complete a 

working board. 

S 3 5 00 

Money Order. Cod.or Check 
mail or phone 

351 

UNIVERSAL  COMMUNICATIONS 

162 5 JOCVLE:ARLINGTON, TEX.  76010 

817 - 2 6 5 0 3 9 1 

THe 
Fa mous 
cLecc 
Twins 

MARK-3  FM-76 
144-148 MHz  15 Watts 220-225 MHz  10 Watts 

$205  $195 

For 2 meTers 
& 220 M Hz 

12 channel operation at unbelieva-
ble price—plus the performance & 
reliability you have learned to expect 
from Clegg. 
Special quantity pricing is available 

on both models. Get your group to-
gether 8, call 1-800-233-0250 for a 
quote on your requirements. 
'MARK-3 can be supplied with spe-

cial modification for CAP or MARS! 

Call or write today for descriptive 
brochure. 

qk ot i  ommunications Corp 

1911 01d Homestead Lane 
Greenfield Industrial Park East 
Lancaster, PA 17601 
(717) 299-7221 

v. 13 

GIGA Hz Preamp!! 
Ultra-wideband 

1 MHz 
to 1000 MHz 
The PM-5 preamp module 
covers the entire range 
from 1 MHz to 1 GHz (1000 
MHz). Perfect for the new 
GHz counters and higher 
UHF bands, the tremen-
dous bandwidth of this preamp makes it so versatile 
you will soon depend on it whenever added gain is 
needed for RF measurements. Also for scopes, mW 
power meters. detectors, etc. Gain is 30 dB from 1 MHz 
to 500 MHz decreasing to 15 dB at 1 GHz. Maximum 
output is 1 volt p-p into 50 ohms. It is designed to work 
in either 50 or 75 ohm systems. The preamp is ready to 
use with the power adapter provided or any 7.5 to 15 
volt DC supply at 50 mA. It can be "built-in" or 
mounted on your equipment if desired. Made with fine 
quality plated-thru boards, strip-line design using mi-
crowave transistors, BNC connectors. 
Model PM-5 UHF Preamp (w/power adapter)  $59.95 

SENSITIZE YOUR C OU NTER 
wIt'isthTaen Times Better 

COUNTER PREAMP 
• 

Wide band preamps with 20 to 30 dB gain. Improves 
performance of low price counters considerably. 
Probe reads oscillators without loading. Generators 
can be set to lower output avoiding frequent shifts. 
Also for scopes. meters. etc. Valuable troubleshooting 
3id. Powered by 3 pencells. BNC connectors. Hi 2 in-
put. Output is 200 to 400 my rms into 50 ohms. 

Model VP-2. VHF Counter Preamp. 
100 KHz to 200 MHz  $39.95 

Model UP-3, UHF Counter Preamp. 
1 MHz to 500 MHz  $54.95 

Order from PAGEL ELECTRONICS 6742-C Tampa 
Ave.. Reseda, CA 91335. Send Check or MO for ppd. 
shipment via UPS when avail. Or call 213-342-2714 for 
COD. Foreign add 10% for airmail & handling. Calif 
res. add 6% sales tax. One year warranty, money back 
guarantor- v••• 348 

PAGEL ELECTRONICS 
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not later than one calendar 
month following the date of the 
contest and must be received by 
the contest manager not later 
than 40 days following the said 
contest. A signed declaration 
that the station was operated in 
accordance with the current 
licensing conditions must ac-
company all entries. It is a con-
dition of entry that the decision 
of the WAB Contest Manager 
and the WAS Committee shall 
be absolute in the case of 
dispute. For SWLs, all stations 
logged must be participating in 

the contest and giving serial 
numbers which must be logged. 
The results will be reported to 
the RSGB and the Contest Man-
ager will supply a detailed result 
sheet on receipt of an SAE on or 
after November 1st. 

KA8C01 

Amateur station KA8C01 will 
be operating as a special event 

station this Labor Day, Septem-
ber 1, 1980, during the course of 
the annual Muscular Dystrophy 
Telethon hosted by Jerry Lewis. 
The time will be from 0330 to 

2230 GMT and the frequency will 
be 7.230 MHz SSB. A numbered 
certificate will be available to all 
stations making contact with 
KA8C01 during this period. 
There will be no charge or fee for 
the certificate. Stations are re-
quested to send an SASE with 
their QSL and mention their 
QS° number (which will be 

given them on the air). No third-
party traffic will be handled on 
the behalf of the Muscular 
Dystrophy Association and no 
solicitations for donations will 

be made over the air. Anyone 

wishing to donate to the MDA is 
urged to do so through their 
local telethon station. The MDA 
is a non-profit charity; dona-

tions would be tax-deductible. 
The Muscular Dystrophy As-

sociation has been contacted 
about this operation and has is-
sued their formal approval. The 
certificate will bear the signa-
ture of Jerry Lewis, National 
Chairman for the MDA. Send 
QSL information, QS° number, 
and SASE to: KA8C0I —MDA 
Certificate, PO Box 332, South 
Webster OH 45682. 

DX 
from page 16 

ly CW by Eric, as neither of these 
countries is particularly rare if 
one works all modes. QSLs for 
all SM0AGD operations to 
SM3CXS. 

N6DX, N2KK, and JA1BK fin-
ished their Pacific Islands op-
erating in May at A35DX, Tonga, 
canceling the planned last stop 
at Wallis Island. Reports would 
indicate that much if not most of 
the operating by this group was 

on 6 meters. 

Jurgen Carow DF3OL and 
nine other German hams spent 
two weeks in Sri Lanka teaching 
radio. Jurgen made 575 CW con-
tacts while he was there using 
4S7OL. QSL to WOJRN, Call-
book address. 
More Germans, this time 

members of the Wiesbaden 
Amateur Radio Club, vaca-

tioned in Leichtenstein and op-

erated DA1 WA/HB0. North 
Americans send cards to Steven 
Hutchins, Box 4573, APO NY 
09109. You may have seen the 

special on Leichtenstein on 
CBS's "60 Minutes" recently; 
much of their economy is post-
age stamps sold to collectors 
around the world. Unfortu-
nately, the millions they had 
printed for the Olympics were 
destroyed in May. 

K6LPL/KH3 
APRIL, 1980 

The trip to Johnston Island was initially planned in 
February, 1980, when it became obvious that activity from 
KH3, especially on single sideband, was very low. There was 

great difficulty in securing permission to land on the island 
due to long-standing military policy, but with the help of Joe 

Merdler N6AHU and Congressman James Corman, the mili-
tary was persuaded that I was not a "dangerous, radical 
type." 
Once permission was secured from the Defense Nuclear 

Agency, they became extremely cooperative and anxious to 
ensure the success of the trip. 
I arrived by Air Micronesia on April 21, 1980, at 1100 local 

time (2100Z). After 30 minutes of indoctrination in the use of 
gas masks, I was shown the MARS station. The layout was 
quite nice, but the equipment was badly in need of align-
ment and maintenance. 
I brought a Kenwood TS-520SE, 2 GLA 1000 amplifiers, 

OSCAR equipment, a complete Microlog RTTY station, and 
various peripheral equipment for the use of the resident 
General class operator, KH3AA, and this equipment is to be 
left on the island for any future hams that may be stationed 
there. This equipment was donated by the Southern Califor-
nia DX Club and the Southern California DX Foundation. 
There was an excellent antenna system already in place 

on the island, including 2 TA 36 beams at 60 ft., an 80-meter 
dipole at 70 ft., and a 2-element 40-meter beam at 65 It., so no 
further antennas were needed. 
After station set-up, the first CO was called and the pileup 

was horrendous. Over 2,000 contacts were made in the first 
18 hours. The pileups were orderly and well-behaved. Initial-
ly, I worked split on 10 and 15 meters, but as the first initial 
rush calmed down, it became obvious that working trans-
ceive by call districts resulted in a 20% higher QS0 rate. 
This was made possible only by the excellent signal and 
good propagation conditions, and I would not recommend it 
under ordinary circumstances. The highest QS0 rate was an 
unsustainable 5.8 per minute for stateside stations. The rate 
for JAs was approximately four per minute, and Europe was 

quite variable. The European hams were quite unruly and 
never seemed to follow instructions, even though they were 
repeated in six languages. The only general exceptions to 
this rule were the Scandinavian and Soviet stations who 
seemed to follow instructions fairly well. The number of 
QS0s continued at approximately 2,000 per day until the 
last 36 hours, when conditions deteriorated to the States, 
but the JAs picked up the slack. They are a pleasure to work 
with once you get used to their strange phonetics. 
By the last day, I needed only Zone 26 for WAZ, and I got 

that with the help of W6PJX and W7PHO when I worked 
HS5AID. 
I should say a word about propagation from this location. 

There were two excellent openings to Europe per day on 
both 10 and 15 meters. The initial 10-meter opening was in 
the early morning hours local time, and a secondary opening 
occurred at approximately 0700Z. The 15-meter openings 
were slightly later, beginning at about 1700Z and again at 
0900Z. Signals were extremely loud to Europe on both bands 
on most occasions. On 20 meters, there was a morning 
opening to Northern Europe that was excellent, and an eve-
ning opening at approximately 0500 that was also good; 
however, the QRM was extensive. Excellent openings to 
A51, JT1, Southern Africa, the Indian Ocean, South America, 
etc., occurred at these times as well. During the evening 
opening at 0700Z, both long and short path to Europe were 
possible on 20 meters. 15 meters was the most reliable band 
by far, and approximately 60% of the QS0s were made on 
that band. 
40-meter and 80-meter propagation was impeded by a tre-

mendous amount of static crashes; however, 41 states were 
worked on 40 meters including all of the W1s, 2s, 3s, and 4s. 
The 80-meter opening was also good and the W1s were 
worked with no difficulty. No foreign stations other than 
JAs, VKs, ZLs, etc., were worked on 40 and 80 meters. There 
seemed to be persistent openings to JA, VK, ZS, etc., at all 
hours of the day and night. 
All in all, it was a wonderful trip with 125 countries, 

Worked All Zones, and 12,180 QS0s. 
Stand by for the next big one! — K6LPL. 
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Call 

AH8A 

AP5H0 

A22GD 

A35J L 

A35PF 

AIXIM 

A4XGY 

A7XD 

A7XE 

A7XM 

CI3LSS 

CK8MB 

CN8CW 

CR9AK 

CT2ON 

CX5RV 

WB8CSMIC6A 

DUI POP 

KPIKKIDU2 

EA6GB 

EC9AA 

EP2TY 

FGOAYS/FS 
FHOFLP 

FHOFIR 

FKBAU 

FK8CR 

FK8DD 

FK8DJ 

FK8P0 

FKOBW 

FMOFJE 

FO8DP 

FP8A0 

FROACB 

FROACC 

FROFLO 
HH2VP 

HI6X01. 

H18IARU 

HKOBKX 

HL9KE 

HL9TO 

HL9UG 

HSI AMT 

HS4AMI 

HV3SJ 

HW3ITU 

HZ1AB 

H5AA 
JW7FD 

JY3ZH 

J28CB 

J3AE 

J6LGK 

.16101 

J6LKY 

KA6WW 

N4ADJ/KH2 

WAIBVB/KM2 

K6LPIJKH3 

K6LPI../KH5 

KC6HC 

KH6GKD 

KHOAC 

KX6PP 

LASYJ 

005LX 

P29DP 

P29JA 

P29NLB 

0J1US/ST3 

SVOAA/9 

SVOAT 

S79CP 

S79G M 

S79MC 

TG9ML 

TG9XGV 

Via  W5TIVITI2 

WB6FBN  712AV 
NORR  TI9CC 

SM3CXS  TL8JM 

K9AUB  TL8WH 

K9LSA  TN8AJ 

GIBWP  TU2DP 

K2RU  TU2GA 

K4PHY  TU2HS 

DK3GI  TU2IF 
DJ9ZB  TU2IN 

VE3LSS  TZ4AOS 

KOBJ  T3LA 
WA3HUP  U20 

VS6AG  VK9NM 

W2KF  VK9NV 

G5RV  VK9RV 

K8CW  VKOKH 

JA3UB  VPI HE 

WA3HUP  VP2AZG 

WBI DOC  VP2KAH 

EA1OF  VP2KAJ 

JR3WRG  VP2MDG 

W2KN  VP2M FC 

DK9KD  VP2MFJ 
DK9KD  VP2MOC 

IVOR  VP2SK 

W7OK  VP2VEZ 

WB3JUK  VP2V FT 

JH3XCU  VP2VGB 
10P0  VP2VGF 

DJ5C0  VP8WA 

F5VU  VO9DM 

N7R0  VO9TT 

N2AMK  VO9WE 

DK9KD  VR 1 PE 

DK9KD  VS5KV 

F6CVI  VS500 

N4XR  VU2LOA 

YASME  XT2AU 

HI8LC  XT2AW 

WBOOFH  YAI OS 

KIWSB  YB9ADA 

WB6GYS  Y BOAC L 
N4CPR  YBOPG 

W2TK  YC1BZ 

VE3DPB  ZKIBD 

IODUD  ZK1CD 
F6BFH  ZK2DD 

K8PYD  ZK2DX 

ZS4MG  ZM7AA 
LA5NM  ZP5G LS 

DJ9ZB  3B6CD 
I8JN  3B9DX 

K1 EM  3D2DB 

WB4SXX  SMOAGD/3D6 

WB4SXX  4S70X 

N6NK  4S701 
AJ6M  5B4EZ 

WB4CCT  DF5FM/5NO 
WA4GLE  5NODOG 

K6LPL  5U7BE 

K6L PL  5ZING 

KG6JHH  5ZIOS 

WBOUBX  7X5AH 

K7ZA  8P6N X 

WDINVM  SPOON 

WB 1 DOC  807AR 

SMOGMG  807AW 
W7OK  9A1ONU 

WA7OPZ  9G IAP 

WB2FLB  9H1BR 
DF2RG  9H3AK 

N200  9K2DX 

AF4B  9K2EP 

KA2AKE  9M6MU 
WA4JIL  9N1MM 

N4NW  905GB 

K5BDX  9VITK 
K4CLA  9VITX 

N5I0 

W2MIG 

TI2CF 

W5RU 

W5RU 

WB9TTM 

NIBZV 

K9KXA 

DJ9H D 

HB9APF 

K3H BP 

ON6BC 

W7OK 

UK2GCF 

DJ5C0 

Box 27, Norfolk 

Box 97. Norfolk 

VK5WV 

D11.1W 

WB4SXX 

YASME 

WB8LDH 

W6FDG 

K IZZ 

KIRIF 

W2KF 

W8PSD 
W5HF 

K1IJU 

K7SE 

WAIGXE 

WAIJOS 

K1BZ 

KB5MZ 

WA6IJZ 

WBOUBX 
N200 

N200 

W2YTO 

WAIZEZ 

KN 1 DPS 

SMODJZ 

W5SVN 

W400 

WA2DWE 

JAOYJA 

ZL1SZ 

ADIS 

VE3FRA 

JAI BK 

4Z4TT 
W3HNK 

3B8CF 

3B8DX 
JA1BK 

SM3CXS 

WB2VFT 

WOJ RN 

0E1EPW 

DF3FN 

W4FRU 

DK20C 

DK9KM 

NINA 

ADIS 

WOSA 

W2FLO 

K2TJ 

DJ2BW 

M 1 C 

IOLCJ 

WA2MFV 

DL1SV 

W6LV 

SMODJZ 

N2CW 

N7EB 

W7KTI 

JA6RIL 

N5FN 

QSL Managers—Lists of QSLing information are available everywhere, and we do mean 
everywhere. We have tried to make this list useful in a special way by listing stations actively 
worked on the bands during the month of May. This is a regular part of this DX column in 73. 
You will note some listings which are the same as they have been for years. The idea is to pro-
vide you with useful information for your recent DXing. 

Last stop in May for John 

Ackley KP2A was at the home of 
Father Marshall Moran 9N1MM, 
in the Himalayan mountains of 
Nepal. John's first morning 
there (evening in the US) was 
May 22, when band conditions 
were outstanding, if not phe-
nomenal. He was as loud on 15 
meters as the woodpecker! 
John's Nepal visit followed op-
erating at 807 Maldives, VS5 
Brunei, HS Thailand, and pre-
ceded his final stop at CR9 
Macao in early June. All spon-
sored in part by the Inter-
national DX Foundation. 

Several operations took place 
from Cocos Island, with a virtual 

flotilla of boats from Costa Rica 
arriving with hams nearly every 
weekend. TI9CF, TI9XXX, 

TI9FAG, TI9PN, and TI9CC were 
all heard. Their favorite haunt 
appeared to be the low end of 
the 20-meter phone band (14200-
210) in the early evening hours. 

Operations which did not take 
place included the YVO Ayes 
Island operation, originally 
scheduled for the CO WPX 

Phone Contest in April, post-
poned once, then cancelled. It 
was rumored they arrived by 
boat at the wrong Ayes Island, 
there being two near Venezuela. 
VE3FXT did not come on from 
Burma, the rumored Bajo Nuevo 
activity in late May did not hap-
pen, and none of the China call-
signs heard on the bands were 
anything but bogus. A "CEOZJ" 

on Juan Fernandez was worked 
by many in April and May but is 
disowned by the Chilean govern-
ment authorities. And ZS2MI on 
the bands is a figment of your (or 
someone's) imagination after 
June 10; Johann left then and 
his replacement on Marion 
Island is not a ham. 
OSL cards out in quantity in 

May gladdened DXers' hearts. 
3C1 AA,  3COAB,  TZ4AQS, 
TN8AJ, 807AL, and more. 
Glorioso cards are supposed to 
have come out in early July, as 
are WA2FIJ/Kingman Reef con-
firmations. The accompanying 
list of managers for May actives 
should help you get what you 
need. KL7IRT was notified by 

the post office that a bundle of 
QSLs headed for the ARRL out-
going bureau in Newington was 
lost without a trace. These were 
for Europeans and Japanese 
worked during the 1979 CO WPX 
Phone Contest. ET3PG cards 
can be most easily obtained by 
ensuring you ask the operator 

for his full name and his PO Box 
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in Addis Ababa; each station op-
erator handles his own con-
firmations separately. 
Jim Smith P29JS reports fur-

ther progress in arrangements 
for an operation from VK0 Heard 
Island late this year or early in 

1981 (see letter in this column 
last month). Finances will be 
considered; the boat ride is ten 

days each way and Smith envi-
sions a 14-day stay on Heard. 
We are encouraged by his ad-
monition of two contacts only 
per station, one phone and one 
CW." Now that's planning. 
TN8AJ continues active from 

the Congo Republic when cir-
cumstances permit. One of 
those circumstances is the 

availability of electric power. 
Approval for sending his card 
for DXCC credit was finally ob-
tained from Newington in late 
May. WB9TTM handles the 
cards only for when he has han-
dled a list operation for TN8AJ; 
otherwise, the cards come from 
DM2XL0. 
TL8WH, at an embassy in 

Bangui, Central African Re-
public, expects to be stationed 
there at least two years. He is 
primarily active on 20-meter 
SSB. W5RU is the QSL address. 
VK3OT's Christmas Island 

VK9XT operation in March, 1980, 
netted 15,000 HF contacts in 150 
countries, plus 1700 6-meter 
contacts with eleven Asian 

countries. Steve has answered 
over 5000 direct QSLs plus an-
other 3000 via bureaus. Steve 
also operated VK2ATZ Lord 
Howe in the 1979 CQ WW Phone 
Contest for 10,000 contacts, but 
has been surprised to receive 
only about 3000 cards for that 
one. 
Dave Gardner K6LPL received 

the Southern California DX 
Club's annual "DXer of the 
Year" award at the Fresno DX 
Convention in April. Dave be-
came a ham-shack/household 
name in January as part of the 
K6LPL/KH5 operation from 
Palmyra and clinched it by mak-
ing over 12,000 contacts single-
handedly from Johnston Island 

in April. The story in his own 
words accompanies this col-
umn. 

Hugh Cassidy WA6AUD, pub-
lisher of the West Coast DX 
Bulletin from 1968 to 1979, was 
inducted into the CO DX Hall of 
Fame in April, also at the Fresno 
Convention. Cass and his wife 
Virginia put out the bulletin 

every week by themselves with-
out a miss for over 600 issues. 
All of the information for this 

column came from The DX Bul-
letin, a weekly publication out of 

Vernon CT. Please send your 
photos and comments to the 
editor at the above address. 

Thanks to SM6AFH and K1RIF 
for the photos this month. 

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

from page 6 

is no way in the world for man-
kind to do without this impor-
tant way of life. 
I pointed out that it was a 

Frenchman who had the con-
cept and got things started 
towards the European Econom-
ic Community and that the 
logical extension of this con-
cept was one Europe, with a 
common language, common 
money, and a single govern-
ment. This had worked out well 
in the United States, I men-
tioned, with the best parts of 
each culture being preserved. 
With the communications 

and travel systems we have 
now, resistances toward a world 
melting pot concept will only 
slow the eventual process, not 
prevent it. It is just too simple for 
me to travel to the Netherlands, 
bringing my little envelope of 
English with me and thus chill-
ing, to some degree, the use of 
the Dutch language. Our export-
ed movies and television pro-
grams put even more of a chill 
on resistances to English. I sat 
in Delft, spending a good part of 
an evening watching a special 
program on television. They 
were playing a full day of 
American TV so the Dutch could 
see what it was like. I have never 
bothered to watch "The Ropers" 
at home, but in Delft I watched 

them and enjoyed them. Ditto a 
Sinatra special which went on 
into the early morning hours. 
Next, the scene shifts to 

home and a segment on "60 
Minutes," I think. It was re-
corded while I was away and 
had to do with the gradual 
change of the US to a bilingual 
nation. Spanish is slowly being 
accepted as a second language 
in our country. The pressure is 
on from the millions of Mexi-
cans who have come to our 
country ... from the Puerto 
Ricans, who have come here to 
escape the poverty of their 
country. ... and the hundreds of 
thousands of Cubans seeking to 
get away from Castro. 
One of the things which has 

helped to make America strong 
has been the melting pot syn-
drome and I think we should all 
fight to keep that going for us. I 
don't know if you know this or 
not, but English used to be the 
official language in Puerto Rico. 
That got changed some thirty 
years ago as a result of a visit 
there by Eleanor Roosevelt ... 
who put the pressure on to get it 
changed to Spanish ... with ob-
vious success. That is what I 
was told when I first visited that 

country, back in 1955. They had 
been having problems at that 
time with the Spanish speaking 
people getting into fights with 
the Americanos ... stoning our 

military buses. 

English is the most common 
language in the world and I think 
we should keep the pressures 
on to make it the world lan-

guage. I think we should do this 
particularly at home, pushing 
back the tide of signs in Spanish 
and French which are infiltrat-
ing our society. 

The common language of 
amateur radio worldwide is 
English. Indeed, thousands of 
people learn English through 
their interest in amateur radio 
and their contact with the 
almost universal English speak-
ing community we have on our 
DX bands. 

But if we acquiesce to the 
pressures to let children who are 
being brought up in this country 
stick to their non-English 
tongues, we will be starting to 
unravel the melting pot concept 

which made our country so 
strong and into such a single 
society. Sure, it is more difficult 
on children who hear nothing 
but Spanish at home to learn 
English and deal with it in their 
schoolwork. But we've been 
through that for quite a few gen-
erations as the Germans arrived 
in large numbers, the French, 
the Polish, the Irish, and so 
forth. The first generation was 
the most difficult for them, the 
second had very little problems, 
and by the third generation the 
melting had been completed. 
But suppose we had arranged 
for whole towns to speak Ger-
man in Minnesota and other 
towns to speak Swedish in Wis-
consin, Spanish in Texas, 
French in Louisiana, and so 
forth? Out in Pennsylvania they 
would be talking Dutch ... and 
it would be a mess. 

WHERE IS HALLICRAFTERS 
NOW? 

A recent article in the Miami 
Herald welcomed Hallicrafters 
to Miami. It is just getting 

started there, with about 120 
employees at present making 
products for the telephone field. 

In the 1930s through 19505, 
Hallicrafters was the number 
one firm in the world in commu-
nications receivers. Few hams 
did not cut their teeth on a Haiti-
crafters receiver during this 
period. Many of their WWII 
SX-28 receivers are still in use in 
the backwaters of the world. 

What happened to Hallicraft-
ers? Well, they were doing fine 
until the early 1960s, despite a 
growing number of disappoint-
ing receivers being produced. 

This slippage in quality had a lot 
to do with the design philos-
ophies of the Halligan family, 
where new sets would emerge 
from the advertising department 
and then engineering would 
have to do the best they could to 
live up to the ad claims and the 
pictures of the dummy sets ap-
pearing in the ads. Hammarlund 
and several other firms began to 
take advantage of this weak-
ness. 

The big blow came when in 
1964 amateur equipment sales 
dropped over 85%, responding 
to the ARRL petition to the FCC 
to take away most of the phone 
bands from most amateurs un-
less they passed a much stiffer 
ham exam and code test. The 
bottom dropped out and it was 
at this time that Hammarlund, 
National, Harvey Wells, and 
most of the other firms making 
ham equipment faded away. 
Hallicrafters got a shot in the 

arm making military equipment 
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for the Korean war and turned 
out more for the Vietnam war, 
but it was gone from its old pre-
eminence in amateur radio and 
shortwave. They tried other ap-
proaches, but eventually were 
taken over by a CB firm in 
Dallas. As interest in CB died 

down, Hallicrafters was reduced 
to nothing much more than a 
name and the contents of a few 
packing crates. 

One of the CB owners bought 
out the name and the assets, 
fired everyone still involved, and 
moved the works to Miami to 
start over. The assets were fur-
ther reduced by three substan-

tial thefts of the stuff shipped to 
Miami. Still, they are back in 
business and the name will con-
tinue. 

The name flared into visibility 

a couple years ago when an em-
ployee of Hallicrafters wrote a 
letter to Baldwin complaining 
about the ARRL. The chap re-
ported that the League re-
sponse was to try to get him 
fired rather than answer the 
complaints. Later the chap re-
ported that Baldwin had been 
successful and that he had in-
deed been fired as a result. 

Hammarlund was a most suc-
cessful producer of superb re-
ceivers for many years. The 1964 
crunch hit them hard. Not long 
after they got caught by this 
sudden stop in sales, they were 
selling off their capacitors and 
parts. National responded to the 
stop in demand for receivers by 
putting their money in military 
contracts ... and it didn't take 
much of a miscalculation in that 
field to put them into bankrupt-
cy. 

All three major firms had been 
weakened considerably by get-

ting into the sideband field late. 
By 1957 I was trying, as the edi-
tor of one of the two ham maga-

zines, to convince the manage-
ment of these firms that side-
band was going to completely 
replace AM. They wasted sever-
al years of valuable product 
development time, allowing 
Galaxy and Central Electronics 
to grow on sideband equipment. 
They were just really getting into 
sideband with strength when 
the 1964 blow came, not only 
finishing off Hallicrafters, Na-
tional, and Hammarlund, but 
also doing in Zenith, Galaxy, 
Johnson, B&W, and everyone 
else. Only Drake, which was just 
getting started in the receiver 
field, survived the debacle. Their 

sales of TVI filters kept them go-
ing. 

UFOS AGAIN 
The lack of hard news seems 

to have thrown the world of 
UFOlogists on hard times. A few 
years ago there were several or-
ganizations which were actively 
following up on UFO reports and 
publishing monthly newsletters. 

The oldest and biggest of them, 
NICAP, seems to have disap-
peared, with reports that some-
one took over and took the mon-
ey. I don't even see any current 
references to APRO, which took 
over as number one when 
NICAP began to go downhill. 
Now there is a MUFON in Texas, 
but their newsletter has little ex-
citement in it. 
I've been following the UFO 

news from the first, trying to fit 
reports together into some sort 
of pattern. We have had amateur 
radio UFO nets which were 
started and then faded away, 
but they have never accom-
plished anything of substance. 
Indeed, if I thought that amateur 
radio could help to throw some 
light on the subject, I'd be push-
ing for whatever I thought would 
help. 
At one time it seemed like it 

might be possible to take advan-
tage of UFO reports to alert 

teams ahead of them so a better 
effort could be made to investi-
gate the phenomena. If people 
only had early warning, they 
might be able to get out tele-
scopes, cameras, electrostatic 
sensors, and other equipment to 
help us learn more about UFOs. 
Amateur radio seemed like the 
best approach to such a warn-
ing system .. . but somehow 
ham nets never really clicked 
and nothing came of the idea. 
After reading several thou-

sand UFO reports and just 
about every book published on 
the subject, I began to suspect 
that there was more than acci-
dent involved in the lack of really 
substantial evidence that UFOs 
exist. With many reports telling 
of their instant appearance and 

disappearance, there was a 
strong suggestion that some 
sort of time travel might be in-
volved. This would answer a lot 
of questions which otherwise in-
volved impossible to accept da-
ta. 

What other reasonable ex-
planation for the cave paintings 
from 17,000 years ago which de-
pict the same saucer-like ob-
jects which have been reported 

right on down through history? 

No civilization is going to make 
the same model travel unit for 
17,000 years. But if anyone were 

to invent time travel, you can bet 
that teams would be going back 
to write an authentic history of 
our planet. We don't know the 
rules of time travel yet, although 
some recent theorizing about 
Einstein's equations has per-
suaded many scientists that 
time travel may one day be prac-
tical. 
One of the main worries has 

to do with what happens if you 
go back through time and kill 
your own grandfather. What 

then? This either can't happen 
or else it is possible to change 
events.. . neither of which con-
cepts can be grasped with any 
clarity. More likely is that time 
travelers have some rules which 
they damned well better follow if 
they are going to ever return to 
their starting point. If so, it may 
be that the rules will cover mak-
ing changes in the past which 
could affect the future ... such 
as leaving evidence behind of 
their visit (such as we have been 
looking for). 
There are a lot of reports of 

fake government agents who 
have confiscated the better UFO 
pictures which have been taken. 
There are hundreds of reports of 
people who have met the UFO 
travelers, but the surprising 
thing is the almost total lack of 

consistency in their reports of 
what they were told. Of course, 
if time travelers have a need to 
create confusion so as not to 
change the future, this would ex-
plain it. 

Once you remove the concept 
of time as a barrier in travel, you 
can go anywhere you want, so 
the prospect of some other civil-
ization visiting our planet be-
comes not merely possible, but 
virtually inevitable. And once 
they arrive, they will surely want 
to check back over the history of 
the planet. This would hold for 
all visitors ... which might help 
explain the variety of beings 
reported by contactees. Some 
short, some tall, some fat, some 
thin. 
If this is an even close guess 

to what has been happening, 
our trying to get more accurate 
data on the UFOs would ob-
viously be doomed to failure. 
Thus, even if we were able to get 
a ham net working to help gath-
er more data on the UFOs, the 
end result would be nothing 
more substantial than we have 

at present ... or else the future 
might be changed . . . or the 
time traveler might go pffft. 

I do appreciate getting news-
paper clippings of UFO reports, 
so keep 'em coming. And if there 
are any serious organizations in 
the field, I'd like to know about 
them, too. In the meanwhile, I'll 
keep enjoying the swamp gas 
and plasma explanations for 
UFOs. 

6000 WORDS PER MINUTE? 

One of the projects that I am 
working on with the microcom-
puter industry has to do with 
promoting the concept of elec-
tronic mail. A number of large 
firms are working on the project, 
but I think it will be possible for 
the microcomputer industry to 
pull an end run and beat out Ma 
Bell, ITT, and any other firms in-

terested in cornering EM com-
munications. And that should 
even include the post office. 
If the microcomputer industry 

can come up with a slick system 
which will enable any micro-
computer user to send mes-
sages to any other user, all 
automatically and via the tele-
phone wires, I think we'll have a 
working service before even IBM 
can do anything about it. 
The basic idea is to have a 

box which will plug into a micro-
computer and also into the tele-

phone lines. This would allow 
you to write a message via a 

word processing program, and 
then it would ask you for the 
phone number to which the mes-
sage is to be sent. From thereon 
it would be all automatic. The 
box would disconnect your tele-
phone so you would not be able 
to pick it up and screw up the 
communications. It would then 
dial up the desired number... 
and keep at it every minute or so 
if the number is busy the first 
time around. When the connec-
tion is made, it would cause the 
telephone on the other end to be 

disconnected and turn on the re-
ceiving computer. Then it would 
send the message, along with a 
verifying system which would 
make sure the message was 
received correctly. Once the 

message was completed, it 
would disconnect ... unless the 
other person pushed a hold but-
ton to hold the circuit for an im-
mediate answer. 
The incoming message would 

be stored on a disk and perhaps 
a light would indicate the pres-
ence of a message. Naturally it 
would be simple to have the 
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receiving system automatically 
forward the message to any 

place you want, all automati-
cally. This would enable you to 
have your "mail" delivered to 
you both at the office and at 
home. You might even be able to 
get it in your car, if you want. 
Okay, how does this tie in 

with amateur radio? Well, re-

member that we are talking 
about sending the messages 

over phone lines ... and the 

bandwidth of these lines is 
about the same as we are used 
to with amateur radio. Thus, any 
message system we can use 
over the phone lines we should 
be able to use with amateur 
radio. 

The present standard for tele-
phone computer communica-
tions is 300 baud, the same 

speed we are presently autho-
rized to use for amateur radio. I 
think this is pitifully slow and I 
hope that many amateurs will 

join me in trying to get this lid 
taken off our restrictive ASCII 
rules. I've had word from some 
readers that there are systems 
presently in use which are send-

ing ASCII over the phone lines at 
9600 baud. Now that's more like 
it! 

For those of you who are not 
sure how fast or slow 300 baud 
really is, let me decipher this 
term for you. A baud is a single 
bit of information per second. 
Our ASCII code normally has 
eight bits to send the character 
plus one start bit and two stop 
bits, for a total of eleven bits. 
Thus at 300 baud we would be 
sending about 27 characters per 
second. That's 1636 characters 

per minute. That translates into 
272 words per minute ... which 
is about the speed of a slow 
reader. Anyone with some 

speed reading training can whip 
along at double to four times 
that rate. 

If they are able to send 9600 
baud over phone lines, then we 
should have little trouble in 

shifting to 1200 baud for our 
ham communications ... and 

without exceeding the band-
widths allotted for voice chan-
nels. That would give us a 
throughput of 1000 words per 
minute, which is more like it. 
There is no reason why an ama-
teur should have to use a chan-
nel every second that he is in 
contact. At that speed, we could 
get our messages across quick-

ly and have the channel open for 
others to use while we are read-

ing and getting ready to re-

spond. 
Getting back to the electronic 

mail, I'm working in the direction 
of the 1200 baud standard at 
present. If it is really practical to 

step that up to 9600 baud, fine 
... that would be great. But we 

do want a system which will 
function over crummy phone 

lines and make it so a very high 
percentage of our calls are han-
dled without error. 
Now comes the crux of the 

idea. Studies of the words used 
for ordinary mail show that only 
200 English words constitute 
over 80% of the words used. If 
you think about that for a mo-
ment, you'll see that we could 
set up a simple dictionary of 250 

words and represent them by 
one byte of information. We 
could put this dictionary on a lit-
tle ROM chip and greatly speed 
up communications by having 
our computer look up the byte to 

represent each word ... trans-
mit that byte of information and 
then the process would be re-

versed on the receiving end. 
The next step is to set up a 

larger dictionary ... perhaps 
30,000 words ... which would 
be represented by two bytes. We 
could have specialty diction-
aries for certain interests and 
businesses for another thou-
sand words. Words not in the 
dictionaries would be sent one 
character at a time via the usual 
ASCII. 
The net gain of such a system 

would be to permit messages to 
be sent at an effective rate of 
about 6000 words per minute, 
even though the transmission 
speed is only 1200 baud. 
Once we have such a system 

working for electronic mail use 

with microcomputers, we could 
then use the same shorthand 
communications via amateur 
radio ... over the shortwave 
bands, via satellites, and even 
through repeaters. 

One interesting aspect of the 
system would be the ease with 
which it could be made confi-
dential for business communi-
cations uses. By changing the 
bits around ... a simple matter 
for a computer. ... the incoming 
messages would be almost im-
possible to decipher because 
the wrong words would be 
looked up in the dictionary 
ROMs. 

Oh, and one other possibility 
... once you have your dic-
tionary set up in a ROM, it would 

not be difficult to change these 

ROMs for translations into dif-
ferent languages. You could 
send English and have it come 
out in Arabic or Italian! You'd 

have to be careful of some slang 
phrases, which would translate 
oddly, but most of the messages 

would come through well 
enough. This would not hurt 

amateur communications at all 
... and would greatly increase 
interest in many foreign coun-

tries where our present depen-
dence upon English is a prob-

lem. 
If any amateurs are interested 

in getting started working with 
any parts of the ideas described 

here, you may be sure that 73 is 
interested in getting articles on 
the results of this work ... the 
circuits evolved, etc. 

MORE RADAR JAMMING 

There have been some rumors 
of actual communications use 
of the 10.5-GHz rigs designed as 

radar jammers but marketed as 
ham transceivers as a strata-

gem to avoid FCC censure. If 
anyone has had any success in 
legal use of these rigs, we'd like 
to get information on it. 
Dave W40XC sent me a copy 

of an article in Law & Order 
magazine (June, 1979) on a new 
system for generating radar 
jamming signals. In this one, a 
series of tiny antennas tuned to 

10.5 GHz are attached to the 
ignition wires of the car and 
thus radiate powerful broad-
band signals at that frequency. 
The article points out that this 
also tends to make the use of 
your car radio and CB (also ham 
rigs) impossible. It's an inter-
esting approach and probably 
within the law. I don't think there 
are any standards for maximum 
ignition noise radiation ... 
otherwise, my Datsun 280Z 
would have been removed from 
production. 

No one seems to have yet 
come up with a legal radar jam-
mer which is better than the one 
we published by Sterling Olberg 
W1SNN in the 1976 Holiday 
issue of 73 Magazine. You know, 
at the time the article came in I 
was so enthused by it that I con-
tacted a manufacturer and inter-
ested him in making the unit. I 
couldn't see why they couldn't 
sell tens or even hundreds of 
thousands of smoke detector/ 
nullifiers. Then I contacted 
Olberg and he said, no, he had 

another firm which was inter-
ested. I think it all died about 
then, so the world never 

benefited from the brilliant con-
cept and Olberg lost out on 
maybe a million or more in 
royalties. 

The idea was simple. The 
Olberg detector worked on the 

principle of using a tuned anten-
na horn, just like the kind 
smokey uses. This, being tuned 
to the frequency of the radar, 
reflects back a much stronger 
signal than the car. A second 

diode in the antenna, fed by an 

audio oscillator, modulates the 
reflected signal, returning it with 

the tone (and speed indication) 
of your choice. 

Despite a continuing flow of 
laws from states trying to regu-
late radio reception, the FCC 
has so far remained steadfast in 
protecting the right of any 

citizen to tune to any frequency 
he pleases. The restriction is 
that most radio signals may not 
be used for personal gain. This 

is contrary to the laws of states 

trying to restrict the use of scan-
ners which will receive police 
signals or outlaw the use of 
radar detectors. It is also a pain 
in the butt for the MDS and 
satellite television people, who 
would like to have the govern-
ment protect their transmis-
sions so they won't have to en-
code them. My hope is that they 
be as successful with the FCC 
as amateurs have been. 
The recent Florida attempt to 

outlaw radar detectors on the 
basis of saving gas is just 
another illustration of the blind-
ness and stupidity of many 

legislatures. Study after study 
has shown that the 55 mph 
speed limit has so little effect on 
saving gas that it is ridiculous. It 
has had no demonstrable effect 
on saving lives either. It has had 
a wonderful effect on raising 
money via speeding tickets, 
which I think is more to the heart 
of the matter. A one pound in-
crease in tire pressures would 
save far more gas than the 
speed limit. Replacing just 5% 
of the stoplights of the country 
with stop signs would save five 
times as much gas as the 
government even claims the 
speed limit has saved. And hav-
ing all stoplights change to 
blinking lights late at night 
would save about a half million 
gallons of gas a day! 

I see no sign that there is any 
seriousness about saving 

energy. The highways are still 
brightly lit all night and many 
government buildings leave 
their lights on all night. Sports 
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cars generally use less gas at 
higher speeds than at 55 mph, 
since they are designed and 
tuned for the higher speeds. 
In the meanwhile, the elec-

tronic warfare continues, with 
the public getting more and 
more fed up with the lying and 
harassment. The police are 
wondering why people think of 
them as the enemy instead of 
helpful friends. Now that they 
have made most of us into 
criminals, we are the enemy 
... unless you are one of those 
people who are holding up traf-
fic on the parkways by insisting 
on poking along at 55. 

27% IMPORTS 

The continuing debacle of 
Chrysler and the mounting loss-

es to foreign car sales has come 
as a surprise to Detroit. I am not 
sympathetic with the problem. 
To get into a situation like 

this, the car manufacturers have 
had to be deaf and blind to what 
has been going on. Obviously 
they don't read the car maga-
zines, whose editorials for the 
last twenty years have been ex-
horting Detroit to provide cars 
which are fun to drive and as 
economical as those from 

Europe. 
My first foreign car was a 

Porsche. I started driving with a 
'40 Ford and then stepped up to 
a '41 Ford. These lasted me until 

I got out of school and started to 
make some money, which 
brought about my first new car 
in 1954. I tried a Dodge and 
brought it back after one week-
end ... it drove like a truck com-
pared to my old Fords. I settled 
for a new Ford, but I was not a 
happy person. It was big and 
clumsy and nowhere near the 

fun to drive of the pre-war Fords. 
In 1957, a good friend of mine, 

Ken Grayson W2HDM, got in-
volved with an MG sports car 
and car rallies. I looked over the 
sports car field and decided on a 
Porsche Speedster for $3,300. 
Ken tried my Porsche and then 
quickly got rid of his MG and got 
a Speedster. This was like the 

old Ford, only infinitely better. It 
could go 120 mph and still be 
safer to steer and drive than 

most American cars at half that 
speed. The handling was in-
credible and so was the fun. 
In no time at all, I got involved 

in car rallies and began to build 
up a bunch of trophies, even 
placing well in some of the Na-
tionals. In 1958, I was made 
president of the Porsche club 

and made a club trip to the fac-
tory in Stuttgart, where I picked 
up a car for a friend in New York. 

After picking it up I drove it all 
over Europe, even getting some 
practice at racing with it on the 
Solitude race track in Stuttgart. 
Now that's an exciting sport, but 

far too expensive and time con-
suming for my life-style. 

In the New York area, there 
was no problem in going on from 
one to three rallies on a week-
end, interspersed with some of 
the three-day national rallies put 
on by the Sports Car Club of 
America. At first I went as a navi-
gator, working on a system 
which would simplify that chore. 
I worked it out and then taught it 
to a few people ... some to 
navigate for me while I did the 
driving and some just friends. I 
didn't want too many to know 
about it because it gave a tre-
mendous edge in winning. 
For those readers who have 

never been on a car rally, 
perhaps I should explain about 
them. Normally you are given 
your route instructions about 
one minute before you start on 
the drive. Short rallies run 
perhaps 100 miles and the long 
ones often 500 or more. You are 
supposed to always drive within 
the posted speed limits and to 
stay exactly on time according 
to your instructions, which in-
clude the average speeds you 
are to drive. The fun comes in 
when some of the instructions 
are a bit vague or you make a 
wrong turn and then have to play 
catch up. 

In 1959, I got enthused by the 
newly released Porsche Con-
vertible D and bought one for 
delivery at the factory. I saved 
enough on the purchase to pay 
for the trip to Europe, so it was a 
good deal. After driving the car 
for a year, I decided I didn't like it 
as well as the Speedster, so in 
19621 shipped the old Speedster 
back to the factory and had it 
refurbished. They put in the 
latest and hottest engine and 
made it just like new. ... which 

was exciting because they had 
stopped making that particular 
model and I liked it. I kept the car 
until 1972, when I sold it to a 
dealer. It was rusted out a bit in 
the floor, but otherwise I'd kept 
it like new. It had over 200,000 
miles on it, probably 50,000 of 
that on rallies. 
Since that time, I've had a 

number of VWs . . . two vans, 
both rolled over and demolished 
by 73 employees ... a couple 

of bugs whose engines were 
burned out by our employees, a 

Volvo, a Mercedes 300 sedan, 
some more VWs (hatchback 
models, both still running from 
'67 and '68), a Rover 2000TC, 
probably the finest driving 
sedan I've ever had, a Datsun 
240Z and now a 280Z, a Mazda 
RX-7, etc. A couple of years ago, 
I decided to get a van to use as a 
mobile office and made one of 
my poorer decisions ... a 
Dodge. Not only did the dealer 
cheat us, but Dodge also re-
fused to do anything about it, 
saying that their dealers were 

not their responsibility. The van 
didn't run much for the first year 
and a half. Finally, we found a 
Dodge dealer who could get the 
engine to run, but it still dies 

now and then, not encouraging 
any real confidence in the thing. 

Detroit saw sales of VWs and 
other foreign cars building up 
over the years and they laughed 
and ignored it. 
Recently, we needed a small 

sedan for the business. We 
looked over the market carefully 
and it came down to a Datsun, 

Toyota, VW, or Mazda. Nothing 
made in the US was even in the 
ball park. Oh, I'm quite familiar 
with American cars, since these 
are what I have to rent when I'm 
on trips to hamfests and con-
ventions. We got a VW Rabbit 
and it's been perfect. 

It isn't a question of the price 
of the cars as much as it is the 
handling. Detroit makes nothing 
like the RX-7 at any price. I've 
visited several American car 
plants and the difference in 
worker approach between these 
and the Porsche plant was vast. 
The Porsche workers put great 
pride into every car they worked 
on. There were no ill-fitting 
doors, no missed spots of paint, 
no glue on the upholstery. 
Everything had to be absolutely 
first class every inch of the way. 
Both used production lines for 
assembly, but in one case the 
workers had their hearts in their 
work and in the other they were 
there for the paycheck and little 
more ... getting by. 
The result was a Porsche 

which I used for 15 years and 
eventually sold for nearly what I 
paid for it new. ... and which 
was still running perfectly, even 
after 200,000 very tough miles. 
There wasn't a rattle. We'd be 
using that Rover today if a han-
dyman hadn't totaled it, racing it 
in our driveway while I was on a 
trip. 

Why is it that virtually all of 
the improvements in car design 
have to come from abroad? And 

why, once they are made, can't 
Detroit pay attention and at 

least get there second best... 
instead of last? I think it was the 
Maserati which inspired the Dat-
sun people to design the 240Z 
car and mass produce it. This, in 

turn, brought on the 260Z and 
280Z ... followed  by  the 
Porsche 924 look-alike and the 
Mazda RX-7. You see a lot of all 
these cars on the roads today, 
and still Detroit is making 
nothing comparable ... at any 
price. 
When was the last time there 

was anything innovative from 

Detroit? We are still seeing them 
trying to dump gas guzzlers by 
offering rebates when there is a 
serious need for really fuel-effi-
cient cars. I think they could 
develop a 100-mile-per-gallon 
car if they wanted to do it. I 
suspect that such a vehicle 
would be a combination gas/ 
electric car, with a constant 
speed engine generating the 
current. Once you stop asking 
an engine to provide power over 
a wide range of speeds, you 
greatly simplify its design. You 

also are able to get it to run on 
almost anything from kerosene 
to olive oil. The engine becomes 
simpler and less costly. 

By using a battery to store the 
energy from the engine, you 
have the power needed to start 
up the car or to accelerate. On 
braking, you use the motors 
which drive each of the wheels 
as generators and put the cur-
rent back into the battery in-
stead of wasting all of that work 
in heat through the brakes. Oh, 

you don't get very good zero-to-
sixty times with such a system, 
but you do get very dependable 
transportation and the fuel 
economy we've been seeking. 
Not that the car would be too 
draggy ... remember  that 
trolley cars have electric motors 
driving their wheels and they 
can throw you around pretty 
well when they start up, with all 
four motors in parallel across 
the battery ... shifting to a 
series condition for cruising. We 
have some small, lightweight, 
solid-state controllers these 
days which should be ideal for 
controlling such a system. 
Are we ready for a car which 

can run from gas, diesel fuel, 
alcohol, or any other common 
fuel... and get over 100 miles 
per gallon? I think it might sell. 

73 Magazine • August, 1980  157 



Awards 
from page 26 

13 North American countries; 
South American award-work 
12 South American countries; 
European award-work 12 Euro-
pean countries; Oceanic award 
-work 12 Oceanic countries; 
Asian award-work 12 Asian 
countries; African award - work 
12 African countries. 
5. To apply for any of the six 

continental awards, prepare a 
separate list of claimed con-
tacts for each continent, listing 

all callsigns in prefix order. In-
clude date and time in GMT, and 
the band and mode of operation. 

6. If you are submitting the 
sixth award application, please 
emphasize this fact to speed 
processing of your ultimate 
WTW award. 
7. Do not send OSL cards! 

Have your list(s) verified by two 
amateurs, a radio club secre-
tary, or a notary public. 
8. Each continental award 

has an award fee of $3.00 or 8 
IRCs. Send your application(s) 
and fee(s) to: Bill Gosney 
WB7BFK, 73 Awards Editor, 
2665 North Busby Road, Oak 
Harbor, Whidbey Island WA 
98277 USA. 

WTW DX LISTING 

Over the past year, reference 

has been made to the new VVTVV 
(Work the World) DX listing. In 
order to avoid the impossible 
task of having to decide what is 
and what is not a country for DX 
purposes, the awards editor and 
73 Magazine staff decided to ac-
cept the decisions of the many 

amateur radio societies of the 
world. In doing so, special care 
was taken to ensure that no 
single organization would dic-
tate the criteria used; instead, 
the accumulative opinion of all 
concerned societies would be 
recognized. 

It should be mentioned also 
that the callsign prefixes shown 
do not represent all prefixes as-

signed each country. Listed are 
only the more common prefixes 

heard on the band. Naturally, 
other authorized prefixes will be 
recognized as well. 

NORTH AMERICA 

C6 
CO 
FO 
FG, FS 
FM 
FO 

Bahamas 
Cuba 
Guadeloupe 
Saint Martin 
Martinique 
Clipperton Is. 

FP 
HH 
HI 
J3, VP2G 
KCAL KP1 
KG4 
KL7 
KP4 
KP4 
KS4, KP3, HKI 

KV, KP2 
OX. XP 
PJ6, 8 
VE 
VE1 
VE1 
VO 
VP2A 
VP2D 
VP2E 
VP2K 
VP2L 
VP2M 
VP2S 

VP2V 
VP5 
VP9 
W. K, N. A 
XE 
XF4 
ZF 
6Y 
4U 
8P 

SOUTH AMERICA 

CE 
CEIDA 
CEIX 
CE92 
CP 
CX 
FY 
HC 
HC8 
HE 
HK$ 
MKS 
HMI 

HP 
HR 
HMI 
KZ 
LU 
OA 
PJ 
PJ 
PT 
PTO 
PTO 

PZ 
TG 
T1 
119 
VP1 
VP8 
VMS, LU 
VP8, LU 
VP8. LU 
VP8. LU 
VP8W 
TN 
VS 
TV 
VV. 
ZP 
8R 
9Y 

EUROPE 

C3 
CT 
CT2 
DA.D1 
DM. DT 
EA 
EA6 
El 
EFJ111 

FC 

GO 
GI 
GJ. GC 
GM 
GM 
GM 
GU. GC 
GW 
HA 
Ha 
HBO 
HV 

IC 
IA 
IS 
IT 
JW 
JW 
J% 

St. Pierre & Miquelon 
Haiti 
Dominican Republic 
Grenada 8 Dependencies 
  Is. 

Guantanamo Bay 
Alaska 
Desecheo 
Puerto Rico 
Serrana Bank and Roncador 
Cay 
Virgin Islands 
Greenland 
Saba Is. 
Canada 
Sable Is. 
St. Paul Is. 

Newfoundland, Labrador 
Antigua. Barbuda 
Dominica 
Anguilla 
St. Kitts 
St. Lucia 
Montserrat 
St. Vincent 8 
Dependencies 
British Virgin Islands 
Turks and Caicos Islands 
Bermuda 
United States of America 
Mexico 
Rsivillagigedo Islands 
Grand Cayman Islands 
Jamaica 
HO, United Nations 
Barbados 

Chile 
Easter Is. 
San Felix 
Juan Fernandez 
Bolivia 
Uruguay 
French Guiana 
Ecuador 
Galapagos is. 
Colombia 
Baia Nuevo 
Malpelo Is. 
San Andres & 
Providencia 
Panama 
Honduras 
Swan Is. 
Canal Zone 
Argentina 
Peru 
Bonaire 
Netherlands Antilles 
Brazil 
Fernando de Noronha 
St, Peter 8 St. Paul 
Trinidade  Martim Vaz Is. 
Surinam 
Guatemala 
Costa Rica 
Cocos Is. 
Belize 
Falkland Is, 
South Georgia Is. 
South Orkney Is. 
South Sandwich Is. 
South Shetland Is. 
South Grahamland 
Nicaragua 
Salvador 
Venezuela 
Ayes Is. 
Paraguay 
Guyana 
Trinidad and Tobago 

Andorra 
Portugal 
Azores 
Federal Republic of Germany 
German Democratic Republic 
Spain 
Balearic Islands 
Republic of Ireland 
Aran Is. 
France 
Corsica 
England 
Isle of Man 
Northern Ireland 
Jersey 
Scotland 
Orkney Islands 
Shetland Islands 
Guernsey 
Wales 
Hungary 
Switzerland 
Liechtenstein 
Vatican 
Italy 
Ischia 
Tuscan Archipelago 
Sardinia 
Sicily 
Bear Is. 
Svalbard Is. 
Jan Mayen 

LA  Norway 
LX  Luxembourg 
LZ  Bulgaria 
MI  San Marino 
OE  Austria 
OH  Finland 
OHS  Aland Is. 
OJe  Markel Reef 
OK  Czechoslovakia 
ON  Belgium 
OY  Faeroe Islands 
02  Denmark 
PA  Netherlands 
SM  Sweden 
SP  Poland 
SV  Greece 
SV  Crete 
SV  Dodecanese 
SV  Mount Athos 
TF  Iceland 
UA, UK1. 3. 4. 6  European RSFSR 
UA1. UKI  Franz Josef Land 
UA2, UK2F  Kaliningradsk 
1113, UK. UT. UY5  Ukraine 
UC2, UK2  White RSFSR 
UO5, UK50  Moldavia 
UP2. UK2B, P  Lithuania 
UO2, UK2G. 0  Latvia 
UR2, UK2R. T  Estonia 
TO  Romania 
YU  Yugoslavia 
ZA  Albania 
28  Gibraltar 
3A  Monaco 
4U  ITU. Geneva 
9A  1See MI) 

ASIA 

A4X 
AS 
A6X 
A7X 
A9X 
AP 
BV 
BY 
CR9 
EP 
HL, HM 
HL. HM 
HS 
HZ, 7Z 
JA-JR 
JR6, KA6 
JD. KAI 
Jr 
JY 
KA 
OD 
S2 
TA 
UA. UK, UV. 
UW9.0 
UD6. UK6C. D, K Azerbaidzhan 
UF6. UK6F. 0,  Georgia 
0, V 
UG6. UK6G 
UH8. UK8H 
U18, UK8I 
UJ8, UK8J. R 
UL7. UK7 
UM8. UK8M. N 
VS6 
VS9K 
VU 
VU? 
VU7 
XU 
XV 
XW 
X2 
VA 
VI 
YE 
IS 
4S 
4W 
4%. 42 
584. ZC 
70 
824 

9H 
9H4 
9K 
9M2 
9M6 
9M8 
9N 
9V 

OCEANIA 

A3 
CR8 
C2 
DU 
FE 
FO 
FW 
H4, VR4 
J13, KAI 
JO. 7J1 
KB. KM 

KC6 
KC6 
KG6. KH2 
KG6R 
KG6S 
KG6T 
KH6 
KH7 
KJ. KH3 
KM. KH4 
KP6, KH5K 
KP6. KH5 

Oman Is. 
Bhutan 
United Arab Emirates 
Oatar 
Bahrain 
Pakistan 
Taiwan 
China 
Macao 
Iran 
North Korea 
South Korea 
Thailand 
Saudi Arabia 
Japan 
Okinawa (Ryukyu Is.) 
Ogasawara 
Mongolia 
Jordan 
US Military in Japan 
Lebanon 
Bangladesh 
Turkey 
Asiatic RSFSR 

Armenia 
Turkoman 
Uzbek 
Tadzhik 
Kazakh 
Kirghiz 
Hong Kong 
Kamaran Is 
India 
Andaman IA Nicobar 
Laccadives 
Khmer Republic 
Vietnam 
Laos People's Dem. Rep. 
Burma 
Afghanistan 
Iraq 
Syria 
Spratly 
Sri Lanka 
Yemen 
Israel 
Cyprus 
People's Dem. Rep. of Yemen 
Neutral Zone 
Saudi Arabia/Iraq 
Malta 
Gozo & Comino 
Kuwait 
West Malaysia 
North Borneo 
Sarawak 
Nepal 
Singapore 
Abu Ail, Jabal Altair 

Tonga Republic 
Portuguese Timor 
Republic of Nauru 
Philippines 
New Caledonia 
French Polynesia 
Wallis S Fortuna Islands 
Solomon Islands 
Minami Torishima 
Okino Torishima 
Baker, Howland, American 
Phoenix 
Eastern Carolinas 
Western Carolinas 
Guam Island 
Rota 
Saipan 
Tinian 
Hawaiian Islands 
Kure Island 
Johnston Island 
Midway Island 
Kingman Reef 
Palmyra 

KS6. KH8 
KW, KH9 
KX 
P2 
12. VR8 
VK 
VK 
VK9 
VK9 
VK9 
VK9 
VK9 
UK' 
VRI 
VRI 
VRI 
VR3 
I/116 
VR? 

VR8 
VS5 
YB. YC, VD 
TB, VC. VD 
TB, YC, VD 
Y8. VC. VD 
Y8, VC. VD 
YJ 
ZK1 
ZK1 
2K2 
ZL 
ZL 
a 
ZL 
ZM7 
302 
5W 

AFRICA 

A2 
C5 
C9 
CN 
CN2 
CR3 
CT3 
02. 3 
04 
06 
EA8 
EA9 
EA9 
EA9 
EL 
ET2 
ET3 
FB8W 
F88% 
F882 
FH 
FR 
FR 
FR 
FR 
H5 
IG 
IH 
J2. FL8 
S7 
S8 
S9 
ST 
STIII 
SU 
TJ 
VI 
TN 
TR 
TT 
TX 
TV 
T2 
VK9 
VO9 
VO9 
VO9 
VO9 
XT 
207 
208 
209 

ZE 
2S1, 2, 4. 6 
2S2 
ZS2 
253 

386. 7 
388 
389 
3C 
306 
3V 
3X 
3Y 
5A 
5H 
5N 
5R 
5T 
5U 
5V 
5X 
5Z 
60 
6W 
7P 
70 
7% 
80. VS9 
9G 
9J 
91 
90 
9U 
9X 

American Samoa 
Wake Island 
Marshall Islands 
Papua, New Guinea 
Tuvalu Island 
Australia 
Lord Howe Island 
Willis Island 
Christmas Island 
Keeling. Cocos Island 
Mellish Reef 
Norfolk Island 
Macquarie Island 
British Phoenix Islands 
Gilbert Island 
Ocean Island 
Christmas Island 
Pitcairn Island 
Line Island, South 
and Central 
(See T2) 
Brunei 
Borneo 
Celebes 
Java 
Sumatra 
West Irian 
New Hebrides 
North Cook Island 
South Cook Island 
Niue Island 
New Zealand 
Auckland 8 Campbell 
Chatham Island 
Kermadec 
Tokelaus 
Fiji Islands 
Western Samoa 

Botswana 
Gambia 
Mozambique 
Morocco 
Tangier 
Guinea Bissau 
Madeira Is. 
Angola 
Republic of Cape Verde 
Comoros 
Canary Islands 
Ceuta and Melilla 
Ifni 
Rio de Oro 
Liberia 
Eritrea 
Ethiopia 
Crozet 
Kerguelen Is. 
Amsterdam 8 SI, Paul 
Mayotte 
Glorioso Island 
Juan de Nova. Europa 
Reunion 
Tromelin 
Bophuthatswana 
Lampedusa Island 
Pantelleria Island 
Ojibouti 
Seychelles 
Transkei 
Sao Tome and Principe 
Sudan 
South Sudan 
Egypt 
Cameroon 
Central African Empire 
Congo 
Gabon 
Chad 
Ivory Coast 
Benin 
Mali 
Heard Island 
Aldabra Island 
Chagos (Diego Garcia) 
Desroches 
Farquhar 
Upper Volta 
St. Helena 
Ascension Island 
Gough Island and 
Tristan da Cunha 
Rhodesia 
South Africa 
Prince Edward Island 
Marion Island 
Southwest Alrica 
(Namibia) 

Agalega 8 St. Brandon 
Mauritius 
Rodriguez Island 
Equatorial Guinea 
Swaziland 
Tunisia 
Republic of Guinea 
Bouvet Island 
Libya 
Tanzania 
Nigeria 
Malagasy Republic 
Mauritania 
Niger 
Togo 
Uganda 
Kenya 
Somali 
Senegal 
Lesotho 
Malawi 
Algeria 
Maldive Islands 
Ghana 
Zambia 
Sierra Leone 
Republic of Zaire 
Burundi 
Rwanda 
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from page 22 

socialism, but I can't believe 
that the average Canadian is 

any better or worse than the 
average American. After all, the 
US has already gone a long way 
down the road to socialism, 
without calling it by that name. 

Since most of Mexico wants to 
be American, we can just open 
the gates wide and let the major-
ity come up here; then we can 
send them back south to annex 

the territory they left. No sweat. 
By the way, are you really sure 

that the NATO countries are "on 
our side"? Lots of luck.! 
The subject of the draft vs. an 

all-employee military establish-
ment is almost too much for me 
to tackle this late in the after-
noon. That gets all involved in 
the aims and will of the Ameri-

can people. I see two possible 
options you may have not con-
sidered: (1) make the DOD en-
tirely a contractor operation, 
and (2) just disband the whole 
thing and devote those re-
sources to other things. How 
about a guaranteed annual 
wage for everyone, working or 
not? Free medical and dental 
care for all? Free lunch??? 
Several years ago, I conclud-

ed that the American Empire 
had reached its peak sometime 
in the late forties or early fifties 
and had entered the Decline and 
Fall period. Given this premise, 
what the hell difference does it 
make whether we have a draft-
based citizens' military or an all-
employee military or none at all? 
(I discarded the contract opera-
tion due to the huge require-
ment for purchasing and con-
tracting officers to negotiate 
and administer the thing.) 
What does all of this have to 

do with amateur radio? Not 
much. It's an interesting hobby 
in many ways, but I get the im-
pression that you believe that 
most of the ills of man can be 
overcome by spreading it 
throughout the world. Sorry, 
can't go along with you on that. 
Hams are just a microcosm of 
the population at large, unfor-
tunately. So keep up the good 

magazines and don't forget the 
words of the famous philoso-
pher who said "You'll never go 
broke by underestimating the in-
telligence of the American peo-
ple!" 

Iry Hamlin WD4CKA 

Sevierville TN 

Well, thanks somewhat, Irv, for a 
good deal of heat but little light 
on a wide variety of matters. 
Having been a member of the 
League for some 42 years, I am 
not about to tar myself as a 
member with my own brush. But 

then the problems with the 
ARRL have very little to do with 
any of the membership, nor are 
they such that the members can 
do much about them. That still 
is no reason to sweep these 
problems under the table and try 
to pretend that they don't exist, 
which seems to be your mood. 

Amateur radio is no world pana-
cea, nor has anyone ever sug-
gested such a thing ... but it 
can be of tremendous value to 
the lesser developed countries 
to help them improve their com-
munications capabilities at low 
cost.— Wayne. 

PROGRESS 

I would like to comment on 
Wayne's remarks in the April, 
1980, issue of 73 on how the 
"new ASCII rules are asinine." 
First, the good news. I agree 
that we should be allowed to 
transmit data with any digital 
code (perhaps filing a sample 
copy with the FCC) as long as 

we properly identify in Morse or 
by some other standard means. 
I haven't seen the complete FCC 
ASCII ruling yet, so I don't know 
if they are going to allow that 

much latitude or not. (That's it 
for the good news.) 
The preliminary information 

on the new FCC ASCII rules that 
I read in QST for March looked 
very reasonable, in my opinion, 
regarding the ASCII data rates 
to be authorized in the various 
bands. I disagree very strongly 
that W2NSD should be allowed 
to run 9600 baud or greater in 

any band he desires. The last 
thing I want to hear on 20 meters 
is splatter from W2NSD on top 
of all the other ORM and ORN. I 
think the future holds more and 
more stations desiring to use 
the limited frequencies that are 
available, and under those cir-
cumstances, allowing unlimited 
bandwidths is not very responsi-

ble. If he'd like to run over 9600 
baud below 420 MHz where it 
will be legal, wouldn't he also 

like to run about 25 kW also? 
That ought to help get him 
through all that ORM better. 

In his remarks he asserted 
that by allowing the very wide 
bandwidths one would be "trad-
ing off bandwidth for time." I 
think that is humorous. Do the 
SSB stations occupying the 75m 
phone band accomplish their 
communications and then go 
off the air in one-tenth the time 
an 80m CW station spends 

transmitting? I think not. With 
the possible exception of well 
organized and run traffic nets, I 
seriously doubt that increasing 
the "data rate" of the medium 
will reduce the time spent on oc-
cupying spectrum space. We 
would just find it practical to 
send 16 k-byte high resolution 
TV images instead of SSTV. 
We'll still spend all Saturday 
morning on the air to one station 
or another. Now, one might want 
to argue that these new ex-
changes are desirable — but that 
is different from trying to con-
vince someone that the trans-
mitters will spend any less time 
on the air. 
I think "progress" is in a direc-

tion where we learn to make bet-
ter use of our limited spectrum 
space. By "better," I mean high-
er speed and more highly reli-
able communications between 
stations, per unit of occupied 
bandwidth and per unit of radi-

ated power. I don't think W2NSD 
at 19.6 kilobits per second and 
10 kW all over the 20-meter band 
is progress. 

Jerome T. Dijak W9JD/DA1FE 
APO New York 

Jerome, readers advise me that, 
using compression and expan-
sion techniques, it is practical to 
send ASCII at 9600 baud over 
the telephone lines. The band-
width involved is less than we 
have available for the normal 
ham voice channels. So much 
for your straw man splatter from 
W2NSD on 20m . . . baloney. 
And just because we "have al-
ways" communicated in real 

time doesn't mean that there is 
no other way. The fact is that 
ham RTTY operators often allow 
considerable lapses between 
transmissions so they can read 
the copy and think about it be-
fore replying. If we are able to 
communicate via a narrowband 
channel at a rate of 5,000 or 
more words per minute, I sus-
pect that most of the time the 
channels will be quiet and that 
several contacts will be practi-
cal on single channels. But if we 
are able to send information at 
even higher rates, the amount of 
time we need for transmission 
will again go down and the effi-
ciency of use of a given band-
width . . . no matter what it 
is ... will be satisfied. We will 
find ourselves limited, as we are 
now, by the rate at which we are 
able to assimilate information 
and respond to it, not so much 
by the slowness of the medium 
of transfer.— Wayne. 

MEETING CHALLENGES 

Your May, 1980, editorial pro-
vided a very interesting look into 
some of the possibilities of the 
future. I would like to add some 
comments and observations of 
my own. 
One of the most interesting 

challenges facing us will be effi-

cient use of spectrum to cope 
with the growth we hope and 
need to experience in the com-
ing years. You mentioned time 
saving new modes of communi-
cation. Let us hope we can ac-
quire the cooperation we need 
from the FCC to freely develop 
new modes of communication. 
In addition to spectrum efficien-
cy, we desperately need the 
shot in the arm that our image 
will receive from our contribu-
tions to the state of the art. 
These new modes could give a 
real boost to traffic handling 
and other public service duties 
involving information exchange. 
However, we must not lose 

sight of the importance of that 
idle personal contact which is 
best achieved on good old SSB 
and CW. With the combination 
of CW's inherent narrow band-
width and some of the excellent 

audio techniques for separating 
the signals, few modes would be 
more spectrum efficient. But 
more importantly, CW and SSB 
remain excellent ways for the 
ham on a tight budget to be an 
active member of the ham com-
munity. 

About those new bands-
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don't be too quick to write them 
off. Too many of us pick a 

favorite band and just sit there. 
After a few years, our band-

switch is hopelessly frozen on, 
say, 14 MHz, and the vfo won't 
turn above or below a range of a 
couple hundred kilohertz. We 
have an excellent opportunity to 
improve our communications 
capability by making better use 
of HF propagation characteris-
tics. Too many newcomers 
aren't aware of the basic prin-

ciples involved in efficient HF 
frequency selection. Maybe, as 
some of the new bands open up 
in the coming years, we can 
have some articles on this 
aspect of operating and oil up 
the old bandswitch. The in-
creased circulation will give the 
vitality of youth our hobby 
needs in order to grow. 
And about those small coun-

tries—the sooner we get ham ra-
dio started there, the better. We 
mustn't wait until just before the 
next WARC. In these times of in-
ternational turmoil, the interna-
tional goodwill of amateur radio 

is more important than ever, but 
it can't work where there are no 
hams. In addition, these coun-
tries will benefit from the 
technology—technology which 

could help them peaceably take 
their place in our modern world. 
Isn't that what we all want? 

We face a serious challenge 
—grow or die. We need growth 
in numbers, technology, activi-
ties, and public service. Each of 
us can make contributions, even 
if it's only in the perfection of 
our on-the-air habits and at-

titudes. One of the greatest 
strengths of amateur radio is 
that meeting such challenges is 
not drudgery, but part of the fun. 

Jim Glover WB5UDE 

Ruston LA 

RATIONAL 

I have been wanting to write 
to you concerning the March is-

sue of 73 Magazine. I really en-
joyed the two articles by I. M. 
Gottlieb! 
In the article "Ham Shack Nu-

merology," those "irrational" 

constants become so "rational" 
when W6HDM dealt with them! 
Wonder what he could do with 
logarithms! 

Also, I hope he'll treat us to 
another phase-velocity esca-

pade with Madame Z! 

H. M. S. Richards, Jr. WD6BDZ 
Glendale CA 

PROSPECTS 

Wayne has come a long way 
since I met him here in Phoenix 
nearly 20 years ago. 

Having lost all my hearing in 
one ear and 80% in the other, 
communicating with the public 
has been a problem. Mine is 
"nerve deafness," in which all 
words are garbled. 

Enter Joe Grahn W7AH, who 
some 25 years ago introduced 
me to amateur radio. Since the 
CW signals are mechanical, 
with the volume turned up I was 

able to communicate with over 
6000 hams. 

Then in 1960 Joe told me 
about RTTY, and I now have no 
need for a hearing aid or inter-

preter to "see-talk" with other 
hams. 
I have been spending a lot of 

time in gathering information on 

hearing and speech impairment. 
With this thought in mind, I want 
to start a non-profit association 
for hearing- and speech-im-
paired amateur radio operators. 

If amateurs or individuals who 
have this problem would send 
me their names and addresses, 
along with suggestions as to 
what is needed to get started, I 
would appreciate it. 27 million 

people in the United States have 
a hearing or speech impairment 
and 7.2% of the population is 

totally deaf. Those are a lot of 
prospects for ham radio to look 
into. 

Ed Truxal W6TU0/7 
3925 E. Nisbet Rd. 
Phoenix AZ 85032 

THE WATCH 

The other Saturday morning I 

was working a little nice DX, and 
I was blown into my wastebask-
et by the dreaded woodpecker. I 
swore revenge. Recent articles 
about over-the-horizon HF ra-

dars suggested that a string of 
dits, timed to be roughly the 
same rep rate as the bugger's 
pulses, might give him ORM. I 
had a vision of hum-bars danc-

ing in Ivan's scope as I adjusted 
the keyer and let fly. 
Wonder of wonders! He was 

gone! As I tuned around, I found 
I was wrong. He had only moved 

up 100 kHz. Was I the reason he 
moved or was I kidding myself? I 
listened to see if he would move 
again. I noticed that he operates 
on two frequencies with a string 
of pulses on one, and then an-

other string on a different fre-
quency separated by about 25 
kHz. (Perhaps to resolve incon-
sistencies in the first scan by us-

ing a slightly different wave-
length, and comparing the two 
scans in a micro and keeping 
the common elements.) 
I satisfied myself that he was 

on this new frequency to stay— 
and then I zapped him. He 

moved. I found him again. I just 
listened for a while. He stayed 

put. I zapped him. He moved! 
I chased the bastard up and 

down 15 meters for about 20 
minutes. As long as I left him 
alone, he stayed put. As soon as 
I sent him a 5- to 10-second 

string of dits, he moved. Every 
time! 

I was using the 400-Hz filter in 

the AM mode on my Drake twins 
to locate the center of his signal, 
and had the transmitter slaved 
to the receiver vfo. That means I 

was within his passband and on 
top of him immediately every 
time he moved. Then he went 
QRT. 
I would like to call for OPERA-

TION 'PECKERWATCH to begin 
immediately. Anyone can play. 
Mission: Find 'em ... chase 'em 
... zap 'em. 
There's not much we can do 

about SW broadcasters invad-
ing our bands, but it looks like 
he have the power to make Mos-

cow change the channel on the 
HF radar. Score one for the little 
guy! 

Name and address 
withheld by request 

THE MS EXPEDITION 

In celebration of its 50th anni-
versary, campers and staff 
members of Camp Hy-Lake, a 

summer camp for boys and girls 
in Quebeck, Tennessee, are 
planning a canoe trip down the 
Mississippi River. Hailed to be 
the first such event attempted 
by a summer camp, the 
1039-mile trip will see two 
26-foot, 25-year-old war canoes 

en route from St. Louis, Missou-

ri, to New Orleans, Louisiana. 
This ambitious event, named 

simply "The Mississippi Expedi-
tion," will begin on August 11 
and end on August 29. The ca-
noeists will spend a total of 19 
days on the Mississippi, averag-

ing 54.7 miles per day at a speed 
of about 8 miles per hour, pad-
dling some seven hours per day. 
As part of our extensive safe-

ty plan designed for the expedi-

tion, we have chosen to utilize 

not only the normal Marine Ra-
dio Service, but also the Ama-

teur Radio Service. By having 
these services available to us on 
the river, we will maintain a con-
sistent source of communica-
tions with families and other 
parties at destination sites. 
In order for this plan to be suc-

cessful, we need assistance in 
procuring necessary equip-
ment, supplies, and the atten-

tion of radio operators along the 
proposed course. We need to 
alert ham radio operators who 
may be willing to serve as con-

tacts at pre-scheduled times 
and locations during the expedi-
tion. 

Please contact me if you can 
help us in our venture. Your as-
sistance will be most appreciat-

ed and we will make every effort 
to gain exposure for your par-
ticipation. Thank you for your 
cooperation. 

Ward C. Akers 
Director, Camp Hy-Lake 

Ouebeck TN 38579 

SPOTS 

When I looked at the sun on 
May 22nd with my six-inch tele-
scope, I found it to be loaded 
with spots ... this increase 
after dropping off for the past 
three months. What happened 
to the 84- and double-84-year 
/ow sunspot cycles that 11 of 
the 15 cycle-21 forecasters were 
depending on ... including my-
self? 
I mentioned this recently to a 

cycle expert and he said, "Don't 
sell the 84-year cycle short; the 
1980s are young yet." 

For my part, I would not care 
to attempt to predict another 
sunspot cycle because the sun 
is too whimsical. I'll stick to pre-
dicting conditions and frequen-
cies, my specialties. 

John Nelson 
Whiting NJ 

HATS OFF 

I have just finished reading 
the June, 1980, issue of 73 and 
would like to comment on a cou-
ple items. With regard to the 
"Leaky Lines" column concern-
ing S-meters, hats off to Dave 
for a great piece. Maybe if more 
people read it we all can get 
some good reports (honest re-
ports). Next, I have been reading 
your magazine steadily for 3 
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years and off and on for 15 
years. 1 have really enjoyed the 
articles and projects and look 
forward to many, many more. 
Thank you. My current subscrip-
tion expires in '81 and I do plan 
on renewing. 

Thomas C. Huber WDOBFO 
Omaha NE 

OLD OSLS 

First, let me say thanks to 73 
for printing my letter in the De-
cember, 1979, issue, listing 
some old QSLs I have. I pur-
chased them from a stamp and 
coin dealer who'd bought them 
at an estate sale. If any of the 
following are still active, they 
can send their names and QTHs 
and I'll send the card. None of 
the following was in my Decem-
ber letter. 
NU1 WV — '28 
W2JC — '30 
U2RD — '27 
W3AWU — '30 

3BPP — '25 
3DD—'26 
3TR —'24 
4AV —'27, "J.M.(40N)OPR." 
4JR —'25 
5ADE —'25 
5AJJ —'24 
5FT — '24 
510—'22, "1 kW Spark" 
W6AFV —'31 
7AKU —'28 
W8AUV —'29 
U8BGW —'26 
8BWK — '24 
W8GGX — '32 
9AIG —'21, "1 kW Rotary Gap" 
9BDR —'22, "3/4 kW 'Rotorery' 

Gap" 
W9BNR —'31, "The Sleepless 
Wonder" 

9EJY — '25 
9PN —'22 
W9VVM —'37, "Davenport's 
First es Only Blind Opr." 

G8IP — '49 
KH6AJP—'51 

Also, I'd like to locate a 
source for copies of reproduc-

tions of "ARRL List of Stations 
— First Edition, 1914" that were 
made around 1964. I believe 
copies of volumes 2 and 3 were 
also printed at the same time. 

Gary Payne WD6BJK 
1347 E. Dakota 

Fresno CA 93704 

DIRTY LAUNDRY? 

I would just like to con-
gratulate you, the editors of 73, 
on a superb May issue. This par-
ticular copy now sits in an hon-
ored place next to my dirty laun-

dry. 
If only I had had this issue last 

summer when I set up my shack, 
I could have saved the 80 bucks I 
spent on a trap vertical. The next 
time I need an antenna, I'll 

check 73. 
May's issue also gave me a 

chance to agree with Wayne 
Green—there's a first time for 
everything. We should refurbish 
the CIA with, perhaps, Mr. 

Green, a closet mercenary, at its 
helm. 

Dave Mihelcic KA9EKW 
Belleville IL 

BACK ISSUES 

I recently offered 115 lbs. of 
back issues of 73 to the first 
club or individual to get a mes-
sage to me. 
The first contact was from 

Minot ND. To date, I have re-
ceived 76 letters and over 55 
phone calls regarding the back 
issues. Six included SASEs for 
information regarding the is-
sues. One guy named Jack 
failed to include his call or 
return address and the post of-
fice failed to cancel his letter, so 
I don't know where it came from! 
I was surprised at the re-

sponse and am sorry that I 
couldn't send issues to all who 
contacted me. 

David D. Blackmer WA6UNK 
Nipomo CA 

New Products 
from page 31 

The unit's power supply and 
speaker are included in this 
cabinet, and a massive heat sink 
spans the full length of the rig's 
rear panel. A number of RCA-
type phone jacks below the heat 
sink provide input/output con-
nections for external items such 
as speaker, phone patch, linear 
amplifier control, transverters, 
etc., while an SO-239 connector 

is used for external antenna 
connection. The KWM-380's 
front panel is uncluttered and 
functional; there's "finger room" 
between the knobs, and the 
main tuning knob measures a 
surprising 21/4 inches in diame-
ter. There are 5 positions of 
selectivity in the KWM-380, with 
optional filters providing selec-
tivity to 140 Hz as desired. 

A microprocessor-controlled 
frequency synthesizer is used 
for all frequency determina-
tions. A set of front-panel push-

buttons thus selects tuning rates 
of 9 MHz, 170 kHz, 18.7 kHz, or 
1500 Hz per dial revolution. It's 
quite an experience to use the 
1500-Hz rate and turn the main 
tuning dial a full half turn 
without losing a specific sta-
tion! The two completely in-
dependent frequency registers 

in the KWM-380 provide exten-
sive flexibility for the serious 
amateur. One register (vfo), for 
example, can be used for opera-
tion on the SSB portion of 15 
meters, while the other register 
(vfo) can be used for operation 
on the CW portion of 20 meters. 
Switching the front-panel vfo 
selector then permits full oper-
ating capabilities on each of 
these bands as desired. If it's 
desired to bring both vfo's onto 
the same band and frequency, 
one merely presses the "sync" 
button while the desired fre-

quency is displayed. 

The KWM-380's bandpass 
tuning is quite effective in both 
rejecting adjacent channel inter-
ference and in tailoring audio 

response according to received 
signals. A pleasant side benefit 
of this tuning is the control's 
wide range and noncritical ad-
justment. The combination of 
bandpass tuning and five i-f 
bandwidths is extremely effec-
tive in combatting high interfer-
ence levels experienced on the 
high frequency amateur bands. 

Inside, the KWM-380 reflects 
quality construction and ad-
vanced design which should 
maintain its status for many 

years. PC boards are connected 

by lengths of ribbon cable to 
permit in-circuit checks without 

the use of extender boards. 
Board  placement  in  the 
KWM-380 resembles micropro-
cessor layouts, with ample room 
to permit airflow for internal 
cooling. A massive transformer 
and 5-inch speaker are mounted 
in the transceiver's right inside 

area. 

The KWM-380 is one of the 
most pleasing and enjoyable 
rigs I've used on the air. Its 
instant-on capabilities, coupled 
with its two independent vfo's, 
permit maximum use of avail-
able "on-the-air" time. In a thirty-
minute period, for example, I 

worked DX on 20 CW, checked 
into the Saturday SSTV nets on 
20 and 10 SSB, chased some DX 
on 15 meters, and checked the 
WWV propagation bulletins at 
18 minutes after the hour. 

The i-f filters definitely reflect 
Collins influence, as their skirts 
are quite sharp. Half-clear SSB 
signals can be copied smoothly 

with the 8-kHz bandpass —and 
the quality is extremely good. 
When the usual 2.2-kHz band-
pass is used, it's possible to 
hear voice characteristics and 

microphone response which 
other rigs miss. The 1700-Hz 
filter provides a fine "DXer's 
edge" for pulling weak signals 
from the mud, and it substantial-
ly decreases atmospheric 

noises. The KWM-380, with its 

optional filters, is a particularly 
outstanding 160-meter DX rig. 
Obviously, the narrow CW filters 
and continuous bandpass tun-
ing provide superb CW DXing 
capabilities. 

Frequency stability of the 
KWM-380 is another direct re-
flection of Collins influence. 
During several checks, the unit 
didn't drift over ten cycles dur-
ing the first three hours after a 
cold turn-on. What else could 
one ask! 

Power output of the KWM-380 
measures between 105 and 110 
Watts on all bands, and it drives 
my L4B amplifier to exactly the 
same output as my Yaesu FT-

901DM. 

The main tuning assembly is 
somewhat "light" compared to 
other Collins systems. The lack 
of flywheel action and a 
counterbalanced tuning knob 
reflect, in my opinion, the 
Rockwell influence on this 
classic product. All aspects 
considered, the KWM-380 is an 
outstanding unit which reflects 

its heritage and stands worthy 
of its name. It should be with us 
for a number of years, thus pro-
tecting its owners' initial invest-
ment in the true Collins manner. 
While the rig may lack some of 
the presently popular "bells and 
whistles" included in import 
gear, its contemporary nature 
can be appreciated by amateurs 
desiring long-range consistency 
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and quality. I compare the 
KWM-380 in this respect to a 
contemporary suit versus "mod" 
or "fad" clothes, the former 
maintaining its style and appeal 
long after the latter has 
"bloomed" and disappeared. 
Thanks to Ack Electronics in 

Birmingham for lending me the 
rig for review. For further infor-
mation, contact Collins Tele-

communications Products Divi-
sion, Rockwell International, 
Cedar Rapids IA 52406. Reader 
Service number 483. 

Dave Ingram K4TWJ 
Birmingham AL 

KENWOOD R-1000 GENERAL 
COVERAGE RECEIVER 

With the profusion of new 
general coverage receivers now 
coming on the market, the selec-
tion may become bewildering to 
the prospective buyer. But one 
cost-effective receiver stands 
out above the crowd: the Ken-
wood R-1000. 
Compactly packaged (12 3/4" 

x 41/2" x 8,/2"), the handsome 
styling of the R-1000 is in keep-
ing with the entire Kenwood 
communications line. The 
ruggedly-built receiver has a car-
rying handle which doubles as a 
tilt bracket. Plastic feet are also 
provided for flat tabletop opera-
tion. The well-built receiver 

weighs 12 pounds, and may be 
operated from 100-240 V ac 
mains, 50/60 Hz. An optional 12 
V dc power cable is available as 
the DCK-1 for about $6. 
The R-1000 tunes continuous-

ly from 200 kHz (and below) to 30 

MHz, with AM or switch-select-
able sideband modes. 
Frequency readout is an-

nounced by a brilliant fluores-
cent display accurate to 1 kHz (3 
decimal places). Additionally, a 
backlighted fiducial dial pro-
vides secondary frequency indi-
cation. Bandswitching is done 
in one-megahertz increments; 
because tuning is self-tracking, 
no additional preselector peak-
ing is required! 

Both thermal and mechanical 
stability are excellent. In our 
particular sample, there was no 
noticeable drift at turn-on; this 
feature alone makes the re-
ceiver an outstanding value for 
single-sideband reception. The 
printed specifications allow the 
receiver 300 Hz per half hour 
drift after initial warm-up. Tun-
ing "feel" is velvety-smooth; a 
finger hole on the main tuning 
knob permits rapid frequency 
selection. Selectivity is 2.7 kHz 
— 6dB, and 5 kHz @ — 60dB 

on SSB/CW; an internal jumper 
allows AM selectivity of either 
6/12 kHz or 2.7/6 kHz. An inex-
pensive conversion kit is avail-
able from Kenwood dealers to 
update the improved selectivity 
on older models. Agc release 
time is much improved over ear-
ly models. 
The digital display doubles as 

a 12-hour clock; AM/PM is also 
shown. An integral timer per-
mits remote activation of a tape 
recorder, or simply provides for 
the receiver to be used as an ex-
pensive alarm clock! 
To reduce strong-signal over-

load, a step attenuator switch is 

Ken wood's R-1000 general coverage receiver. 

provided with increments of 0, 
20, 40, and 60 dB. This feature is 
very useful for reduction of inter-
mod products which may occur 
under certain strong-signal con-
ditions. 
A concentric tone control 

mounted on the volume control 
shaft  provides  moderate 
"treble" reduction. A built-in 
speaker affords excellent audio 
quality without introducing 
vibration instability to the 
receiver's performance. 
The noise blanker in the 

R-1000 deserves special com-
ment. It is not merely another 
audio noise limiter. It is a com-

plex pulse-noise eliminator ca-
pable of totally removing sharp 
electrical interference without 
degrading signal intelligibility in 
the slightest. 

The rear apron allows a 
choice of antennas from coaxi-
al-cable-fed (S0-239 connector 
provided) to random wire 
(spring-loaded terminals also 
provided). No ridiculous at-
tached ferrite loop or built-in 
whip! 
Internally, the PC board is a 

study in clean layout. Compo-
nents are clearly identified, and 
the board itself is held securely 
in place by nine screws on nylon 
standoffs. 
The circuit board is intercon-

nected to the rest of the receiver 
by mating connectors and wir-
ing harnesses. 
The liberal use of Murata 

filters provides the i-f selectivity 

skirts which make reception on 
the cluttered shortwave bands 
much easier. 

Spring-loaded mating gears 
prevent tuning mechanism 

backlash, and an all-brass gear 
mechanism lends more than a 
touch of professionalism to the 
mechanical design. 
The use of subchassis mod-

ules divides functional por-
tions of the circuit for easy 
troubleshooting and repair 
should it ever become neces-
sary. 

Additional plugs and jacks 
allow the use of an external 
speaker, headphones, tape re-
corder, and tranceive operation. 

The R-1000 is accompanied 
by an excellent owner's manual. 
It is well-written, highly instruc-

tional, liberally illustrated, and 
quality-printed. 

In sum, the new Kenwood 

R-1000 general coverage com-
munications receiver offers low 
cost with no compromise. To 

quote a concerned competitor 
of Kenwood, "The R-1000 is the 
one to beat!" We couldn't agree 
more. 
For further information, con-

tact Trio-Kenwood Communica-
tions, Inc., 1111 West Walnut, 
Compton CA 90220. 

Bob Grove WA4PY0 
Brasstown NC 

SOFTWARE 
FROM THE 

PERIPHERAL PEOPLE 

Radio amateurs will be in-
terested in three new programs 
that have just been announced 
by The Peripheral People. 
The first, called CODEFILE, 

permits transmission of data 
stored on diskettes by means of 
Morse code. The user specifies 
the sending speed (up to 50 
wpm) and the file name to be 
transmitted. The program then 

converts the file contents to 
Morse code and transmits it as 
MCW out the cassette CSAVE 
jack. 
While manual copy of long 

programs and text can be some-

what tedious, CODEFILE can be 
used in conjunction with CODE-
COPY, which translates the in-
coming code to screen display 
and hard copy printout. No hard-
ware is required, although the 
user may wish to construct a 
simple VOX circuit to translate 
the audio tones into keying 
pulses in HF operation. CODE-
FILE is available on diskette on-
ly and works with either 32K or 
48K systems. 
Written for the TRS-80, HAM-

CALL is a disk-based sequential 
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access program that will easily 
maintain club, net, or individual 
records. It can be used with one 
or more disk drives and 32-48K 
of memory. 
In addition to the usual name 

and address information, HAM-
CALL allows each record to be 
individually coded by interest, 
bands of operation, equipment, 
or any other codable informa-
tion. Records can be selectively 
displayed or printed out using 
these codes. The printout can 
be a tabular listing or in the form 
of labels (1-4 across). HAMCALL 
also has the ability to sort by 
call letters (prefix or suffix), last 
name, or zip code. 
MORSECOPY, also written 

for the TRS-80, translates in-

coming code (applied to the 
cassette CLOAD plug) and dis-
plays it on the screen. No hard-
ware is required for VHF-modu-
lated CW transmissions. Audio 
which exceeds the threshold 
level of the TRS-80 cassette in-
put is passed for translation and 
screen display or hard-copy 
printout. A simple audio filter 
(using either 88-mH toroids or an 
operational amplifier) is re-
quired to separate interfering 
signals on the HF bands. Either 
circuit can be easily con-
structed by radio amateurs. 
MORSECOPY will translate 

and display transmissions up to 
35 wpm if the cassette load 

modification has not been 
incorporated by Radio Shack. 
The installation of this modifica-
tion will slow the translation 
speed slightly. The program can 
cope with minor changes in 
speeds and has "catch up" pro-
vision if the sending speed is 
significantly increased or de-
creased. 
For additional information, 

contact The Peripheral People, 
PO Box 524, Mercer Island WA 
98040; 206-232-4505. Reader Ser-
vice number 480. 

KLM's 40-10y MULTIBAND 
VERTICAL 

KLM's 40-10V multiband ver-
tical uses a series of lossless 
linear loading and efficient hi-0 
air capacitor sections on 20, 15, 
and 10 meters similar to those 
on the highly successful KT-34A 
and KT-34XA tribanders. Old-
style power-robbing coils and 
capacitors have been complete-
ly eliminated. 
The 40-10y provides broad-

band coverage. All of 40 meters 
is accessible (with no tuning ad-
justment) at 1.51:1 vswr and bet-

ter. Optimized tuning is also 
possible using the adjustable 
element tip. And, just two set-
tings on each band provide com-
plete coverage of 20, 15, and 10 

meters at 1.51:1 vswr and better. 
The 40-10y is self-supporting 

and no guying is necessary. It is 
designed for mast, stake, or 
sidewall mounting. All the alu-
minum tubing is the strong, 
weather-resistant 6063-T832 
alloy, and all electrical hardware 

is stainless steel. Nominal feed 
impedance is 50 Ohms and wind 
load is 2 square feet. For more 

information, contact KLM Elec-

tronics, PO Box 816, Morgan Hill 
CA 95037. Reader Service 
number 477. 

RSGB WORLD PREFIX MAP 

Are the walls of your shack 
dull and drab? You can add 
some excitement with a multi-
colored world prefix map from 
the Radio Society of Great Bri-
tian (RSGB). Its large size (ap-

proximately 46 x 32 inches) and 
uncluttered layout make it a 
useful operating aid for the DX-
er. Prefixes for nationalities and 

144- REPEATERS  -220 
BASIC AUTO PATCH 

'Access, IDIsable and adjustable Timer. 

COMPLETELY ASSEMBLED—S75.00. 

EXTENSION BOARD 

antitalsing, 3 digit sequential Touch ToneTM  
decoder with automatic reset, Antifalsing 
Ring detector, reverse auto patch capability 

for basic auto patch and two, two-watt audio 

amplifiers 

COMPLETELY ASSEMBLE0—$140 00 

REPEATERS  PA Res. add 6% tax 
PLUS SHIPPING 

144 or 220 MHz $849.95 v• 48 

domestic districts can be easily 
read. The recent callsign 

changes have been accounted 
for, making the map up-to-date. 
The colorful format includes 
time zones and geographic 
highlights. This map was de-
signed with the active ham in 
mind and may be purchased for 
£2.21 (including postage world-
wide)—approximately $5.25— 
from RSGB, 35 Doughty St., Lon-
don WC1N 2AE. Reader Service 
number 479. 

Tim Daniel N8RK 
73 Staff 
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OSCAR Orbits 
Courtesy of AMSAT 

Any satellite placed into a near-Earth orbit suffers from the 
cumulative effects of atmospheric drag. The much publicized de-
scent of the Skylab space station was a graphic demonstration of 
these effects. 
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-80DA 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 FOR AUGUST  OSCAR 8 ORBITAL INFORMATION FOR AUGUST 

ORBIT I 

26125 
26137 
26150 
26162 
26175 
26188 
26200 
26213 
26225 
26238 
26250 
26263 
26275 
26288 
26300 
26313 
26325 
26338 
26350 
26363 
26375 
26388 
26401 
26413 
26426 
26438 
26451 
26463 
26476 
26488 
26561 

DATE  TIME 
(GOT) 

1  0108:14 
2  0007:32 
3  0101:48 
4  0001:06 
5  0055:22 
6  0149:37 
7  0048:56 
8  0143:11 
9  0042:30 
10  6136:45 
11  8036:03 
12  0136:19 
13  0829:37 
14  0123:53 
15  0023:11 
16  0117:27 
17  0016:45 
18  0111:00 
19  0610:19 
20  0104:34 
21  0003:53 
22  0058:08 
23  0152:23 
24  0051:42 
25  6145:57 
26  0045:16 
27  0139:31 
28  0038:50 
29  0133:05 
30  8032:24 
31  0126:39 

EQ. CROSSING 
(DEGREES WEST) 

89.1 
73.9 
87.5 
72.4 
86.0 
99.5 
84.4 
98.6 
82.8 
96.4 
81.3 
94.9 
79.7 
93.3 
78.1 
91.7 
76.6 
90.2 
75.0 
88.6 
73.4 
87.0 
160.6 
85.5 
99.1 
83.9 
97.5 
82.3 
95.9 
80.8 
94.4 

ORBIT $ 

12267 
12281 
12295 
12309 
12323 
12337 
12351 
12365 
12379 
12393 
12407 
12421 
12435 
12448 
12462 
12476 
12490 
12584 
12518 
12532 
12546 
12560 
12574 
12588 
12602 
12616 
12636 
12644 
12658 
12672 
12686 

DATE  TIME 
(GMT) 

1  0042:29 
2  0047:17 
3  0052:04 
4  0056:51 
5  0101:39 
6  0106:26 
7  0111:13 
8  8116:00 
9  0120:48 
10  0125:35 
11  0136:22 
12  0135:09 
13  0139:56 
14  8601:31 
15  0086:17 
16  0011:04 
17  8015:51 
18  0820:38 
19  0025:24 
20  8030:11 
21  8034:57 
22  8839:44 
23  0044:30 
24  0049:17 
25  0054:03 
26  0058:49 
27  0103:35 
28  0108:22 
29  0113:08 
30  0117:54 
31  0122:40 

EQ. CROSSING 
(DEGREES WEST) 

63.8 
65.0 
66.3 
67.5 
68.7 
69.9 
71.1 
72.4 
73.6 
74.8 
76.0 
77.2 
713.5 
53.9 
55.1 
56.3 
57.5 
58.8 
68.0 
61.2 
62.4 
63.6 
64.8 
66.1 
67.3 
68.5 
69,7 
70.9 
72.1 
73.4 
74.6 

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 0TH. 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 

ORBIT 4  DATE  TIME 
(GMT) 

26513  1  0025:57 
26526  2  0120:12 
26538  3  0019:31 
26551  4  8113:46 
26563  5  0013:65 
26576  6  0107:20 
26588  7  0006:39 
26661  8  8100:54 
26613  9  0000:12 
26626  10  0054:28 
26639  11  0148:43 
26651  12  0048:01 
26664  13  0142:16 
26676  14  0041:35 
26689  15  0135:50 
26761  16  0035:89 
26714  17  0129:24 
26726  18  0028:43 
26739  19  0122:58 
26751  20  0022:16 
26764  21  0116:31 
26776  22  0015:58 
26789  23  0110:05 
26801  24  0009:24 
26814  25  0103:39 
26826  26  0002:57 
26839  27  0057:13 
26852  28  0151:28 
26864  29  0050:46 
26877  30  0145:01 

EQ. CROSSING 
(DEGREES WEST) 

79.2 
92.8 
77.7 
91.2 
76.1 
89.7 
74.5 
86.1 
73.0 
86.5 
100.1 
85.0 
98.6 
83.4 
97.0 
81.9 
95.4 
80.3 
93.9 
78.7 
92.3 
77.2 
90.8 
75.6 
89.2 
74.0 
87.6 
101.2 
86.1 
99.6 

ORBIT 1 

12700 
12714 
12728 
12742 
12755 
12769 
12783 
12797 
12811 
12825 
12839 
12853 
12867 
12881 
12895 
12909 
12923 
12937 
12951 
12965 
12979 
12993 
13007 
13021 
13035 
13049 
13662 
13876 
13090 
13104 

DATE  TIME 
(GMT) 

1  0127:26 
2  0132:12 
3  0136:58 
4  0141:43 
5  0003:17 
6  0068:03 

0012:49 
0017:34 

9  0022:28 
10  0027:06 
11  6031:51 
12  0036:36 
13  8041:22 
14  8046:07 
15  0050:52 
16  0055:38 
17  0100:23 
18  0105:08 
19  0109:53 
20  0114:38 
21  0119:23 
22  0124:08 
23  0128:53 
24  6133:38 
25  0138:22 
26  0143:07 
27  0004:40 
28  0009:25 
29  0014:09 
30  0010:54 

7 
8 

EQ. CROSSING 
(DEGREES WEST) 

75.8 
77.0 
78.2 
79.4 
54.9 
56.1 
57.3 
58.5 
59.7 
60.9 
62.1 
63.4 
64.6 
65.8 
67.0 
68.2 
69.4 
70.6 
71.8 
73.1 
74.3 
75.5 
76.7 
77.9 
79,1 
80.3 
55.7 
56.9 
58.2 
59.4 

FCC 
47 CFR Part 97 

(PR Docket No. 79-285; R M-3207; R M-3313; 
FCC 1113-21141 

Amateur Radio Service; Deleting 
Restriction Which Limits The 
Allowable Bandwidth of Frequency 
Modulated (FM) Voice Emissions In the 
50-64 MHz Band 

A GENCY: Federal Communications 
Commission. 
ACT10/0 Final Rule. 

SUMMARY: In the Amateur Radio 
Service. the Commission is deleting the 
restriction which limits the allowable 
bandwidth of frequency modulated (FM) 
voice emissions in the 50-54 MHz band. 

Reprinted from the Federal Register. 

The restriction is technologically 
obsolete. The effect of this action is to 
allow the use of conventional land-
mobile FM voice emission between 50.1 
MHz and 52.5 MHz. 
EFFECTIVE DATE: July 14. 1980. 
ADDRESSES: Federal Communications 
Commission. Washington, DC 20554. 
FOR FURTHER INFORMATION CONTACT: 

Maurice DePont or jay Jackson, Private 
Radio Bureau (202) 254-6884. 
SUPPLEMENTARY INFORMATION: In the 
matter of amendment of § 97.65(c) of the 
Commission's rules and regulations 
governing the Amateur Radio Service, 
PR Docket 79-285, RM-3207, RM-3313. 
See also 44 FR 84442, November 7, 1980. 

Report and Order 

Adopted' hiay 29, 1961 

Released.june10.19011 

1. Our Notice of Proposed Rule 
Making in this proceeding was released 
on October 31, 1979, and published in 
the Federal Register on November 7, 
1979 (44 FR 64442). In the Notice, we 
proposed to amend § 97.85(c) so that the 
frequency modulated (FM) voice 
emission bandwidth limitation 
contained therein would no longer apply 
to the 6 meter amateur band (50-54 
MHz). We further proposed to delete the 
phrase "• • • and the purity and stability 
of emissions shall comply with the 
requirements of § 97.73." since it is 
redundant. 
2. Section 97.65(c) currently limits the 

maximum allowable bandwidth of an 
FM voice emission, transmitted between 
50.1 and 52.5 MHz, to that of an 
amplitude modulated (AM) voice 
emission having the same audio 
characteristics. At the present time, 
most amateur rario operators who use 

FM use the FM emission which is 
standard in the commercial land-mobile 
radio services. Because this emission 
has a wider bandwidth than an AM 
voice emission having the same audio 
characteristics, it may not currently, 
under the rules, be transmitted between 
50.1 and 52.5 MHz. Removing the 
restriction, as proposed, would allow the 
use of this conventional land-mobile FM 
voice emission between 50.1 and 52.5 
MHz. 

3. We received forty-nine comments 
and reply comments in this proceeding. 
Fourteen staunchly supported the 
proposal and urged that it be adopted as 
presented. Eleven favored the proposal, 
but had reservations about it which 

found expression in counterproposals of 
various sorts. These counterproposals 
generally offered alternative frequency 
segments where conventional land. 
mobile FM voice emissions should not 
be permitted. The remaining twenty-four 
flatly disagreed with the proposal and 
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requested that the rule remain 
unchanged. 
4. The issue in this proceeding is 

whether or not a technologically 
obsolete restriction should be retained 
in a portion of the 6 meter band. 
However, the comments focused on the 
question of whether or not conventional 
land-mobile FM voice emissions can co-
exist with single sideband voice 
emissions. Opponents of the proposal 
were concerned that FM users would 
take over the entire 6 meter band and 
preclude its use by single sideband 
users. Proponents of the proposal. on the 
other hand, believed that amateur radio 
operators could and would successfully 
resolve any problems by voluntarily 
developing sharing arrangements and 
band-plans which would accommodate 
most. if not all, of the various operating 
interests. 
5. We agree with the proponents of 

the proposal. We expect that the 
experience which amateur radio 
operators have gained through 
developing successful sharing 
arrangements in the 144 MHz, 220 Mliz, 
and 420 MHz bands will be brought into 
play, and that frequencies in the 6 meter 
band will continue to be used in a 
manner that is satisfactory to all 
concerned. We believe that the inherent 
flexibility in this approach outweighs 
any difficulty which amateur radio 
operators might have in reaching sharing 
agreements. Therefore, we are removing 
the FM voice emission bandwidth 
restriction from the 6 meter band. 
6. We are also deleting the phrase in 
97.65(c) which refers to § 97.73. That 
latter section. which deals with the 
purity and stability of emissions, applies 
to all amateur radio transmitters, 
regardless of the type of emission used. 
Thus, the reference to it in § 97.65(c) is 
unnecessary. 
7. Accordingly, it is ordered, that. 

effective July 14. 1980. Part 97 of the 
Commission's rules is amended as 
shown in the Appendix attached below. 
Authority for this action is found in 
Sections 4(i) and 303(r) of the 
Communications Act of 1934, as 
amended. It is further ordered, that this 
proceeding is terminated and the docket 
is closed. 
8. For further information on this rule 

change, contact Maurice DePont or Jay 
Jackson. (202) 254-8884. 

(Secs. 4. 303. 48 Stat., as amended. 1066, 1082: 
(47 U.S.C. 154. 303)) 

Federal Communications Commission. 

William J. Tiicarico, 

Secretory. 

Appendix 

Part 97 of Chapter I of Title 47 of the 
Code of Federal Regulations is 
amended, as follows: 
In 197.65, paragraph (c) is amended to 

read: 

§ 97.65 Emission limitations. 
•  •  •  •  • 

(c) On frequencies below 29.0 MHz, 
the bandwidth of an F3 emission 
(frequency or phase modulation) shall 
not exceed that of an A3 emission 
having the same audio characteristics. 
•  •  •  •  • 
(FA Doc (0-1 ,933 Filed 612-1101145 amr 

DRU M CODE 11715-0141 

47 CFR Port 97 

1Docite1 No. 21135; FCC 60-2851 

Simplification of the Licensing and Call 
Sign Assignment Systems for Stations 
in the Amateur Radio Service 

AGENCY: Federal Communications 
Commission. 
ACTION: Third Report and Order. 

SUMMARY: In the Amateur Radio 
Service. the Commission is authorizing 
modification and renewal only of 

existing club and military recreation 
station licenses. Likewise, in the Radio 
Amateur Civil Emergency Service 
(RACES), only modification and renewal 
of station licenses will be permitted. 
New station licenses for these types of 
stations will not be granted. 
EFFECTIVE DATE: July 14, 1980. 
ADDRESSES: Federal Communications 
Commission. Washington, D.C. 20554. 
FOR FURTHER INFORMATION CONTACT: 
Maurice J. DePont, Private Radio 
Bureau, Rules Division, (202) 254-8884. 
SUPPLEMENTARY INFORMATION: In the 
matter of the simplification of the 
licensing and call sign assignment 
systems for stations in the Amateur 
Radio Service, Docket No. 21135, see 
also 43 FR 15325, March 13, 1979. 

Third Report and Order 

Adopted: May 29, 1980 

Released: June 10. 1980. 

1. Out Notice of Proposed Rule 
Making in this proceeding was released 
on March 11, 1977, (42 FR 15438). In it, 
we proposed to simplify the amateur 
licensing structure by discontinuing the 
issuance of all station licenses other 
than primary and space station, i.e., we 
would no longer issue secondary, 
special event, club, military recreation. 
RACES, repeater, auxiliary or control 
station licenses. Our goal was to 
simplify our application processing 
system in order to provide an efficient 
licensing service to the public, within 
our manpower and resource allocations. 
2. The comments received in response 

to the Notice showed how deeply 
concerned amateur licensees were about 
our proposal to eliminate club, military 
recreation and RACES station licenses. 
Accordingly. the Commission issued a 
Further Notice of Proposed Rule Making 
on February 23. 1978. (43 FR 7332), 
proposing to license these stations in a 
way that would conserve staff 
resources. The Further Notice proposed 
that distinctive call signs be assigned 
these stations. The prefixes WK. WM, 
and WC would be assigned to club. 
military recreation, and RACES stations. 
respectively. In addition, expiration 
dates for these types of stations were to 
be staggered in order to reduce the 
Commission's workload. Eligibility for 
club station licenses was to be revised 
to require new and existing licensees to 
demonstrate a compelling need for such 
licenses. No trustee was to be required 
for a club station. Comments to the 
Further Notice were due on or before 
June 2, 1978, with reply comments due 
on or before June 30, 1978. 
3. Approximately 150 comments and 

reply comments were received in 
response to the Further Notice. Most of 
the comments dealt with the proposal to 
assign a WK prefix to club stations. The 
opponents felt that presently licensed 
club stations should be allowed to retain 
and renew their licenses, keeping their 
present call signs. They did not want a 
distinctive club prefix that would 
identify club stations as a class. It was 
felt that the present club call sign 
fostered a sense of identity among club 
members and created good will in the 
community for the club. The present 
club licensees who commented also 
believed that a club should not have to 
show a compelling need in order to 
obtain a license. The proposal to 
eliminate club trustees likewise met 
with a negative response. since present 
licensees felt it was desirable to have 
someone in charge who would be 
responsible for the proper operation of 
the station. 
4. The comments showed how much 

amateur operators want to have a 
familiar club call sign when they 
participate in field day activities and 
when they operate their stations to 
assist in times of emergencies. The Enid 
Amateur Radio Club. Inc., Enid, 
Oklahoma. brought out the economic 
hardship for clubs, if they were assigned 

new call signs: "There is much 
sentimentality attached to this call sign. 
All our records, our stationery. our 
publicity signs, QSL cards, equipment. 
our clubroom-these all are emblazoned 
with our call sign. Every magazine in the 
club library has been stamped with (the 
club call sign) for identification of 
ownership." 

5. With respect to military recreation 
and RACES stations, the comments filed 
by the Department of Defense (DOD) 
supported the continued issuance of a 
separate RACES license with a 
distincitive call sign to each civil 
defense organization. DOD also wanted 
separate licenses for military recreation 
stations, with a call sign that would 
preserve the historicl identity of the 
station, arguing that such stations are 
unique and contribute to the morale and 
welfare of military personnel. 
6. We have reviewed carefully all the 

comments filed in response to the 
Further Notice in this proceeding. We 
appreciate the investment, both 
emotional and financial, that amateur 
operators have in their call signs. 
Therefore, we believe that the public 
interest will be served by 
accommodating present licensees of 
club, military recreation. and RACES 
stations by granting modification and 
renewal of existing licenses. In this 
connection, a change in the trustee of a 
club, person in charge of the military 
recreation station, or responsible civil 
defense official will be treated as a 
modification to the existing station 
license. In addition, a change in the 
station location or a change in the name 
of an existing station will be construed 
as a license modification. No new call 
signs would be assigned. 

7. We would anticipate that the desire 
for a new license would arise most often 
in connection with club stations. We 
would expect that the members of a club 
would select a licensed amateur radio 
operator as trustee for the station and 
then use the trustee's primary station 
call sign as the club's call sign. 
Moreover, there would be no objection, 
after the station had identified with the 
primary station call sign. to the control 
operator's adding-on the club's name as 
further identification. We believe that 
there is merit in limiting the proliferation 
of call signs and that it comports with 
our efforts to deregulate the Amateur 
Radio Service. Further, the tradition for 
self-regulation by Amateur radio 
icensees assures us that full 
esponsibility for a station's operation 
will be borne by the primary station 
licensee. 

8. Accordingly, it is ordered, that. 
effective July 14, 1980. Part 97 of the 
Commission's rules is amended as 
shown in the Appendix attached below. 
Authority for this action is found in 
Sections 4(i) and 303(r) of the 
Communications Act of 1934. as 
amended. The disposition of the 
question concerning the licensing of 
club, military recreation, and RACES 
stations is the sole remaining issue in 
this docket. Inasmuch as our action 
herein resolves the matter, this 
proceeding is hereby terminated and the 
docket is closed. 
9. For further information on these 

rule changes contact Maurice J. DePont. 
(202) 254-6884. 

(Secs. 4. 303. 48 stet., as amended. 10138. 1082; 
(47 U.S.C. 154. 303)) 
Federal Communications Commission. 

William J. Tricarico. 

Secretory. 

Appendix 

Part 97 of Chapter I of Title 47 of the 
Code of Federal Regulations is 
amended, as follows: 
1. The present text of § 97.37 is 

designated as paragraph (a) and a new 
paragraph (b) is added to read as 
follows: 

§ 97.37 General eligibffity for station 
license. 

(a) An amateur radio station license 
will be issued only to a licened amateur 
radio operator. except that a military 
recreation station license may also be 
issued to an individual not licensed as 
an amateur radio operator (other than a 
representative of a foreign government). 
who is in charge of a proposed military 
recreation station not operated by the 
U.S. Government but which is to be 
located in approved public quarters. 
(b) Only modification and/or renewal 

station licenses will be issued for club 
and military recreation stations. No new 
licenses will be issued for these types of 
stations. 
2. The present text of 97.171 is 

designated as paragraph (a) and a new 
paragraph (b) is added to read as 
follows: 

§ 97.171  Eligibility for RACES station 
license. 

(a) A RACES station will only be 
licensed to a local, regional, or state 
civil defense organization. 
(b) Only modification and/or renewal 

station licenses will be issued for 
RACES stations. No new licenses will 
be issued for RACES stations. 
(FR Doc. 10-1111:11 Flied 5-12-1011,0 am( 
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Ham Help 
I need a schematic and op-

erating instructions for the 

AN/USM-81 oscilloscope made 

by Hickok. I also need a parts 

list and schematic for a Honey-

well Model 782 strobe. I will be 

happy to pay for any copying 

and shipping charges. Thanks. 

Carl F. Antone W6OZA 

4540 Lawrence Drive 

Castro Valley CA 94546 

I need a tech manual and 

schematics for the Signal Corps 

receiver/transmitter BC-1000. 

K. E. Davidson 

Box 85 

APO NY 09305 

I need information, a sche-

matic, etc., on a Truetone Radio, 

Model D2663. 

Richard W. Randall K6ARE 

1263 Lakehurst Rd. 

Livermore CA 94550 

I am looking for a schematic 

or information on the Friden 

Flexowriter Programatic Type-

writer. I have a Model FPC-5P 

which has a 5-level Baudot 

paper tape punch/read assem-

bly. I would like to interface this 

for computer use or RTTY. 

Robert G. Gilman 

Box 103 

Hellertown PA 18055 
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Corrections 
Those who built my "Cheapy 

Scanner for the Memorizer" 

(April, 1980) may wish to add 

another feature to it. 

In the article, I stated that one 

should be able to add an auto-re-
verse feature by simply decod-

ing the 4 and 8 of the 144-148. By 

adding two chips and one resis-

470 
dec 44 -554. -

270 
a.   

b 

4 .  56, 

f 

g 

M SD 

• 

tor, you can build this circuit in 

one evening. Follow the same 
procedure as for the scanner. 

Follow Fig. 1, work slowly, and 

double-check your wiring. Hap-
py scanning. 

Steve Laufer WA2ORU 

Fair Lawn NJ 

680 

7 1 

746925 

There are several corrections 

to my article "Down with Inter-

polation," which appeared in the 
June issue. 
First, in Fig. 1, the readout 

schematic, the ground pin on 

the 7473 should be labeled 11, 

not 7. The pins at the bottoms of 
the LEDs should be labeled 4 or 

470 

Revised Fig. 3, "Down with Interpolation." 

12. The 7400 series TTL ICs can 

be replaced by 74LS types with a 
slight reduction in current con-
sumption. 

Also, in Fig. 3, the parts place-
ment, one jumper was shown in-

correctly and one omitted. A cor-
rected version is shown here. 
I have been advised by 0. C. 

TO EMITTER OF 02 

4 

.5V 

1 150,F 

I5V 

ELECTROLYTIC 

Stafford. 427 South Benbow 

Road, Greensboro NC 27401, 
that he will supply the PC board 

for $7.50 postpaid. Finally, the 

patterns shown in Fig. 4 are not 
to scale and cannot be used as 
templates. 

Brooks Carter W4F0 

Irmo SC 

Fig.  1. An addition to the 

"Cheapy Scanner for the Mem-
orizer." 

0711 

0705 

0701 

Some corrections for my arti-

cle "Electronic Dice — A Family 
Pleaser" (June. 1980): U2 and U4 

should be labeled 4522; U3 
should be labeled 4511; and U7 
should be U5 and is a 4511. All 
pin connections shown on all 

ICs are correct. 

Howard F. Batie W7BBX 

Herndon VA 

My article "The Stolen Rig 

Retriever- appeared in your 

June issue. Your readers may 
wish to know that although Intel 
Electronics has discontinued 

the manufacture of the no. 3622 

PROM, Fairchild Electronics 

has a direct replacement, no. 
93446. 

A kit of parts, including the 
PROM programming, is avail-

able from Alpha Electronics 
Laboratories, 2302 Oakland 

Gravel Rd., Columbia MO 65201. 

Harlan C. Curtis WB6KBM 

Diamond Bar CA 

Ham Help 
I need an operator's manual 

for a Tequipco Model 3 in-circuit 
transistor and diode checker. 
The manufacturer was Test 

Equipment Corp., Houston TX. I 
will pay for copy or original. 

E. W. Lambert 
2227 Center Terrace 

Grand Island NY 14072 

Does anyone out there recog-
nize any of the following com-

puter circuit cards? These are 
all hamfest specials bought to 

build a cheap computer. Any 

photocopies of condensed man-

uals or schematics would be ap-
preciated. I will pay for the favor. 

I've included all identification I 
could find. Thanks. 

1. Datamedia 8080A CPU 

card. 2DAAA005, 9.36 MHz xtal, 
dated April 21, 1978, 2 2101. 2 

empty 2101 slots, about 50 TTL, 
2 28-pin sockets, all chips TI, 

100-pin edge connector (not 
S-100). I got 2 for $5.00 each. 

Maybe it goes to a Datamedia 
smart terminal. 

2. Small, unknown 6503 card. 
6503, 6530. 6532 chips, 3.579 

xtal, 36-pin connector on one 

side, 38-pin connector on other 

side, paper tag says "P/A model 

P7-1, Rev. C C11-80139" on 

card. I paid $25.00. Maybe a 
video processor? 

3. Big Univac memory card. ID 
numbers 7318-2-73 (1973?), 

38-75, BE-3, Assy. 4161700-05. 72 
Intel 4915636 MOS, B7720A 

chips (18-pin, 256 x 4 RAMs?), 2 
100-pin connectors on one 

side, "3534009-01 Rev. G 127" 

stamped on other edge connec-

tor. I paid $5.00. 

4. Small RAM cards. I was told 

they go to "Accukeyer." "Mem-

ory Bd. 1769-25" stamp. 24 Intel 

C1101A 256 x 1 RAMs, 2K x 3, 

44-pin connector. I got 4 for 
$2.50 each. 

Charles Gerbino 

1831 Stanley Place 
Falls Church VA 22043 

I would like to obtain the 
schematic and service manual 

(will reproduce and return, if de-
sired) for a Victor Company 

(Japan) 5" B& W TV, Model 
41-20U and companion power 
supply, Model AC 21. 

Joe Hustak WA5ZNO 
6821 NW 27th Street 

Bethany OK 73008 

I have a Hallicrafters SX-62A 

and need an operator's manual, 
schematic, alignment instruc-

tions, etc. (original or copies). I 
will pay for postage and copy-

ing. Please send a postcard. 

Del Ogren WD9DNU 

565B Lynn Ct. 
Glendale Hts IL 60137 

I am looking for a Mars vfo 

RX-2 or RA-2 which was part of 

the Galaxy transceiver line. Any 
help would be appreciated. 

Louis Sila 

1085 W. 27th St. 

San Bernardino CA 92405 

I am looking for a schematic 

for the Spectronics digital dis-
play Model DD-1. I will pay for 
copying and postage. 

Francis J. Wittlinger K4000 
4271 Pine St. 

West Palm Beach FL 33406 
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Ham Help  
I recently bid on a Collins 

KW-1 unit. As a schoolteacher, I 
would like to sponsor an ama-

teur radio club—if I can obtain 

information on how the Collins 

KW-1 can be converted to SSB. I 

need to know how to bias the cir-

cuits and final amplifier to class 

AB1 operation from class C. Any 

information on using a Central 

Electronics phasing exciter to 

drive the KW-1 would be appre-

ciated. 

Stan Moraski N8BOH 

7681 Fairmont Rd. 

Russell Twp. 

Novelty OH 44072 

I desperately need one set of 
front-panel handles for a R-390 

receiver. 

Terry Simonds WB4FXD/1 
PO Box 1558 

Edgartown MA 02539 

I would like to borrow or buy 
information and manuals on the 

following recently acquired sur-
plus equipment: AM 3203/ 

TRC 24; AM 914/TRC: Polarad 
Receiver R-B1; Polarad MSG-2, 

RS-T, RX-T; Polarad STU 4W/ 

TSA-W, C-Band. 

John Spigel WB2PAZ 
1166 Middletown-Lincroft Rd. 

Middletown NJ 07748 

I need a schematic and in-

struction manual for a Halli-

crafters SX-100 general cov-
erage receiver. 

Robert Bunn WAGLKE 

Rt. 3, Box 565 
West Plains MO 65775 

I need a manual for a Midland 
13-520 HT. I will copy and return 
promptly, or buy copy. 

Jung Y. Lem KB6B0 

5222 Coringa Dr. 

Los Angeles CA 90042 

I need the complete article 

and schematic on the "5-Band 

50-Watt CW Transmitter" using 

a 12BY7 oscillator and 6DQ6B 

final which was in the 1968 or 
1969 ARRL Handbook. I will be 

happy to pay for copying and 

mailing costs for a copy of the 

article or for the complete hand-

book at a reasonable price. 

Bill Graham N8BMK 

Box A 233A Rt. 5 
Paris KY 40361 

I need a service and operating 

manual and schematics for a 

Hammarlund HQ-150 receiver. I 

will copy and return pronto, or 

pay for same. 

Wm. Ryan 

163 W. Peterson 

Brighton MI 48116 

I would like to get in touch 

with hams who will be attending 

the Phoenix Institute of Tech-

nology in September in hopes of 

starting a club. 

Rick Todd KA8AKL 

14470 Basslake Rd. 

Newbury OH 44065 

Greenpeace, the anti-whaling 

organization, is in need of a San 

Francisco Bay area site for its 

ham station. The site must be 
able to accommodate a tower, a 

large log periodic antenna and 

high power. Those with a site or 
suggestions should contact me 

IRON POWDER and FERRITE PRODUCTS 

A MI D fL N. 
.otAs v.1'14 

Fast, Reliable Service Since 1963 

Small Orders Welcome  Free 'Tech-Data' Flyer 

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

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

ALL BAND TRAP ANTENNAS! 
PRETUNED - CO MPLETELY ASSE MBLED - 
ONLY  ONE  NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS  EXCELLENT FOR CON-
GESTED HOUSING AREAS - APART MENTS 
LIGHT - STRONG - AL MOST  INVISIBLE! 

CO MPLETE AS SHO WN with 90 ft. RG58U-52 ohm feedline, and PL259 connector. insulators, 30 ft 
300 lb test dacron end supports,  center connector with built in lightning arrester and static discharge - 
molded, sealed, weatherproof, resonant traps 1-X6 -- you lust switch to band desired for excellent worldwide 
operation - transmitting and recieving! LowS WR over all bands including 8Q/75-Tuners usually NOT NEEDED! 
Can be used as inverted V's - slope's - in attics, on building tops or narrow lots - on 160 meters too! (Instructions 
Ind)  The ONLY ANTENNA YOU WILL EVER NEED FOR ALL BANDS - WITH ANY TRANSCEIVER - 
NE W - EXCLUSIVE! 

80-40-20-15-10-6 Meter --- 104 ft. long - with 90 ft. of RG581.1 - connector - Model 998BU .  $69.95 

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clerical - 
customs etc)or order using VISA - MASTER CHARGE - CARD -  AMER. EXPRESS. &we number and ex. 
date. Ph 1-308-236-5333  9AM - 6P M week days. We ship In 2-3 days. ALL PRICES WILL INCREASE.. 
SAVE - ORDER NO W! All antennas guaranteed for 1 year. 10 day money back trial if returned in new condition! 
Made in USA. FREE INFO. AVAILABLE ONLY FRO M 

WESTERN ELECTRONICS  Dept. /17.8  Kearney, Nebraska, 68847 

FOR ALL MAKES & M ODELS OF AMATEUR 
TRANSCEIVERS  -  TRANS MITTERS  - 
GUARANTEED  FOR  2000  WATTS  SSB 
1000 WATTS CW  INPUT FOR NOVICE AND 
ALL CLASS AMATEURS! 

at the address below. 

Dick Dillman N6VS 

435 Utah Street, No. 4 

San Francisco CA 94110 

Phone: (415)-864-6320 

I am most anxious to acquire 
acknowledgement cards from 

the ham radio station CEOAE on 

Easter Island (possession of 

Chile) which operated between 

25 Nov 1968 and 31 Jan 1971. I 

wonder if any of your readers 

can help me out. 

R. P. Alexander 

4507 Van Ness St. NW 
Washington DC 20016 

I need a schematic and/or cir-

cuit information for a suitable 
noise-blanker circuit to use in a 

Hammarlund HO-180A receiver. 

Robert F. Cann W4GBB 

1606 Lochwood Drive 

Richmond VA 23233 

I need any information on 

hints, kinks, and modifications 

for the Yaesu FT-101E. I am will-

ing to pay. 

Brian Stoll N8AFX 
3025 Brockman 

Ann Arbor MI 48104 

DUPLEXERS 
fru 

OUR  NEW  BANDPASS-
REJECT DUPLEXERS WITH 
OUR EXCLUSIVE 

US PATEN I 

4080601 

-79 

BpBr CIRCUIT* 
. . . 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 
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Stretch 
YOUR HAM RADIO-S S 

•• WE SELL SATISFACTION 

At a DISCOUNT' 
A 

339 

J-T ELECTRONICS SUPPLY, INC. 
14 JUPITER PLACE 4' 117 
PLANO, TEXAS 75074 
(214) 424.0515 

• • • 
•TEN -TEC•MF MENCHER•JANEL 
• RAMSEY 600 Mhz COUNTERS 
•KLM A MPLIFIERS 
•B 8W, MANY OTHERS 

Opri,:. 12 00  8 00 WEEKDAYS 
• 9 00  5 00 SATURDAY 

SIDEWALK SALE - 
LAST  SAT OF  EVEPY M O N T H 

Radio Amateurs! 
Tempo Handheld! 
S- I  $232.80  2 Meter 

S-IT  $260.90  With Tone Pad 

S-2  $315.(X)  220 MHz 
S-2T  $359.00  With Tone Pad 
S-5  $264.50  2 Meter 5 Watt 

S-5A  $299.95  With Tone Pad 

UDEN KS-2000 
2 SI. ter $21.1i '15 NIAliS (  I ITS %Ell!! 5101) 

AIDEN PCS-21100 
loSli hi., 

SWAN ARO 10201 
III II 

:Vtrii 110 
100 \I\ 
TEN-TIC OMNI C 
TEN TIC UMNI D 

So, others Iiss er priced 

Foc
prtimar. Amateur eriniptpent. aomxsories at antenna. 

con M ign•p!)  COI). t SA. Expirt Ans.herv. 

 a" Amateur & commercial repair ‘cnitc 

1317 Vance Jackson Rd.San Antonio, TX 7821:1 

(512) 734-7793  '"'" 301  

(UNIVERSAL RECEIVED 
FREQUENCY INDICATOR) 

kHz 
DIAL SPOTTER 

Digitize your receiver's dial with 
the DIAL SPOTTER. Adapts to 
most Communication Receivers 
with simple connection to VFO. 
From $149.95 Write for Data 
Sheet. 

GEMINI 
INSTRUMENTS 
INCORPORATED 
Box 205.Larchmont. NY 10538 FULL SCALE RF PREAMP. 

SYNTHESIZED 

SIGNAL GENERATOR 

• Covers 100 to 179.999 MHz in 1 kHz steps with 
thumb-wheel dial • Accuracy .00001 % at all fre-
quencies • Internal frequency modulation from 0 to 
over 100 kHz at a 1 kHz rate • Spurs and noise at 
least 60d8 below carrier • RF output adjustable from 
50 to 500mv across 50 ohms • Operates on 12vdc 
@ I/2 amp • Price $299.95 plus shipping. 
In stock for immediate shipping. Overnight 

delivery available at extra cost. Phone: (212) 
468-2720 

r 311 

VANGUARD LABS 
196-23 Jamacia Ave. Hollis, NY 11423   

MILITARY SURPLUS 
WANTED 

Highest prices ever on recent U.S. 
Military  surplus,  especially  on 
Collins equipment or parts  We 
Pay freight Call collect for high of-

fer (201) 440-8787 35 Ruta Court. 
S Hackensack N J 07606 

Our 18th Year 

SPACE ELECTRONICS CO. 

ATTENTION 

ki• 317 

EXPERIMENTER  DESIGNER  MANUFACTURER 
AFT OFFERS YOU 

ENGINEERING SERVICES - MINIMODULE PRODUCTS 
AUDIO THROUGH 250 MHZ 

CI 

RI R3 

LO  C2 

QI 

SIG 

C3 

R2 R4 R5 

G.ND 
FULL SCALE DUAL GATE MixER 

CATALOG ITEMS IN TWO WEEKS OR LESS 

QUICK TURN AROUND ON SPECIALS 

CATALOG 8. DESIGN MANUAL  $3.95 ."Ztirsc"' 
DETAILED SPECIFICATIONS 
APPLICATION NOTES 
DESIGN DATA ON RF PREAMPLIFIERS. MIXERS. 

SPURIOUS SIGNALS. RECEIVER 
PARAMETERS. AUDIO COMPRESSION. 
I. OTHER DATA 
. 011T ( WOO CATALOG OF * MAST 

GI D 

Li 

• 
+ 2V 
C4 
IF 

C5 C6 

Gist  

RF PREAMPLIFIERS 

DUAL GATE FET MIXERS 
IF AMPLIFIERS 

AUDIO AMPLIFIERS 

WWV RECEIVERS 
',MING GENERATOR 

COMPRESSIVE AUDIO AMP. 
SS8 GENERATOR 
RF POWER AMPLIFIERS 

POWER SUPPLIES 
KITS 

HFT CIN   v, 304 

158 West 9th St 
Deer Park NY 11729 

10 METER CONVERSION KITS 
FOR CB RADIOS AM-FM & SSB 

• 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 
1980 Catalogue 

AMERICAN CRYSTAL SUPPLY COMPANY 
PO Box 638 

W Yarmouth, MA 02673 
(617) 771-4634 

W W-II GOV T SURPLUS 
BC-683 FM RECEIVER 1 I 38 11 MC ii,'  ' • .ir manual 

I (111111y,, I' XI, el /ell( used tond  $30 50 

BC-603 FM RECEIVER 35 ,50 MC same description as 

above  $39 50 

BC-1206-C BEACON RECEIVER 195-420 KC continuous 

tuning excellent used cond  less tubes, with do 

gram  SS 95 
AN/APR-49 AM 1 FM Receiver — 115 Volts GO Cyc le tor 

Frequencies 38 to 4000 megagyles  $79.50 
!Tuning Units Available r U It ) 

AN/ART-13 Transmitter tor 80. 40. 20 and 10 meters 
100 Watts Output on AM. CW & MC W 

With all tubes $59.50 
SCR-522 TRANSMITTER-RECEIVER 100 I 56 mc Crystal 
Controlled on 4 Channel Excellent condition 

All tubes $42.50 
ARC-S TRANSMITTER with all tubes and crystal Brand 
new (BC 457 4 5 3mc  BC 458 5 3,7mc 1 $16.95 
AC POWER se mi' tor above transmitter completely 
wired and tested New  $26.50 

AR11-2 RECEIVER 234-238 MC. New  $10.95 

Write for catalog — send 50c for postage. 

Woie lot inn notes O n all tsp., ill tubes 

GI G Radio Electronics CO. 
r 302 

45.47 WARREN ST. 

NE W YORK, NY 10007 Ph. 112-267-4605 

COPY CW. RTTY. ASCII 
with OHIO SCIENTIFIC'S 

Cl -P Co mputer 

• Send 8 Receive CW 
• Retain All Functions 
of C1-P 8K Computer 

RTTY Receive Program   $19.95 
CW Transcieve Program   19.95 

ASCII Transcieve Program .. Coming 

• All Programs Supplied On Cassette 
Complete With Interfacing Schmatics 
and Instructions. 

Parts Kit for Interface   19.95 

C1-P 8K RAM Computer   379.00 
C1-P 8K Complete with Interface 
Installed. Wired. and Tested  429.00 

COMPUTER SYSTEMS 
3763 Airport Blvd • Mobile AL 36608 

0110 
(205) 344-7448  340 a  

Dealer Inquiries Invited 
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Compare features before you decide to buy any 
other computer There is no other computer on 
the market today that has all the desirable bene-
fits of the Super Ell for so little money The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic. ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer see if it 
includes the following features ROM monitor, 
State and Mode displays Single step. Optional 
address displays. Power Supply Audio Amplifier 
and Speaker Fully socketed for all IC s. Real cost 
of in warranty repairs Full documentation 
The Super Elf includes a ROM monitor for pro-
gram loading editing and execution with SINGLE 
STEP for program debugging which is not in-
cluded in others at the same price With SINGLE 
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus 
displays before, during and alter 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 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value' This board has 
been 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 646 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 (2708. 2758 2716 or TI 
27161 and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader 
editor and error checking multi file cassette 
read write software. Irelocatible cassette file) 
another exclusive from Quest 11 includes register 
save and readout block move capability and 
video graphics driver with blinking cursor Break 
points car. be used with the register save feature 
to isolate program bugs quickly then follow with 
single step The Super Monitor is written with 

TERMS 55 00 min order U.S. Funds. Calif residents add V. tax 
BankAmericard and Master Charge accepted 
Shipping charges will be added on charge cards 

NEW PRODUCTS! 
Super Color S-100 Video Kit S129.95 Elf II Adapter Kit $24.95 
Expandable to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled Memory mapped 1K RAM expanda-
ble to 6K 5-100 bus 1802 8080 8085 780 etc 
Delivery January 80 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K Hidden refresh w clocks up to 4 
MHz w no wait states Addl  16K RAM $63 

Quest Super Basic 
Quest, the leader in inexpensive 1802 systems 
announces another first Quest is the first com-
pany worldwide to ship a full size Basic tor 1802 
systems A complete function Super Basic by 
Ron Conker including floating point capability 
with scientific notation inumber range • 17E 
32 bit integer • 2 billion Multi dim arrays. String 
arrays String manipulation Cassette 1.0. Save 
and load. Basic. Data and machine language pro-
grams. and over 75 Statements. Functions and 
Operators 
Easily adaptable on most 1802 systems Re 
quires 12K RAM minimum for Basic and user 
programs Cassette version in stock now ROM 
versions coming soon with exchange privilege 

Plugs into Elf 11 providing Super Ell 44 and 50 pin 
plus S-100 bus expansion (With Super Ex-
pansion) High and low address displays, state 
and mode LED s optional $18.00. 

Gremlin Color Video Kit S 69.95 
32 x 16 alpha numerics and graphics up to H 
colors with 6847 chip. 1K RAM at E000 Plugs 
into Super Elf 44 pin bus No high res graphics 

allowing some credit for cassette version New 
improved version with improved speed and accu-
racy now avail Source list for 1/0 now incl 

Super Basic on Cassette  $40.00 

Tom Pittman 's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of it. 
Never altered before.  $19.00 

S-100 4-Slot Expansion  S 9.95 

Super Monitor VII Source Listing  S15.00 

Coming Soon: Assembler. Editor, Disassem-
bler. DA AD. Super Sound Music. EPROM 
programmer. Stringy Floppy System. 

RCA Cosmac Super Elf Computer $106.95 
A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wail, 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 
universities are using the Super Elf as a course 
of study OEM s use it for training and R & D 
Remember other computers only otter Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
59.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested 
Cluestdata. a 12 page monthly software pub• 
lication for 1802 computer users is available by 
subscription for 512 00 per year Issues 1-12 
bound 516 50 
Tiny Basic Cassette $10.00, on ROM $38.00. 
original Elf kit board 514.95. 1802 software: 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

subroutines allowing users to take advantage of 
monitor functions simply by calling them up 
Improvements and revisions are easily done with 
the monitor If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards Also a 1K Super 
Monitor version 2 with video driver for full capa 
Imlay display with Tiny Basic and a video interface 
board Parallel I/O Ports 59.85, RS 232 $44.50. 
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
515 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 below) 

Same day shipment. First line parts only 
factory tested Guaranteed money back 
hality IC sand other components at fac-
mryc prices 

INTEGRATED CIRCUITS 
7409111 
CON 
4029 
404/1 
4099 
410. 
4•4N 
4200, 
422* 
MON 
4419, 
4451 
4479 
448/1 
a5C41 
474. 
475. 
45/4 
48911 
490/1 
492. 
49314 
49511 
400. 
4'0711 
4,2114 
4, 23.1 
a2514 
410SN 
415,0., 
415119 
415411 
4,579 
4,6,44 
41629 
4/63. 
4,24N 
4,2514 
41901. 
419219 
4193. 
422111 
4291111 
43659 
+366/1 
43679 

74/118 191. 
SCON 

41.502/1 
4. Soo. 

• 

4.4 
4.52024 
M.52211 
I 5744 
, 

5 

.4z5,13/4 
3157329 
'41.5,3611 
44515111 
0.5155/1 
•4051519 
445,6244 
44516311 
'N.5174/4 
•41.5 ,9014 
'44522111 
mzS25P1 
Mt. SU N 

,1113228 5  31  -.34016 
19 4403205-u 2  50  CD4027 
29 19132011 15  50  C114028 
25 1.1132085  35  C04029 
23 0832075  15  CD4030 
20 1143203•12  15  CD4035 
10 1113208•15  35  COMMO 
20 114324/1  40  00.042 
39 I.M33604  00  C0.343 
20 163409.5  15  C04044 
5$ LA3404-1  35  CD4046 
74 I.M3401412  35  CD40.19 
51 114340415  35  C01050 
77 1641101424  35  C0.051 
20 1M3407 5  25  CDK*0 
35 1.143403-11  25  C0.1066 
iv 1.M3407•12  26  C0.0641 

114340315  25  CI)4069 
1 85 1.19340,111  25  C1)4070 
93 1113.31-21  on  50407, 
iS 111350  50  C04072 
43 09377  50  C04073 
69 L.M379  00  C0475 
20 114310N  00  C04076  / 65 
15 1.183/11  80  004078  40 
34 LIA M  60  C04061  35 
59 1.1071191  65  504011a  35 
45 11470191  26  004,10 
77 LA MM.  50  C0400  550 
1 ZO 1.1173311  85  C045C7  1 00 
69 161741CH  3$  CD4506  425 
200 0871111  38  C045,0  1 02 
69 1.1747/01  75  C111451t  94 
87 11174101  15  CD41515  152 
1 25 1511X011  I 75  C04516  I 10 
3, 1641301  , 10  001516  , 02 
in I.M1305  i or  C04520  i 01 
95 1A41307  200  504522  r 5/ 
15 191310  275  C045211  79 
Cr 141458  M  CD1553  3 50 
85 110800  t 75  C04566  225 
2 75 114,1112  750  C045413  235 
I 65 1141889  300  004515 
69 1.42111  1 75  CD40192 
89 1912902  225  74500 
89 LM)90011  60  74504  15 41 

1.14)9D5  1 75  MVO  35 

35 MC1458V  SO  74C20  35 
114390911  95  74C14  95 

35 118550.1  , 00  14030 
55 695334  39  74C48 
40 NE5564  85  7474 
45 NE5654  I 00  74576 

1495661/  1 50  74590 
55 NES67V  1 CO  74593 
t 25 14E5706  475  74154 
45 78105  60  745160 
45 781.01  60  74075 
45 78M05  IS  74092 
45 75,00  75  74221 
75 7549,511  50  745905 
75 75992084  55  745906 
25 75494511  09  745914 
00  745927 
00 AMOCO/M U M 7.5923 
00 93386  450  745925 
10 870054  , 395  74C926 
65 1170 ,C11  12 00  74C927 
65 875051  r3 95 
45 40730  995 
09 94 4V6  740 
65 iCL7103  950 
'0 'Color  I 425 
10 
10 CMOS 
65 C041100 
65 00.001 
an C0 032 
25 004C06 
50 C04007 
60 co  
65 C04009 

CON/11) 

90 CD4012 
I 10 C01013 

•  t 90 50•014 
A  I 90 CD4015 
03009  295 0040 ,6 
9301.14.11  15 CD4017 
44305H  87 C040,3 
19179  15 C04019 
430114  1 00 C114020 
M309.  1 SO 50402, 

P  7.22 
• 

250 

85 

1 35 
1 35 
85 
vs 
85 

I !! 
I 42 

00 

7, 

;g 

35 
225 

irs 

;;.1 c3 
225 
250 
600 

1 79 
603 
600 
750 
695 
695 

83 890095 

8096  1:55 
1005 

8091  65  11.117/1110 
8096  65  185 10,3  550 
8709  1 25  985 1014  750 

25  /1110  450  3317  695 
35  /1813  3 OD  mom 
35  11120  550  11024  455 
ICI  8323  3 '0  25130 a.. 0.4.6 
35  8324  350  2100  775 
26  8125  320  27,61,  24 50 
15  572 1  189„  2716 IMO  34 95 
..45 4.2e  279  20 00  
35  8797 , 69  2732  8500 
28  8190  69  2758  72 SO 
47  07411  05 00 
I 25  WOOdsionorr nem87.8 
00  2101 I  295  3741  
55  2102,1  95  0,55. 
1 05  210241,4  t 15  102s23 
94  2,02.1421.  1 CO  6125123 
is  21102.1  1 13  1625129 
1 02  2,04A-4  495  .029129 
t 35  2107154  375  .82501 
I 10  21114  375  .126,36 
28  2i12-2  395  .120132 
75  211 4 303.97 .0 010.577 
211  21744. 490.8640  5221 

P.0 Box 4430M, Santa Clara, CA 95054 
Will calls: 2322 Walsh Ave. 

(408) 988-1640 

4116 2013n.  950 
54 ,16 2000.60 00 
25 138  6)0 

MM 9280 
MM 5320 
9045330 
P04111).3 
REI4110•4 
%IOU 
42000 

300 
995 
59. 
400 
500 
695 
995 

911024  1 50 
H00,65,5  695 
111457100  450 
0,903 -I 985 95 
44C1066'5 , A 9 95 
Av. 

C30015 
01.531 , 55 
MM5312  390 
4101314  350 
MI15369  210 
40665641  14 45 
MM5/165  795 
C17001  5 130 
CT7010  II 95 
C17015  895 
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7207  5S'S 
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05032659  3 75 
09305659  375 
1.19153104  250 

1111:11021105155011 
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995 6501 
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6100 
6802 
6620 
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2110 
1212 
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8224 
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6.11;  695 
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:;4  04 r5 
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193208 plas ,7 95 
1061P  11 SO 
COP1/02C0 19 95 
00878020  25 CO 
COP1961  12 95 
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595 
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rI3  
995 
95 
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UCif 
ELECTRONICS 

501111UMMU 
30 ma mma  250 
4154n  ors 
00 pm Ma.  450 
100 pm Pm PM 525 

PC N U M 
611016 1St Um 15.11111 
P. 11), PM  109 
8  15  21  10 
Ii  14  14  35 
'6  I6  28  42 • • • 
WIRE WRAP LE M 1 
P.  Pm 
14  32  24  86 
16  33  28  1 00 
/8  57  40  23 

mnnniul 
MHZ  450 

2 MHz  450 
4 Mit  425 
5 Mel/  43 , 
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Rockwell AIM 65 Computer 
..,o2 54,00 41115, oudra with full ASCII keyboard 
Lind 20 column thermal printer 20 char alphanu-
meric display ROM monitor fully expandable 
5375.00. 4K version $450.00 1K Assembler 
$86.00. 8K Basic Interpreter $100.00 
Special small power supply for A1M65 assem in 

frame $49.00. Complete AIM65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AlM65 plus power supply $47.50. 
Special Package Price 4K AIM 8K Basic power 
supply. cabinet $599.00 
AIM65 KIM VIM Super Elf 44 pin expansion 

noard 3 female and 1 male bus Board plus 3 
onnectors $22.95. 
AIM65 KIM VIM I 0 Expansion Kit 4 parallel and 
serial ports plus 2 internal timers $39.00. PROM 
programmer for 2716 115010 32K RAM Board 
assent  $419.00 16K RAM assem $360.00 

Multi-volt Computer Power Supply 
8v 5 amp, • 18v 5 amp, Sc 1 5 amp, - 5v 
5 amp. 12v 5 amp.  12 option -5v. - 12v 
are regulated Kit 529 95 Kit with punched frame 
537 45.54 00 shipping Kit of hardware 514 00 
Woodgrain case 510 00 51 50 shipping 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultra-
violet. assembled  $37.50 
Safety switch- Timer version  $69.50 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal tune base Outstanding accuracy 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won t hold a charge 
and then charges them up all in one kit wtfull 
parts and instructions  $7.25 

LRC 7000 + Printer $389.00 
40,64 column dot matrix impact std paper 
Interface all personal computers 

S-100 Computer Boards 
8K Static RAM Kit  S129 00 
8K Static Godbout Econo HA Kit  145 00 
16K Static Godbout Econo XIV Kit 5285 00 
24K Static God bout Econo VI1A-24 Kit 435 00 
32K Static God bout Econo 0-32 Kit $575 00 
16K Dynamic RAM Klt  199 00 
32K Dynamic RAM Kit 
64K Dynamic RAM Kit 
Video Interface Kit 

310 00 
470 00 
$129.00 

80 IC Update Master Manual $55.00 
Complete IC data selector. 2700 pg master refer-
ence guide Over 51.000 cross references Free 
update service through 1980 Domestic postage 
$3 50 79IC Master closeout $29 95 

Z80 Microcomputer 
16 bit 1 0. 2 MHz clock 26 RAM ROM Bread-
board space Excellent for control Base Board 
S28 50 Full Kit 599 00 Monitor $20 00 Power 
Supply Kit $35 00 

Video Modulator Kit  $8.95 
Convert TV set into a high quality monitor w/o 
affecting usage Comp kit wdull instruc 

Modem Kit $60.00 
State of the art ong answer No tuning neces-
sary 103 compatible 300 baud Inexpensive 
acoustic coupler plans included 

BSR Controller $39.95 
Connect your computer to the BSR Home Control 
System Computer controlled ultrasonic trans-
mitter for your BSR Software for 1802 user 

FREE Send for your copy of our NEW 1980 
GUEST CATALOG Include 28c stamp 

g,/ Reader Service-see page 195 73 Magazine • August, 1980  169 



VINEYARD AMATEUR RADIO WANTS TO BE YOUR HEADQUARTERS FOR 
OSCAR 9 COMMUNICATIONS WITH KLM EQUIPMENT. 

KLM-420-450 18C Circular Polarized Antenna (435MHz) 

CS-2 Circularity Switcher 

KLM-144-150-16C Circular Polarized Antenna (2M) 

CS 1 Circularity Switcher 

PA15-110CL 420 450 MHz Power Amp. (linear) 

Echo 70 432 435 MHz CW-SSB Transceiver 

KR-500 rotors 

Fiberglass circular antenna support mast 

$59.95 

$49.95 

$99.95 

$29.95 

$329.95 

$379.95 

$199.95 

$2.00/ft. 

These KLM Antennas, Amplifiers, Transceivers and accessories are available for immed-
iate delivery and V.A.R. will pay the U.P.S. on orders placed before 8/30/80. 

TArEN-TEC INC 
SEVIERVILLE  TENNESSEE 37862 DELTA MODEL 580:1; 

All new, all 9 hf bands and only $849! 
DEL IA  the symbol of change the name 
of a great new TEN-TEC transceiver. A trans-
ceiver for changing times, with new features, 
performance, styling, size and value. 
TOTAL SOLID-STATE. By the world's most 
experienced  manufacturer of hf solid-state 
amateur radio equipment. 
ALL 9 HF BANDS. First new transceiver 
since WARC.  160-10 Meters including the 
three new hf bands (10, 18 & 24.5 MHz). 
Ready to go except for plug-in crystals for 
18 and 24.5 MHz segments (available when 
bands open for use). 
SUPER RECEIVER. New, low noise double-
conversion design, design, with 0.3 IAV sensitivity for 
I n dB S+N/N. 

For a limited time only, V.A.R. will pay the U.P.S. Shipping on your 
new Delta.  • The shipping is free. The call is free. . . ORDER NOW! 
The new DELTA $849.00.  'Offer expires 8/30/80. 

ilt43 VINEYARD AMATEUR RADIO 
86  Art (WASOYS) — Sales and Service — Jay (W HY01\1) 

4407 Vineyard, Oxnard, CA 93030, (805) 485-0942 

FOR YOUR VISA AND MASTER CHARGE ORDERS ONLY CALL 

-800-854-2003, Ext. 873 Nationwide 24-hour order line 1  California 24-hour order line 
1-800-522-1500 ext. 87.3 } 

----0.......,..,•, 

VISA 

Orders 
accepted 
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7294 N W 54 STREET 

MIAMI, FLORIDA 33166 gURPLUS LECTRONICS 
ORR ,-69 

PHONE: (305) 88 7-8 228 

TVVX  81 0-848-6085 

WHOLESALE  RETAIL 

S0239 

10/$5.00  100/35.00 
50/$20.00  1000/$300.00 

PL259 
Amphenol 
.60c ea. 

CB SPECIAL 
Brand new printed circuit board assembly. Used in all HyGain 40 Channel 
CB transceivers. Fits many other manufacturers' units also. Squelch 
pot/volume controllchannel selector switch not included.  Board 
1.9-7.50 ea.  50-99 - 6.00 ea.  Dimensions 
10-49-6.50 ea.  100-up- 5.50 ea.  6" x 61/2 " 

TRIMMER CAPS 
Can tit in your watch 
3.5-20 pF & 5-30 pF 
5.75 ea., 2/51.25 

5/53.00 

CB SPECIAL W/40 ch SW same as above 
1-9 $10.50 ea.  50-99 $9.00 ea. 
10-49 $9.50 ea.  100-up $8.50 ea. 

E. F. Johnson S Meter 
Edge Meter 250 UA Fits in 5/8 x 1 318" hole 

MTG holes on each end 1-1/4" behind panel 

Black scale 0.5 bottom 1 20 top 

Si 25 ea  5/$5 00 

Serviceman Special 
New Hy Gain 40ch CB Less Case. Speaker 8 Knobs (as is) 

$14 95 ea 

NEW Hy-Gain Remote 40ch CB Less Case Speaker 8 Control Mic 
la, is,  $14 95 ea 

POLY FOAM COAX 
50 Ohm 

Low Loss = to RG174 
$4 95/100' 53.00/50' 

E. F. Johnson Signal Strength 
Meter  200 UA  2',  . 2'  Sq mounts in 
1 .4 hole 1 behind panni Scale 1.30 db top 
5 bottom 

$4 95ea  5420 00 

ASTATIC T-UG8-D104 
PREAMP Desktop microphone 
w/crystal element 3 Pin Plug  $35 ea 

PANEL METERS 
$4.00 ea  2 for $7.00 

25-0-25 dc Volts  x 3" 

0-25 dc Volts 
/4 " A  74 " 

0-50 ac Volts 

-Shunt Required-

ILEX COPY LENS F:5.6,6.1 
Focal Length (155MM) 13/4 " 0, 
2 1/16" L. 1 1/16" Fixed Iris. 
$7.50 ea. 

NEW E.F. Johnson Power MiciLess 
Cord Desktop Style  $19.95 ea 

ULTRASONIC 
TRANSDUCER 

Detects sound above the range of human 
hearing , Transmits & receives 

52,50 ea. 5/510.00 

CERAMIC IF FILTERS 
EFC L455K 
$3 50 ea 

8 Position Dip Switches 
16 pin (AMP) $1.50 ea. 
10413.50 

15' MODEM CABLES 
104122ga wire wishield. 
DB25P conn & DB51226-1 
cover on one end 
$5.50 ea.  101550.00 

25' MODEM CABLES 

1312291 wire wIshisld, 
1:1825P cone & 0651226-1 
cover on one end 
16.50 ea  10360 00 

MAGNETIC PICK UP 
TRANSDUCER 

Converts motion to ac voltage without 
mechanical linkage 

2" w16' shielded cable 
$4.95 ea. 

Double Row/Wire Wrap .100 

25 pins 
30 pins 
50 pins 

$3.49 ea 
$3.96 ea 
$5.43 ea 

10/$30.00 
10/$32.00 
10/$45.00 

12 Vdc RELAY 
SPST 35 Amp Contacts 

Open Fra me 

Rugged, great for mobile use 

54.50 ea  5320.00 

12 Vdc RELAY 
SPST Open Frame 
5 Amp Contacts 
Mfg-Magnecraft 

$1 50 ea  4/$5 00 

SOLDERLESS TEST 
PROD (BLACK) 

Threaded type, molded handle 
5.40 ea. 10/53.50 

22 pins/Double Row/Dipped Solder 

156  S2.08 ea  10/517.00 

22 pins/Double Row/Wire Wrap 

156  $2 44 ea  10/51900 

USED MUFFIN FANS 
3 blades, 110VAC, 4i ,"  sq. 

$5.95 

Double Row/Solder Eyelet .156 
6 pins  $1.10 ea  104 9.00 
15 pins  $1.55 ea  10/512.50 
22 pins  S2.08 ea  10417.00 
43 pins  $3.66 ea  10430.00 

C & K SWITCHES 
PART # MOVEMENT 
7101  ON/NONE/ON SPST 
7103  ON/OFF/ON  SPST 
7108  ON/NONE/(ON) SPST 
7201  ON/NONE/ON  DPDT 
$1.00 EA  6 FOR $5.00 

12 V DC Horn 
2' diameter x 11/4 " deep 

„75 each 
3/52.00 

Autronic Elect Auto Alarm 
Easy installation independent cir• 
cults solid state 12V neg ground 
$5.00 ea.  

Extralytic 
4800 /.F at 7.5 VDC 
11/4 " length x 1" diameter 
0.00 each 
50 pF at 200 VDC 
13/4 " lengths 3/4 " diameter 
$2.00 each 

100 ASSORTED DISC CAPS 
(FULL LEADS) 20 EA OF 5 
DIFFERENT VALUES $2.00 

  PER PACK   

White Porcelain 
Egg Insulator 

1'/2" x  50¢ ea  3 for $1.25 

CW MINI SLIDE SW 
DPDT .15 ea. 10151.25 

ALL STAR AIR 
VARIABLE 
24 275 pF 75 ea 

CAPS RADIAL LEADS 
2200 uF a 16V 
25 ea. 1032.00 

RED SEVEN SEGMENT 
DISPLAY 

TIL 322P $1 .00 ea 

6 TV GAMES ON (1) CHIP 
Gen Instr AY-3-8500-1 
28 Pin Plastic Case 

EVERYDAY LOW PRICE $7.50 ea 

15' MODEM CABLES 
14422ga wire w/shield. 
DB25P conn & DB51226-1 
cover on one end $8.00 ea.  1CVS55.00 

15' MODEM CABLES 
10422ga wire w/shield, 
DB2SS conn & DB51226-1 
cover on one end $6.50 ea.  101560.00 

SOLDER LUG-TYPE CAPS 
50 UF  350V 1' D x 3" L 
50 UF  450V I" D x 21/2 " L 
50 UF a 450V 1" D x 3" L 
60e EA.  5 FOR $2.50 

BOURNS' EDGE 
MOUNTING 
5K pot single turn 

3345W series $1.50 ea 

EFJ CRYSTAL OVENS 
6V/12V 75° 
$5.00 ea. 

12 VOLTS 4. 1/2 AMP 
Filament transformer 
11/x" x 2" x 1- 51.50 ea. 

VALUE/MFD 

ASSORTED ELECTROLYTICS 

VOLTS  DIA 

63,000  6  15V 
10,000  @  20V  11/2 "  • 
2,700  6  25V  I 1/4 "  x 
2.900  6  25V  11/4 "  x 
3.000  a  25V  11/2 "  x 
18,000  6  25V  x 
21,000  at  25V  21/2 "  x 
1,000  ft  50V  11/4 "  x 
34,800  (it  50V  x 
450  al  75V  11/4 "  x 
500  qr  100V  11/2 "  x 
240  (it  300V  11/4 "  x 
50  qr  450V  11/4 "  x 

LENGTH  PRICE 

51/2 "  4.00 ea 
53/4"  3.00 ea 
21/4 "  2.00 ea 
2"  2.00 ea 
41/2 "  2.00 ea 
4"  3.00 ea 
3"  3.00 ea 
3)/x"  2.50 ea 
5'/2"  3.00 ea 
21/4 "  2.00 ea 
31/2 "  2.00 ea 

2.00 ea 
2"  2.00 ea 

IC SOCKETS 
Cambion 

Gold Plated Wire Wrap 
14pin  .35 ea  10/$3.00 
16pin  .38 ea  10/$3.30 

CTS DP6P ROT SWITCH 
.50 ea. 5/52.00 

COMCO XTAL FILTER 

2318"  x 3/4 " 

13KC BW S10 00 ea 

Coax Connectors 
UG-273/U BNC-F/UHF-M 2.50 
UG-255/U BNC-M/UHF-F 3.00 
UG-146A/U N-M/UHF-F 4.50 
UG-83B/U N-F/UHF-M 4.50 
UG-175 RG-58 Adapt. .20 
UG•176 RG-59 Adapt. 20 

AXIAL LEAD ELECTRO-
LYTIC CAPACITORS 

2 uF  15V 
10 uF @ 15V 
20 uF a 15V 
50 uF a 15V 
2.2 uF @ 25V 
3.3 uF a 25V 
1 uF  35V 
2 uF a 150V 

25 uF @ 25V 
3 uF  50V 
5 uF cg 50V 
10 uF a 50V 
250 uF  25V 
100 uF  SOV 
50 uF c 75V 

12 ea 
for 
SI 00 

15 ea 
for 
$2.00 

10 ea 
for 
$2.00 

All materiel guaranteed • If tor any reason you are not satisfied. our products may be returned within 10 dayS for a full refund (less shipping/ Please add $3 
TERMS: for shipping and handling on a., orders Additional 5% charge for shipp ng any item over 5 !Ds COD's accepted for orders totaling $SO 00 or more All orders 

shipped UPS unless otherwise specified Florida residents please add 4% sales far Minimum order $ IS 00 

EQUIPMENT  COMPONENTS / WIRE & CABLE / ACCESSORIES 
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THE ZULU IS BACK! 

JUMBO CLOCK MODULE 

.7 7. 7q-1, 

ASSEMBLED, NOT A KIT, 

ZULU 

$495 

MA1001C 
BRAND NEW!  

6 01• 10 !UMW,  INC. I I D DP:Pi A r• 
I! ITR  At 1 (Ml FORMAT 
2. RR Al ARM SIGNAL OUTPUT 
50 0E160 4! OPERATION 
TED ORIORTNESS CONTROL 
POWER 1 AIL URE INDICATOR 
SLIEPA SNOOZE TIMERS 

10 , 

Add S1 95 for AC XFMR 

COMPARE AT UP TO TWICE 
OUR PRICE! 

PERFECT FOR USE 
WITH A TINEBASE. ..lars/uFACTURER S CLOSEOUT! 

6 for S5 with hardware. 

MICRO MINI  

TOGGLE SWITCHES t   

../ .... 
990 
EACH 

  CABLE TIES   
MAKE YOUR PROJECTS -NEAT & TIDY "4" CABLE TIES AT 

A FANTASTIC PRICE. GET THIS BARGAIN AND "TIE" IT 

DOWN.  S2.00 for 100 or better yet S15.00 for 1000 

ALARM CLOCK KITS: 
4 Digit .5" 

Here it is! The first of several quality kits we have been asked for: Here 
what you get - unbelievable as it may sound. 
1 National - 5375AA Clock Chip 

1 Bowmar Clock Stick Readout (LE D 1 4 digit - 
13  Transitors 

2 Push Buttons for time set 

2 Toggle Switches for alarm 
1 Filter Cap 

4 1N4000 series diodes 
1 1N4148 

2 Disc caps 

29  Resistors 

1 Transducer (Speaker) for Alarm 
1 LED Lamp for alarm indicator 

0;0°1 
C 

CV/1( °.'  

1 2" 

is 

140' 
$9.99 
P.C. Board $2.25 

Plug In 

Transformer $1.50 

D.C. MODEL 
Includes 60 Hz timebase. 

This Kit Includes 

1 National 5375AA Clock Chip 

1 Bowmar Clock Stick Readout - (L.E.D ) 4 digit - 1/2-

12  Transistors 

2 Push Buttons for time set  P.C. Board  S2.25 
2 Disc caps 

27  Resistors 

1 MOV 

1 60 Hz time base 

.14 

$12.75 

5-14 V.D.C. BETTER BEEPER 
Two audio oscillator - a low frequency pulse oscillator 
either or both audio frequencies can be shifted (warbled) or 

pulsed on and off. Constant tone capability. Any combination 
of pulses and warbles or tones. 1  DX 1'4" ALARMS 
TOYS-TESTING-ETC. 

P C. BD & Complete Kit  S3.55 or 3 for 59 

RCA SENSITIVE GATE TRIAC 
TO-5 CASE. HOUSE #40531 
ALSO SAME AS T2300D. 
2.5 AMPS 400 PIV 

5 FOR $1.19 
Perfect for Dimmers, Color Organs, etc. 

PC LEADS 

NON POLARIZED CAPS 
200 UF/50 VNPS  4 FOR $1.25 

5 VOLT REED RELAY 
An absolutely fantastic item  Compare this 

price with any advertiser. While They Last. 

$1.10 
Turns on at 10 MA  Drops out at 5 MA 

111111 0 k,--- ------ FACTORY PRIME 

581 - Polar LED  59C ea. or 10 for S5 

LAB-BENCH VARIABLE $12.00 KIT 
PO WER SUPPLY KIT  SUPER SALE 
5 to 20 VDC at 1 AMP. Short circuit 
protected by current limit. Uses IC 
regulator  and  10  AMP  Power 

Darlington. Very good regulation and 

low ripple. Kit includes PC Board, all 

parts, large heatsink and shielded 
transformer 50 MV. TYP. Regulation  
NATIONAL SEMICONDUCTOR 

"COLOSSUS JR." JUMBO CLOCK MODULE 

INTERSIL 8038 FUNCTION GENERATOR 

Produces  sine,  square wave, and 

triangular wave forms.  53.00 ea. 
14 PIN DIP  5/S12.50 

16K DYNAMIC RAM CHIP 
WORKS IN TRS-80 OR APPLE II 

15K X I Bits  16 Pin Package Same as 
Mostek 4116-4  250 NO access 410 NS 
cycle time Our best price yet tor this state 
of the art RAM 32K and 646 RAM boards 
using this chip are readily available These 

are new fully q(iara weed devices by 

mai° , riq 

VERY LIMITED STOCK! 

'MAGAZINE SPECIAL" 

8/S59.95 

'.•A'N.UFACTORER S CLOSEOUT. 

••• 

PERFECT FOR USE 

WITH A TI MEBASE 

MA1013 
BRAND NEW! 

• Bright 4 digit 07  LED Display 
• Complele•Add only Transformer and Switches 
• 24 Hour Alarm Signal Output 

• 12 Hour Real Time Formal 
• SO or 60 Hz Operation 

• Power Failure Indication 
• LEO Brightness Control 
• Sleep and Snooze Timers 
• Alarm 'on ' and PM Indicators 
• Direct Drive • No RFI 
• Direct Replacement for MA1012 
• Comes with Fvii Data 

60 Hz CRYSTAL TIME BASE 
$4.95 (Compitte Ki 

Uses MM5369 CMOS divider IC 
with high accuracy 3 579545 
MHZ Crystal Use with all MOS 
Clock Chips or Modules Draws 
only 1 5 MA All parts, data and 
PC Board included 100 Hz 
same as above. except SS.95 

SONY 23 WATT AUDIO AMP MODULE 
#STK-054 '23 WATTS SUPER CLEAN AUDIO 201-12 to 

100  KHZ  2 DB  HYBRID.  SILICON.  SELF-

CONTAINED MODULE  ONLY 14 x 2'  IN WITH 
DATA 

COMPARE AT UP TO TWICE OUR PRICE! S6.50each 

VARO BRIDGE 
In a Mini Dip 

Package 
1A 50 VOLT 

2/S1.19 

10/S4.90 

D.C. HORN 
VERY LOUD' 
6-12 VDC 
Like Used In 
Smoke Alarms 

FANTASTIC SAVINGS 
Compare this true value 

.60 ea.  4 For 52.00 

REPEAT OF A SELL-OUT! 
VECO PRECISION THERMISTOR  GLASS TYPE VECO 
#41A72 82K OHMS AT ROOM TEMP VERY SENSITIVE 
INDIVIDUALLY PACKAGED IN PLASTIC VIALS $3 00 VALUE 

$1.00 each or 3 FOR $2.50 
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These Low Cost SSB 

TRANSMITTING 
CONVERTERS 
Let you use inexpensive recycled 

10M or 2M SSB exciters on UHF & VHF! 

• Linear Converters for SSB. CW, FM. etc. 
• A fraction of the price of other units: no need to 
Spend $300 - $400, 

• Use with any exciter: works with input levels as 
low as 1 mW. 

• Use low power tap on exciter or simple resistor 
attenuator pad (instructions included). 

• Link osc with RX converter for transceive. 

XV4 UHF KIT - ONLY $99.95 
28-30 MHz in, 435-437 MHz out; 1W p.e.p. on ssb, up to 
11/2 W on CW or FM. Has second oscillator for other 
ranges. Atten supplied for 1 to 500 mW input, use 
external attenuator for higher levels. 

Extra crystal for 432-434 MHz range   $5.95 
XV4 Wired and tested  $149.95 

XV2 VHF KIT - ONLY $69.95 
2W p.e.p output with as little as lmW input. Use simple 
external attenuator Many freq ranges available. 

MODEL  INPUT (MHz)  OUTPUT (MHz) 

XV2-1  28-30  50-52 
XV2-2  28-30  220-222 
XV2-4  28-30  144-146 
XV2-5  28-29 (27-27.4 GB1145-146(144-144.41 
XV2-7  144-146  50-52 

XV2 Wired and tested   $109.95 

XV28 2M ADAPTER KIT - S24.95 
Converts any 2M exciter to provide the 10M signal 
required to drive above 220 or 435 MHz units. 

t• 

NEW! COMPLETE TRANSMITTING CONVERTER 
AND PA IN ATTRACTIVE CABINET 

Far less than the cost of many 10W units! 

Now, the popular Hamtronics Transmitting Converters 
and heavy duty Linear Power Amplifiers are available as 
complete units in attractive, shielded cabinets with BNC 
receptacles for exciter and antenna connections. Perfect 
setup for versatile terrestial and OSCAR operations! Just 
right for phase 3! You save $30 when you buy complete 
unit with cabinet under cost of individual items. Run 
40-45 Watts on VHF or 30-40 Watts on UHF with one 
integrated unit! Call for more details. 

MODEL  KIT  WIRED and 
TESTED 

XV2/LPA2-45/Cabt (6M or 2M) $199.95  $299.95 
XV4/LPA4-30/Cabt (for UHF)  $229.95  $349.95 

Easy to Build FET 
RECEIVING 
CONVERTERS 
Let you receive OSCAR and other 
exciting VHF and UHF signals on 
your present HF or 2M receiver 

• NEW LOW-NOISE DESIGN 
• ATTRACTIVE WOODGRAIN CASE 
• Less than 2dB noise figure. 20dB gain 

MODEL  RF RANGE  OUTPUT RANGE 

CA28  28-32 MHz  144-148 MHz 
CA50  50-52  28-30 
CA50-2  50-54  144-148 
CA144  144-146  28-30 
CA145  145-147-or-  28-30 

144-144.4  27-27.4 (CB) 
CA146  146-148  28-30 
CA220  220-222  28-30 
CA220-2  220-224  144-148 
CA110  Any 2MHz of  26-28 

Aircraft Band  or 28-30 
432-434  28-30 
435-437  28-30 

CA432-2 
CA432-5 
CA432-4  432-436  144-148 

Easily modified for other rf and if ranges. 

STYLE 

Kit less case 
Kit with case 
Wired/Tested in case 

VHF  UHF 

$34.95 
$39.95 
$54.95 

$49.95 
$54.95 
$64.95 

Professional Quality VHF/UHF 

FM/CW EXCITERS 
• Fully shielded designs 
• Double tuned circuits for spurious suppression 
• Easy to align with built-in test aids 

T50-50  6-chan. 6M, 2W Kit  $44.95 
! T50-150 6-chan, 2M. 2W Kit  $44.95 
T50-220 6-chan. 220 MHz, 2W Kit  $44.95 
T450  1-chan, 450 MHz, 34W Kit  $44.95 

See our Complete Line of 
VHF & UHF Linear PA's 
• Use as linear or class C PA 
• For use with SSB Xmtg Converters, FM Exciters, etc. 

LPA2-15 6M, 2M. 220: 15 to 20W  $59.95 
LPA2-30 6M, 2m; 25 to 30W  $89.95 
LPA2-40 220 MHz. 30 to 40W  $119.95 
LPA2-45 6M, 2M: 40 to 45W  $119.95 
LPA4-10 430MHz. 10 to 14W  $79.95 

LPA4-30  430MHz, 30-40W  $119.95 
See catalog for complete specifications 

IT'S EASY TO ORDER! 
• Write or phone 716-392-9430 
(Electronic answering service evenings & weekends) 
• Use Credit Card, UPS COD, Check, Money Order 
• Add S2.00 shipping & handling per ordes 

Call or Write to get 

FREE CATALOG 
With Complete Details 
(Send 4 IRC's tor overseas malleugl 

FAMOUS HAMTRONICS PREAMPS 
Let you hear the weak ones too! 

Great for OSCAR. SSB. FM. ATV. Over 14.000 in 
use throughout the world on all types of receivers 

r$ • r, 

• NEW LOW-NOISE DESIGN 
• Less than 2 dB noise figure, 20 dB gain 
• Case only 2 inches square 
• Specify operating frequency when ordering 

MODEL P-30 VHF PREAMP, available in many versions 
to cover bands 18-300 MHz 

MODEL P432 UHF PREAMP, available in versions to 
cover bands 300-650 MHz 

STYLE  VHF  UHF 

Kit less case  $12.95  $18.95 
Kit with case  $18.95  $26.95 
Wired/Tested in Case  $27.95  $32.95 

NEW VHF/UHF FM RCVRS 
Offer Unprecedented 

Range of Selectivity Options 

• New generation 
• More sensitive 
• More selective 
• Low cross mod 
• Uses crystal filters 
• Smaller 
• Easy to align 

; 

• 

Not-

R75A• VHF Kit for monitor or weather sattelite service. 
Uses wide L-C filter. -60dB at ± 30 kHz  $69.95 

R758* VHF Kit for normal nbfm service. Equivalent to most 
transceivers. -60dBat ± 17 kHz. -80dBat ± 25 kHz... $74.95 

R75C* VHF Kit for repeater service or high rf densityarea. 
-60dBat ±14kHz.-80dB±22kHz,-100dB±30kHz.... $84.95 

R75D• VHF Kit for split channel operation or repeater in 
high density area. Uses 8-pole crystal filter. -60dB at 
±9 kHz, -100dB at ± 15 kHz. The ultimate receiver!... $99.95 

• Specify band: 10M. 6M. 2M. or 220 MHz. May also be used 
for adjacent commercial bands. Use 2M version for 137 MHz 
WX satellites. 

R450( ) UHF FM Receiver Kits, similar to R75, but for 
UHF band. New low-noise front end. Add $10 to above 
prices. (Add selectivity letter to model number as on R75.1 

A14 5 Channel Adapter for Receivers   $9.95 

NEW R110 VHF AM RCVR 
AM monitor receiver kit similar to R75A, but AM. Available 
for 10-11 M. 6M, 2M, 220 MHz. and 110-130 MHz aircraft 
band $74.95. (Also available in UHF version.) 

HAMTRONICS' IS A REGISTERED TRADEMARK 

ham ro ws, inc. 
65J MOUL RD • HILTON, NY 14468 
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SEINCONIIIICTORS SURPLUS 
2822 North 32nd Street/Unit -1 Rumania, Arizona 85008 (602) 956-9423 

We aomarlit checks, MasterCharge, and Visa 
14. 514-1  Prices subject to change without notice  M EI 

FOR OUT OF STATE USE OUR NEW 800 NUMBER FOR PHONE ORDERS  SOO 528-3611 
NO ORDERS WILL BE ACCEPTED UNDER $10.00, NOT INCLUDING SHIPPING! 

NO C.O.D. ss. PHONE IN YOUR ORDER 

NEW PRIME RF 
2N2270 

2N2857 
2N2857JAN 
2N2947 
2N3227 
2N3261 

2N3375/mm3375 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N3866JANTX 
2N3925/M9477 
2N3948 
2N3950 
2N3959 
2N4072 
2N4427 
2N4429 
2N4877 
2N4959 
2N5108 
2N5109 
2N5179 
2N5177/MRF5177 
2N5214 
2N5583 
2N5589 
2N5590 
2N5591 
2N5635 
2N5636 
2N5637 
2N5641/PT4132D 
2N5642 
2N5643 
2N5645 
2N5842/MMI607 
2N5847 
2N5919 
2N5946 
2N5849/MM1620 
2N5862 
2N6080 
2N6082 

2N6083 
2N6084 

POWER TRANSISTORS 
$ 1.00  2N6094  $ 7.15 

1.57  2N6095  11.77 
2.54  2N6097  29.54 
17.25  2N6166  38.60 
3.25  2N6368  26.52 
2.32  2N6439  45.77 
9.32  40280  3.00 
1.80  40281  11.90 
8.00  40282  12.90 

1.20  40894  1.20 
2.80  PT355IC/2N6082NS  5.00 
4.49  (no stud) 
8.00  PT3563 
2.00  PT4571A 
26.86  PT3607 
3.88  PT3123E 
2.00  MRF216 
1.20  MRF221 
9.00  MRF227 
1.00  MRF238 
2.23  MRF240 
4.03  MRF245 
1.66  MRF247 
1.05  MRF314 
21.62  MRF412 
20.00  MRF421 
4.55  MRF422A 
6.83  MRF426A 
8.15  MRF432 
11.85  MRF449A 
6.86  MRF450 
13.38  MRF450A 
22.15  MRF452 
6.00  MRF452A 
12.38  MRF454 
15.82  MRF454A 
12.38  mRF455 
8.78  mRF455A 
11.15  mRF474 
30.00  MRF475 
14.69  MRF476 
21.29  MRF477 
51.91  MRF479 
7.74  MRF485 
11.30  MRF502 

13.23  MRF604 
14.66  MRF629 

5.00 
1.50 

5.00 
5.00 
22.46 
10.08 
3.00 
10.00 
14.62 

33.30 
33.30 
14.08 
23.83 
31.38 
44.14 
10.24 
11.23 
10.61 
11.77 
11.77 
15.00 
15.00 
21.83 
21.83 
14.08 
14.08 
3.00 
3.25 
2.25 
10.06 
4.68 

3.50 
1.08 

2.00 
3.00 

mRF901 
mRF902 
mRF904 
mRF911 
mRF5177 
mRF8004 
cD3495 
cD3435 
A50-12 
BFR96 
MWA110 
MWAI20 
MWA130 
MWA210 
MWA220 
MWA230 
MWA310 
MWA320 
MWA330 

MICROWAVE DIODES 
1N21 
IN21B 
1N21D 
1N21WE 
1N23CR 
IN23F 
1N23WE 
1N23FMR 
IN25 
1N78 
1N446 
1N3655A 
1N5711/2835 
MBD101 
MB1101 
IS1544A 
P40075 
1N41SEMR 
MA4I482 
MA41482R 

$ 3.99 
12.55 
3.00 
4.29 
21.62 
1.60 

19.99 
29.95 
29.95 
2.00 
6.92 
7.38 
8.08 
7.46 
8.08 
8.62 
8.08 
8.62 
9.23 

2.85 

3.85 
3.85 
2.85 
4.85 
5.50 
4.00 
6.95 
6.50 
8.63 
12.00 

3.85 
1.99 
1.99 
4.99 
3.00 
3.85 
7.85 
3.00 
5.00 

MOTOROLA RF MODULES 
MHW602 
20 W output at 174 MHz 
12.5 VDC  20.6 dB Gain 
$42.00 
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2822 North 32nd 8treet/Unit -1 Phoenix, Arizona 85008 (602) 956-9423 
We accept checks, MasterCharge, and Visa ommi 

  4 .. Prices subject to change without notice 

HAM MICROWAVE RECEIVERS 
2100-2400 MHz 
28 dB Gain 
2.5 to 3 dB Noise 

Assembled and tested with 90 day guarantee  $269.95 
$5.00 shipping with charge card or money order. 

RECEIVER KIT $169.95  Includes Yagi antenna, power supply box, P.C.B. and parts, 
down converter P.C.B. and parts, and complete instructions. 

MISCELLANEOUS PARTS FOR HMR TU B E S 12BY7A  $ 4.50 
Yagi antenna  $ 59.95  2E26  $ 5.00  811A  12.95 
Power supply box  12.95  3-500Z  100.00  6146  5.00 

Power supply P.C.B.  4.99  3828  7.00  6I46A  5.25 
Power supply transformer  3.99  3X2500A3  125.00  6I46B  7.95 
Power supply kit  49.95  3X3000FI  200.00  6146W  12.95 
Power supply assembled and tested  59.95  4-65A  30.00  6360  7.95 
Down converter P.C.B.  19.95  4-125A  40.00  6939  8.00 

Down converter kit  /9.95  4-250A  60.00  8072  45.00 
Down converter assembled and tested  114.95  4-400A  80.00  8295/PL172  300.00 
Complete Instructions  10.00  4-1000A  200.00  8950  10.00 
MRF901  3.99  4CX2508  43.00  8877  OUT  300.00 

MRF902  12.50  4CX25OR  45.00  7289  6.99 
MRF911  4.29  4CX350A  50.00  6KD6  6.00 
7812  1.99  4CX1000A  150.00  6LF6  6.00 
MBD101  1.99  4X150A  20.00  6LQ6/6JE6  6.00 

MB1101  4.99  4X150G  30.00  8908  13.00 
2835/1N5711  1.99  572B/T160L  39.00  6550A  8.00 
1 K Pot  3.00  Other numbers on request 
Matching transformers, 75 Ohm - 300 Ohm  1.99 
Two-way splitters  2.99 
Chassis type F connectors  2/.99  NEW ELECTRICAL POWER STRIP 
Cable type F connectors  4/.99  9 OUTLETS WITH BUILT IN CIRCUIT 
Barrel type F connectors  .76  BREAKER AND INDICATOR LAMP 

One 6 foot RG59 with connectors and  $21.95 each 
one 50 foot RG59 with connectors  18.99 

QUANTITY PRICES AVAILABLE FOR 10 AND UP 

Check, money order, or credit cards.  (MasterCharge and VISA only)  NO C.O.D.'s. No personal 

checks or certified personal checks for foreign countrys accepted.  Money order or cashier's 
check in U.S. funds only.  Letters of credit are not acceptable.  Minimum shipping by UPS is 
$2.00 plus 35  insurance per $100.00.  Please allow extra shipping charges for heavy items. 
All parts returned due to customer error will be subject to a 15% restock charge. 

If we are out of an item ordered we will try to replace it with an equal or better part unless 
you specify not to, or we will back order the item.  PRICES ARE SUBJECT TO CHANGE WITHOUT 
NOTICE.  Prices superseade all previously published.  Some items offered are limited to small 

quantities and are subject to prior sale.  FOR OUT OF STATE USE OUR NEW 800 NUMBER FOR PHONE 

ORDERS.  800 528-3611  (For charge orders only, NO C.O.D.) 
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Low Cost...High Performance 
DIGITAL MULTIMETER 

om-g4 
11 

I -70- * V 

.6 °16  
4 ,7111 0 01 .- 

I 115 'ill M O O . 

$99.95W1RED 
Low cost, high performance, that's the DM-700 Unlike some of the 
hobby grade DMMs available, the DM-700 offe's professional quality 
performance and appearance at a hobbyist price. It features 26 
different ranges and 5 functions, all arranged in a convenient, easy to 
use format Measurements are displayed on a large 31/2 digit. 1/2 inch 
high LED display, with automatic decimal placement, automatic 

polarity, and overrange indication. You can depend upon the 
DM-700, state-of-the-art components such as a precision laser 
trimmed resistor array, semiconductor banc gap reference, and 
reliable LSI circuitry insure lab quality performance for years to 
come Basic DC volts and ohms accuracy 13 0 1%. and you can 
measure voltage all the way from 100 iiv to 1000 volts, current from 
0 1 pa to 2 0 amps and resistance from 0.1 ohms to 20 megohms. 
Overload protection is inherent in the design of the DM-700. 1250 
volts. AC or DC on all ranges, making it virtually goof proof. Power is 
supplied by four 'C' size cells, making the DM 700 portable, and, as 
options, a nicad battery pack and AC adapSer are available The 

DM-700 features a handsome, jet black, rugged ABS case with 
convenient retractable tilt bail. All factory wired units are covered by 
a one year limited warranty and kits have a 90 day parts warranty 
Order a DM-700. examine it for 10 days. anc if you're not satisifed 

in every way, return it in original form for a prompt refund 

Specifications 

DC and AC volts: 
DC and AC current: 
Resistance 
Input protection. 

Input impedance 
Display 
Accuracy 
Power 
Size 
Weight 

1001.V to 1000 Volts. 5 rar ges 
0 1 1iA to 20 Amps, 5 ranges 
0 1il to 20 megohms, 6 rar ges 
1250 volts AC DC all ranges fuse protected 
for overcurrent 
10 megohms, DC AC volts 
31/2 digits. 05 inch LED 
0 1% basic DC volts 
4 'C' cells, optional nicad pack, or AC adapter 
6"W x 3"H x 6"D 
2 lbs with batteries 

Prices 
DM 700 wired • tested 
DM 700 kit form 
AC adaptericharger 

Nicad pack with AC adaplericharger 
Probe kit 

S99 95 
79 95 
4 95 
14 95 

1 95 

TERMS, Satislaction guaranteed or 
money refunded, COD, add S1.50. Min-
imum  order $6.00.  Orders  under 
$10.00. add S.75. Add 5% for postage, 
insurance, handling. Overseas, add 
15%, NY residents, add 7% tax, 

600 mHz COUNTER 

a.  , C  c -1 1-1 2 c' - 
ca 

xl 

$9 9.95 W1RED 
The CT-70 breaks the price barrier on lab quality frequency counters 

No longer do you have to settle for a kit, half-kit or poor performance, 
the CT-70 is completely wired and tested, features professional 
quality construction and specifications, plus is covered by a one year 
warranty Power for the CT-70 is provided by four 'AA' size batteries 
or 12 volts. AC or DC. available as options are a nicad battery pack, 

and AC adapter Three selectable frequency ranges, each with its 
own pre-amp, enable you to make accurate measurements from less 

than 10 Hz to greater than 600 mHz All switches are conveniently 
located on the front panel for ease of operation, and a single input 
lack eliminates the need to change cables as different ranges are 
selected Accurate readings are insured by the use of a large 0 4 inch 
seven digit LED display. a 1 0 ppm TCXO time base and a handy LED 
gate light indicator 

The CT-70 is the answer to all your measurement needs, in the 
field, in the lab, or in the ham shack Order yours today, examine it for 
10 days. if you're not completely satisfied, return the unit for a prompt 
and courteous refund 

Specifications 

Frequency range 
Sensitivity 

Stability 

Display 
Input protection 
Input impedance 

Power 
Gate 
Decimal point 
Size 
Weight 

10 Hz to over 600 mHz 
less than 25 my to 150 mHz 
less than 150 my to 600 mHz 
1 0 ppm 20-40̀ C 005 ppm  C TCXO crystal 
time base 
7 digits, LED. 04 inch height 
50 VAC to 60 mHz. 10 VAC to 600 mHz 
1 megohm, 6 and 60 mHz ranges 50 ohms. 
600 mHz range 
4 'AA' cells. 12 V AC DC 
0 1 sec and 1 0 sec LED gate light 
Automatic, all ranges 
5"W x 11/2"H x 51/2 "D 
1 lb with batteries 

Prices 
CT 70 wired  tested 
CT 70 kit form 
AC adapter 
Nicad pack with AC adapter/charger 
telescopic whip antenna BNC plug 
Till bail assembly 

$99 95 
75 95 
4.95 

995 
795 
395 

ramisak alacinnics 
62  BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 
(716) 271-6487 
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ATTENTION IC-2A OWNERS: 

IC-2A TONE DECKS ARE HERE! 
CUSTOM DESIGNED TO FIT WITH NO TROUBLE! 

IT'S HERE NOW! 

The question used to be, 
"When is !corn coming out 
with a hand-held?"...Now 
that it's become one of the 
hottest two meter rigs a-
round, the big question 
now is, "When will a sub-
audible tone option be a-
vailable for my IC-2A?" 
The answer is :Spectronics 
has it now! 

FULLY TUNABLE! 

We are proud to be first in 
offering you a fully tun-
able miniature sub-audible 
tone deck specifically de-
signed to fit the Icom IC-
2A hand-held transceiver. 
If you own one of the other 
synthesized hand helds, 
you'll be delighted to know 
that you can put it in your 
unit as well. 

QUALITY TO LAST! 

This unit is manufac-
tured by Transcom, Inc., 
to their exacting standards, 
and is guaranteed to be 
stable to within + 1 Hz, 
after proper tuning. All units 
are pre-set to your speci-
fied tone, and require no 
further adjustment for fre-
qency. 

PHONE: 312 848-6777 

SPECTRONICS 

ANOTHER 

SPECTRONICS 

FIRST! 

TOP VIEW 

IStakiu 
SIDE VIEW 

• Fits plain or TT. 

•  Fully tunable! 

No tone elements 
to buy - ever! 

• Also fits other 
synthesized hand-
helds as well. 

•  Easy to install; no 
cutting, chopping, 
or remote parts! 

•  Accurate to + 1 Hz. 

INC. - 1009 GARFIELD ST. 
9 OAK PARK, ILL.-60304 „67 
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AZDEN *  NEW!  * A ZDEN  *  NEW! * AZDEN *  NEW!  * AZDEN 

THE GIANT A ZDEN®COMPANY 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND A ZDEN. INTRODUCE THE BRILIJANT NEW PCS-2800 
MICROCOMPUTER CONTROLLED 
SUPERIOR COMMERCIAL GRADE 

10 METER 
FM TRANSCEIVER 

A Z DE N 
f 

1 PCS 2800 

• • • • • 
IA  MAIN 
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INTRODUCTORY 
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COMPARE THESE FEATURES 
WITH ANY UNIT AT ANY PRICE 

• FREQUENCY RPAGE: R eNe and transmit: 2E.000 to 2.995 
MHz, 10K Hz step 3 with built- n + 100 KHz repeater DIfse . 

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. 
• SIZE: UNBELIEV M3LE! ONLY 3 3/4" x 2 3/8" x 9 3.4-.CDMPARE! 
• MICROCOMPUTER CONTP.CLLED: All scanning arid frequency-
control lunctions are pert 3rnec by microcomputer. 

• DETACHABLE HEAD: The ccn irol head may be separate I from the 
radio for use in linited spaoes and for security purp ses. 

• SIX-CHANNEL MEMOR':  Eeci memory is re-programmable. 
Memory is retained ever when the unit is turned off. 

• MEMORY SCAN: The si char nels may be scanned in eithei the 
'busy" or "vacant' modes fp, quick, easy location Jt an occupied 
cr unoccupied fresuencv AUTO RESUME. COMPARE! 

• FULL-BAND SCAN: All clantiels may be sc-g-in n =ither"bssy" 
cr "vacant" mode. This 3 e: pec ially useful for lo;ating repeater 
f-equencies in an infamiler area AUTO RESUME. COMFARE  

• INSTANT MEMORY-1 RECAL_: By pressing a Dutton on the 
microphone or frcnt pare, memory channel 1 may be recalled for 
i -nmediate use. 

• MIC-CONTROLLED VO WME  AND  SQUELCH:  Vol/me  and 
wierelch can be adjusted :Nora :be microphone for sonvenience in 
mobile cperation. 

• CIRECT FREQUENCY READDU- : LED display shows operating 
f equenc.y, NOT ciannel numoer. COMPARE! 

• TEN (10) WATTS OUTPIT: Also 1 watt low porer fcr shorter 

$299°° 

- 

distan.se commur isations. LEE -ecdout dis.plays pcwoir se ectiom 
when transmitting. 

• DIGITAL S/RF METER: LED: i-cicate signa St -ength arc powe -

outpuL No more rr echan cal ster mov3rneats :o fall apart 
• LARGE 1/2 -INCH LE) DISPLAY: Easy-to-r d :negJency displar 
minim zes "eyes-off-the-roac"  ne 

• PUSHBUTTON FlEQUENC so CONTROL FROM MIC CR FROM" 
PANEL: Any freq sency mm be selected by p-esEiig a rIN icrc phone 
or front-panel swi:ch 

• SUPERIOR RECEIVER SEP.F.IT WITY: 0.28 e1 -Cr 2C-dB gleting 
The scuelch sensi ivity is superb requirin; less than 0.- uV to 
open. The receive -audio c nuit. are designed and built -o coactinc 
specifications, resulting in u-isurpass.ec  -eceh.ed-signa 
intellicibility. 

• TRUE FM, NOT PlASE M  _ATION: Tralsrert ad audio sualitl 
is optimized by the same high s-anc ard of desigr anc ccns•suctior 
as is fpund in the receiver fl a Ticrophone anpli ier anc corn-
pression circuits elder intell citlity second to n one. 

• OTHER FEATURES:  Dy -lami: Y'icrophone, bjilt ir weaker 
mobile mounting brazket, o(te -131 remote speaIer ja:sk (head anc 
radio) and much, -ruch more  I curds, plu  fises, rr icrzphone 
hanger, etc. included. We ct-t E. I DS. 

• ACCESSORIES: 15' REM -Z.7E  FIAFS-4R A/C 
POWER SUPPLY . .S39.95.  TOJCHTONE M1C, 
EXTERNAL SPEA-CER....$1 3 00 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW To n FEE 
8 317 S. W. 129th T mace. Mieni Florida 33176 
T•lephone (305) 233-3631 • Talus: 80-3356 
HOURS: 8-6, Mon. - Thurs 

U.S. DISTRIBUT3R 

DEALER INQUIRIES INV1TED I•800•327•3102 
CREDIT CARD HOLDERS MAY UEE OUR TOLL FFEE ORDERING NUMEER. 



RAMSEY 
ELECTRONIC'S 

PARTS WAREHOUSE 
W e now have available a bunch of goodies tor) 

good to bypass  Ite ms 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. 

PO BOX 10101 
Rochester, NY 14610 
716-586-3950 
716-381-7265 

Call Your Phone Order in Today 
TERMS: Satisfaction guaranteed or money 
refunded COD add Si 50 Minimum order 
56 00 Orders under $10 00 add S 75 Add 
5% for postage Insurance handling 
1verseas add  NY resider?, ,frtd 700 

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  814.95 
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 MO W  runs on 
110 VAC 

Complete kit 
ML -1 
$9.95 

Video Modulator Kit 
Converts any TV to video monitor  Super 

stable tunable over ch 4-6  Runs on 5-
15V accepts std video soigne  Best unit on 
the market , Co mplete kit 00.1  57.95 

Led 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 

$2.95 

Super Sleuth 
A super sensitive ampli-
fier which will pick up a 
pin drop at 15 feet, Great 
for  monitonng baby's 
room or as general pur-
pose amplifier  Full 2 W 
rms output. runs on 6 to 
15 voltS. uses 8-45 Oh m 

speaker 
Complete kit. BN-9 

$5.95 

CPO-1 
Runs on 3-12 
Alarm Audio 

Vdc 1 wall out. 1 KHZ good for CPO 
Oscillator  Complete kit  $2.95 

CLOCK KITS 
Your old favorite* are here again  Over 7.000 Sold to Dale 

Be one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 

market  Its satin finish anodized 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) 
4.95 9: 9955  

Alarm clock. 12 hour only. DC-8 

Clock kit. 12/24 hour. DC-5 

Clock with 10 min ID timer. 12/24 hour. DC-10 
$29.95 

12V DC car clock. DC-7  529 95  

For wired and tested clocks add $10 00 to kit price   
SPECIFY 12 OR 24 HOUR FORMAT 

FM Wireless Mike Kit 

Transmits up to 300' to 
any FM broadcast ra-
dio uses any type of 
mike Runs on 3 to 9V Type FM-2 
has added sensitive mike preamp 
stage 

FM-1 kit  $3.95  FM-2 kit $4.95 

ewe, 

Whisper Light Kit 

An interesting kit, small mike 
picks up sounds and converts 
them to light  The louder the 
sound, the brighter the light 
Includes mike, controls up to 
300 W. runs on 110 VAC 

Complete kit. WL-1 
$6.95 

Tone Decoder 
A complete tone deco-
der  on  a single PC 
board  Features 400-
5000  Hz  adjustable 
range via 20 turn pot voltage regu-
lation 567 IC  Useful for touch-
tone burst detection FSK etc 
Can also be used as a stable tone 
encoder Runs on 5 to 12 volts 
Complete kit 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 
instaii  Clock move ment is co mpletely asse mbled - you only solder 3 wires and 2 
switches takes about 15 minutes.  Display is bright green with auto matic brightness 
control photocell  assures you of a highly readable display day or night  Co mes in a 
satin brush anodized alu minu m case which can be attached 5 different ways using 2 sided 
lape  Choice ot Silver black or gold case (specifyi 

DC-3 Air 12 hour for mat S22 95 
DC-3 wired and test ed S29 95 

Universal Timer Kit 

Provides the basic  parts and PC 
board required to provide a source 
u•  precision  timing  and  pulse 
generation  Uses 555 timer IC and 
includes a range of parts for most 
liming 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-1 Kit 54 95 

Siren Kit 
Produces upward and downward 
wail characteristic of a police 
Siren 5 W peak audio output runs 
on 3-15 volts. uses 3-45 ohm 
speaker 
Complete kit SM-3  $2.95 

SO He Tim* Base 
Runs  S 15 VDC  low r wren, 12 Sens, I 

rn,r, montn ecru,.  11,1 ' 0.,  5560 
7 As‘y  11.6 

Calendar Alarm Clock 
The clock that's got it all 6-5 LEDs 
12 24 hour snooze 24 hour alarrn 4 
year calendar battery backup and 
lots more  The super 7001 chip is 
used  Site 5x442 inches Complete 
kit less case (not available) 
DC-9  $34.95 

Under Dash Car Clock 
t 2 24 Inbar flea  a 
6 WAN, RED 10 05 high  00lArt easy 
3 wire hookup display blanks *dr, ignition and 
super instrucnons Optional dimmer atuomanceliy 

Adm . display lo ambient Son, lee., 
OC 11 clock vele nap Werke, 

DM 1 dimmer adapter 
Add M OD Assy and Test 

127 55 MI 
12 SO 

PARTS PARADE 
IC SPECIALS 

lot 
324 
380 
555 
556 
565 
566 
561 
741 
1458 

3900 
3914 
8038 

LINEAR 

11101/1 

S 35 
Si SO 
$9 50 
$ 45 
SI 00 
SI 00 
SI 00 
SI 25 

10 82 00 
$ SO 
$ SO 
52 95 
52 95 

TTL 
74S00 
7447 
7475 
7490 
74196 

40 
S 65 
$ .50 
$ 50 
$1 35 

Resistor An't 
Assortment of Popular values - • 
watt Cut lead for PC mounting 
center  '•:," leads bag of 300 or 
more 

61.50 

Crystals 

3 579545 MHZ 

10 00000 MHZ 

5 248800 M HZ 

$1.50 
$5.00 
S5 00 

Switches 
Mini toggle SPOT  91.00 
Red Pushbuttons N 0  331 .00 

Earphones 
3 leads 8 Oh m good tor small tone 

speakers alar m clocks etc 

5 for $1.00 

CMOS 
4011 
4013 
4046 

4049 

4059 

4511 

4518 

5639 

.50 

.50 
$1.85 
.50 

$9 00 
$2.00 
$1.35 
$1.75 

SPECIAL 
11C90  $15.00 
10116  $ 1.25 
7208  $17.50 
7207A  $ 5.50 
7216D  $21.00 
7107C  $12.50 
5314  Si 2.95 
5375A13,G  5 2.95 
7001  $ 6.50 

AC Adapters 
Good  tor  clocks  nu 
chargers,au 110 VAC W. , 
one end 
8 5 vCIC (P 20 rriA  St 00 
16 vac (0 160mA  S2 50 
12 vac (d 250mA  S3 00 

Mini 5 oh m Speak.. 
Appros 2 . diary Round 
type Or .adios mike etc 

3 for S2 00 

Solid State Buzzers 
small buzzer 450 Hz  86 dB  sou ,/1 
output on 5 2 ecic al 10 30 mA TT, 
compatible  $I SO 

Slug Tuned Coils 
Small 3 16'  Hex Slugs turned coil 
3 turns  10 for $1.00 

CAPACITORS 
ALUMINUM 

Doped F po•.  Electrolytic 

1.5 uF 25V 3/81.00 'MOO 16V Pam I sso 
1.8 uF 25V 3/$1.00 50 ,0 IOu Coal  1100 
.22 uF 25V 3/51.00 10 vr ISO Raoiai I $t 00 

AC Outlet 
Panel Mount with Leads 

4/51.00 

Video Terminal 
A ,orripletely se. ronlamet1 Vaud Vonr  lebernal card Redurres only an ASCII laralgard and Is 
set to become a complete ...Immune iPaluref me since. SO supple OrAl r onnotted Sync and baud 
rates Ito 96001 complete computer and keyboard control of cursor  Oriole error control and disCitey 
Accepts and oenerates serial A4Cii pills parallel Seaboard maul  Tne 6416 'sae CO W by 'alines wile 
scroarna upper and tosser case ,option•li and nes 05 232 and 20ma loon interfaces on noard  KOs 
inctude sockets and coreplele dOcumAntanon 
RE 6416 terrernal card hr add 58000 Or wirers unit,  011111 55 
owe. Case option  sow 
Power Siipply  Sian 

ModwAyar 3.1  Se Oa 

Audio 
Prescaler 

Make  high  resolution  audio 
measurments. great for musical 
instrument tuning, PL tones. etc 
Multiplies audio UP in frequency. 
selectable x10 or o100. gives 01 
HZ resolution with 1 sec gate 
time! High sensitivity of 25 my, 1 
meg input z and built-in filtering 
gives great performance  Runs 
on 9V battery. all CMOS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

600 MHz  
PRESCALER 

Extend the range of your 
counter to 600 MHz  Works 

with all counters  Less than 
150 my sensitivity  specify - 

10 or -100 

Wired. tested. PS-1B  $59.95 

Kit. PS-1B  $44.95 

FERRITE BEADS 
Wan .nlo and specs  15/111 00 
6 bOle Baton Beads  5/S1 00 

DISK CERAMIC 
Or 16v <1,4  20 St 00 
160  15 SI 00 

001 16V  10 Sr 00 
100 0  10 $I 00 
0•7 18V  20/1 00 

30 Watt 2 mtr PWR AMP 
Simple Class C power amp features 8 times power gain 1 Win 

for 8 out. 2 W in for 15 out. 4W in for 30 out Max output of 35 W. 

incredible value, complete with all parts, less case and T-R relay 

PA-1. 30 W pwr amp kit  $22.95 
TR-1. RF sensed T-R relay kit  6.95 

MRF-238 transistor as used in PA-1 
8-10db gain 150 mhz  $11.95 

READOUTS 
F NO 359 4 C C  six 
IND SO7 510 S C A  100 

MAN 72 H1177X)  C A  ISO 

no 70st 43 C A  200 

14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

Sockets 

10/$2.00 
10/52.00 
4/52.00 
4/82.00 
3/82.00 

DC-DC Correeeler 
• 5 vdc input prod -9 ydC (ce 30ma 
• 9 vdc produces • 15 •dc (a) 35 ma Si 25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B W 455 kHz 91.50 ea 

711,6 20 Turn Tri m Pot SI 00 

1K 20 Turn Trim Pot  SO 

ju Tri m mer Caps 
Sprague • 3-40 of 

Stable Polypropylene 
.S0 lac 

RF actuated relay senses RF 

(1 W) and closes DPDT relay 

For RF sensed T-R relay 
TR-1 Kit  $6.95 

Power Supply Kit 
Complete  triple  regulated  power 
supply provides variable 6 to 18 volts at 

200 ma and •5 at 1 Amp Excellent load 
regulation  good filtering and small 
size Less transformers requires 63 V 
ia 1 A and 24 VCT 
Complete kit PS-3LT  $8.95 

TRANSISTORS 
25390. NPN  19,81 00 

/N1006 PNP  1S/S1 00 

2N440.3 PM, 15/111 00 

254410 NPN  154100 

2144916 FIT  mill DO 

2N5.101 Pt4P  54100 

7146020 C • F  4/11 00 

2143771 NPN Sirroon  S110 

2NS175 UHF raPN  31S2 CO 

Power tab NPN AO*  341 MI 

Poser Tab PNP *Ow  LI 00 

Mid 102 474541N  S SG 

NPN 3004 Type  mo n SO 

mita 30 00 Typ.  15,113 .11 

7.43055  SOO 

2142801 U.IT  1/12.111 

Diodes 
5 1 V Zener  20/51.00 
1N014 Type  50/51.00 
1KV 2Amp  8/51.00 
1001/ 'Amp  15/81.00 

Crystal Microphone 
Small 1" diameter '." thick 
crystal mike cartridge 5.75 

Mini RG-174 Coax 
10 It. 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 low power drain 

SO for only  59.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1.00 

9 Volt Ilellary Clips 
Nice Quality clips  5 for SI 00 

Rubber Gro m mets  10 tor $9 .00 

25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Pone Bog 
Ass, of chokes MSC caps tent  resistors 
lianSiStors OrOdea MICA caps et 
sin bag OCO pc, St 0019 bag 1300 Pc. U K 

ConnecIo n 
6 pin type gold contacts for 
mA•1003 car clock module 
price  /5 SI 

78MG 
79MG 
723 
309K 
7805 

$1.25 
$1.25 
5.50 
$1.15 
$1.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

51.00 
$1.00 
$1.25 
$1.25 
51.25 

Leda - your choice please specify 
Mini Red. Jumbo Red. High Intensity Red, Illuminator Red 1141 
Mini Yellow, Jumbo Yellow Jumbo Green  631 

Shrink Tubing Nubs 
Nice precut pces 01 shrink size 1" • 

shrink to • ' Great lot splices  50/01.00 

Mini TO-92 Heat Sinks 
Ther malloy Brand  5 toe 81.00 
To-220 Heat Sinks  3 for $1.00 

Ve n dor. 
Motorola MO 2209 30 PP Nominal cop 20-80 PF - Tunable range - 

.10 each or 341.00 

Opto Isolators - 4N28 type 

Opto Reflectors - Photo diode 

Molex Pins 
Moe* already precut in length of 7 Perfect 
be 14 pin sockets  20 stripe fox 111.00 

5.50 ea. 
+ LED  $1.00 ea. 

COS Photocells 
Resistance varies with light  250 oh ms 
over 3 meg  3 for 51 00 
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1,11.1 ,5A  
Here is a chance to stock up your lab at unprecendented prices... we've got to move these out to make room for our ever-

expanding CornpuPro.' division.  Limited quantities - first come, first served.  Sorry, at these low prices we cannot include spec 

sheets or accept COD/telephone orders.  Part numbers must include the special -S suff ix or you will be charged our regular 
prices.  Parts may be house numbered or have dual markings.  This is your chance to save! 

7403-S 
7410-S 
7413-S 
7438-S 
7444-S 
7450-S 
7472-5 
7493-S 
7496-S 
74122-S 
74151-S 
74155-S 
74159-S 
74161-S 
74163-S 
74164-S 
74190-S 
74192-S 
74194-S 
74195-S 
74198-S 

4012-S 
4020-S 
4023-S 
4044-S 
4046-S 
4071-S 
4093-S 
4507-S 
4510-S 
5101-S 

TTL 
Quad 2 input OC 
Triple 3 input NAND 
4 to 16 line decoderidemux 
Quad 2 input NAND OC 
Gray to decimal decoder 
And-or-invert 
JK M-S flip flop 
4 bit binary counter 
5 bit shift register 
Retriggerable one-shot 
8 channel mux 
Dual 2/4 demux 
4 to 16 line decoderldemux OC 
Synchro 4 bit binary counter 
Synchro 4 bit binary counter 
8 bit shift register 
Up/down decade counter 
Up/down binary counter 
4 bit bidirectional shift reg 
4 bit parallel shift register 
8 bit shift register 

CMOS 
Dual 4 input NAND 
14 stage counter 
Triple 3 input NAND 
Quad R-S latch 
Phase locked loop 
Quad 2 input OR 
Quad 2 in NAND Schmitt trig 
Quad EX-OR 
BCD up/down counter 
1024 bit slat. RAM 4 x 256 

LINEARS 

2132 
21/52 
632 
21/52 
8/52 
21/52 
21/52 
1032 
12/52 
18/52 
8/52 
832 
4/52 
8/52 
8152 
6/52 
4/52 
4/52 
4/$2 
6/52 
4/52 

1232 
4/52 
12/52 
4/52 
2/52 
12/52 
4/52 
4/52 
2/52 

10/512.50 

(Package type H = TOB3. M = mirridip. D = dip, TK = TO661 

2011-1-S 
3081-1-S 
703H-S 
7230-S 
741M-S 
1458M-S 
4558M-S 
41957K-S 

Improved 301 op amp 
Micropower op amp 
RF/IF amp 
Voltage regulator 
Compensated op amp 
Dual 741 
Dual 741 
Dual track 15V reg w/data 

TO-220 NEGATIVE 
VOLTAGE 
REGULATORS 

7906-S  -6V regulator 
7908-S  -8V regulator 
7912-S  -12V regulator 
79M15-S -15V regulator 
7918-S  -18V regulator 
7924-S  -24V regulator 

10/52 
6/52 
632 
6/52 
15/52 
10/52 
12/52 
2152 

2152 
2152 
2/52 
2/52 
2/52 
2/52 

OTHER 
SEMICONDUCTORS 

• General purpose silicon signal diodes  5032 
• GT5306 NPN darlington, mm  n gain 

17000, 25V 200 mA. TO92 package  100/$8.95 
• NPN transistor similar 2N3904  100/57.95 
• PNP transistor similar 2N3906  100/$8.95 
• 4N28-S opto-coupler 6 pin minidip, 

MCT-2/IL-1 pinout  5/52 
• SN76477-S complex sound generator  1/52.50 
• MA1003 12V DC clock module w/case  $19.95 
• Opto-isolator  Grab  Bag - 50  mixed  opto-

isolators from a major manufacturer. Un-
marked 6 and 8 lead minidips include single 
and dual types with diode, transistor, and darl-
ington outputs. Test them yourself and save! 
Not recommended for beginners.  50154 

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

SOLDERTAIL 
SOCKET SPECIAL 
Now that you've got the ICs, get 

some sockets at a fantastic price! 

14 pin:  50/54.95  20 pin:  40/54.95 
16 pin:  50/54.95  24 pin:  30154.95 
18 pin:  50/54.95  28 pin:  30/54.95 

40 pin:  20/54.95 

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

74LSOO 
74LSO1 
74LSO2 
74LSO4 
74LSO5 
74LSO8 
74LS10 
74LS11 
74LS12 
74LS14 
74LS15 
741_520 
74LS21 
74LS22 
74LS26 
74LS27 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS42 
74LS47 
74LS48 
74LS74 
74LS75 
74LS76 
74LS86 
74LS109 
74LS123 
74LS125 
74LS126 
74LS132 
74LS136 
74LS138 
74LS139 
74LS151 

741S TTL 
$0.34 
0.34 
0.34 
0.38 
0.44 
0.34 
0.34 
0.40 
0.34 
2.20 
0.40 
0.34 
0.40 
0.40 
0.48 
0.42 
0.34 
0.46 
0.60 
0.48 
0.48 
1.56 
1.68 
1.68 
0.54 
0.82 
0.50 
0.58 
0.62 
1.70 
0.87 
0.87 
1.50 
0.69 
1.87 
1.87 
1.66 

74LS154 
74LS155 
74LS157 
74LS160 
74LS161 
74LS162 
74LS163 
74LS168 
74LS169 
74LS173 
74LS174 
74LS175 
74LS181 
74LS192 
74LS195 
74LS221 
74LS240 
74LS241 
74LS244 
74LS257 
74LS258 
74LS266 
74LS273 
74LS283 
74LS365 
74LS366 
74LS367 
74LS368 
74LS386 
8OLS95 
8OLS96 
8OLS97 
8OLS98 
81LS95 
81LS96 
81LS97 
81LS98 

2.10 
1.87 
1.57 
2.20 
2.18 
2.20 
2.18 
3.75 
3.75 
2.08 
2.05 
1.95 
3.50 
3.05 
1.87 
1.70 
2.50 
2.50 
2.50 
1.95 
2.02 
0.69 
2.91 
2.02 
0.88 
0.88 
0.88 
0.88 
0.69 
0.88 
0.88 
0.88 
0.88 
2.10 
2.10 
2.10 
2.10 

MORE TRANSISTORS 
AND FETS 

2N2221 
2N2222 
2N2907A 
2N3055 
2N3904 
2N3906 
2N4124 
2N4304 
2N4400 
2N4917 
2N4946 
2N5227 
2N5306 
2N5449 
2N5484 
D41D1 
D44C4 
D45C4 
D45H8 
MPS3694 
FPT100 
FET-2 
FET-3 
FET-6 

NPN TO-18 unmarked 
PNP TO-18 unmarked 
PNP plastic house # 
NPN TO-3 house # 
NPN TO-105 house # 
PNP TO-105 house # 
30V/350 mW TO-92 
TO-18 plastic N-JFET gen purp 
NPN plastic house # 
PNP TO-106 
NPN TO-106 
PNP TO-92 30V 
NPN TO-92 darlington 
NPN 
RF N-JFET 
PNP TO-202 1A max 
NPN TO-220 4A/55V 
PNP TO-220 4A/55V 
PNP TO-220 10A/60V 
NPN gen purp 
Phototransistor 
Dual N-JFET TO-18 sim 2N4416 
Dual N-JFET lo noise audio 
Gen purp dual gate MOSFET 
house # 

7/51.00 
5/51.00 
5/51.00 
1/50.75 
5/51.00 
531.00 
3/51.00 
2/51.00 
5/51.00 
5/51.00 
6/51.00 
6151.00 
331.00 
6151.00 
3/51.00 
1/50.50 
1/50.75 
1/50.75 
332.00 
4/51.00 
1150.50 
3/51.00 
231 00 
3/52.00 

POWER SUPPLY KITS 
#HK-102 1/2  AMP SUPPLY KIT $8.00 

Regulated, short-proof, thermally limited. Half 
an Amp continuous or 1 Amp intermittent. Avoid 
the headache of designing your own; we've 
already collected all the parts and can save you 
$$$ too! Specify 5, 6, 8, or 12 Volts. Less case and 
hardware. 

#HK-104 12V, 8A SUPPLY KIT $44.50 

Handles 12A peaks with 50% duty cycle. In-
cludes crowbar overvoltage protection, current 
limiting,  adjustable output  11 - 14V,  custom 
wound transformer, RF suppression, and easy 
assembly (all parts except transformer, filter cap, 
and diodes mount on the printed circuit board). 
Ideal for powering mobile transceivers and other 
automotive equipment in the home; also makes a 
dandy lab bench supply. Please allow $10 for 
shipping charges, excess will be refunded. 

#13-XX BIPOLAR PO WER SUPPLY KIT $15.00 

Regulated, very simple assembly, virtually blow-
out proof. delivers Vri Amp minimum per side. 
Available in 5. 6, 8, 9. 12, and 15 Volt bipolar 
models - specify project #13-XX where XX 
stands for the desired voltage. 

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

16K DYNAMIC RAM 
SPECIAL: 8/$59! 

Expand memory in TRS-80  and 41, as well as 
machines made by Apple, Exidy, Heath H89. 
newer PETs. etc. Low power, high speed (4 MHz). 
Add $3 for 2 dip shunts plus TRS-80' conversion 
instructions. Limited quantity. 

•TRS 80 ,a • trademark of the Tandy Corporation 

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

TERMS: Cal res add tax Allow 5% for shipping: excess 
refunded, Orders under $15 add Si handling. VISA' / 
Mastercard'  orders ($25 min) call our 24 hour order 
desk at (415) 562-0636. COD OK with street address for 
UPS PLEASE NOTE: TELEPHONE ORDERS AND CODS 
ARE NOT ALLOWED ON SPECIALS LISTED ABOVE. Sale 
prices good through cover month of magazine, other 
prices subject to change without notice. 

GODBOUT ELECTRONICS 
Bldg. 725, Oakland Airport, CA 94614 

B ( 3 ® O k 

28 

free 
tlyer 

FREE FLYER: This ad is only the tip of the iceberg: 
our catalog tells the rest of the story. Add 41 
cents in stamps for 1st class delivery. Outside 
USA, include $2 to cover postage (refundable 
with order). Thank you for your business! 

SAVE! SAVE! SAVE! 
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ULTRAVIOLET 
INTENSITY 
METER 

by BLAK-RAY 

TWO MODELS: 
LONG WAVE 

AND 
SHORT WAVE 

Meter consists of a sensor cell attached to 
a compact (3" x 3'4" x 3") metering unit. 
Can be hand-held or placed directly on 
surface for measuring. Can be used re-
motely, while connected to a meter hous-
ing by a 4-foot extension cord. Two 
models available - one for long wave 
and one for short wave ultraviolet. Read-
ings are in microwatts per square centi-
meter. Weight: 1 lb. 

Completely assembled (includes sensor 
cell, reduction screen, extension cord, 
contrast filter and certification report.) 

J-221 LONG WAVE 
(300nm-400nm)  $242.00 
J-225 SHORT WAVE 
(200nm-280nm)  $260.00 
= M = CONTINENTAL SPECIALTIES 

Pro to Clips 
• 14-PIN CLIP  PC-14  . . . . S 4.50 

16-PIN CLIP  PC-16  .  . . $ 4.75 

24.P IN CLIP  PC-24  . .  . 510.00 

40-PIN CLIP  PC-40  . . . . 516.00 

Proto Boards 
PB-6   $17.95 
PI3-100   19.95 
P13.101   22.95 
PB-102   26.95 
PB-103   44.95 
PE1.104   55.95 
PB.203   99.95 
PB.203A   155.00 
P13-203A-Kk  131.00 

MICROPROCESSOR COMPONENTS 
 111111/11444 SUPPORT M N =   
00604  CPU  $ ' 95 
8212  8-(trt Input Output  3 75 
8214  Pnonly tnterruto Control  595 
8216  51 Onectiona/ Bus Omer  349 
8224  Goat Generator Omer  395 
8226  Bus Orhyr  3 49 
8228  SySlem Controller Bus Dmew  495 
8238  System Controado  595 
8251  Prop Comm ID GISART)  795 
8253  Prpo Intervai Timer  14 95 
8/55  Proq Penph 10 71111)  995 
8257  Proq DMA Control t9 95  
8159  Prop Interrupt Control   19 95 
 111411147104 SUPPORT DEVICES   
914600  LIPU  614 95 
MC111102CP  MPU win God and Ram  24 95 
11C6810API  129411 4 W Ram  595 
904427  Pug', Inlet Ade011940311201  749 
914021  Runty Interrupt Controller  12 95 
640963018  102488 Br, ROM 9056030-871  14 95 
9090117  Asynchronous Comm Adapter  795 
MC6852  Syncuronous Sena, Oata Adapt  955 
906460  0-600 Ups Dula 900604  12 95 
905862  24410 bps Modulator  14 95 
40515104  Cluml 3-5614 Bus Trans 14011261  225 
-  INCRO M MESION 0411911-11111 MU M MUS -  

260(710C)  CPU 
28067780-11 CPU 
CDP1802  CPU 
2650  UPS 
6502  CPU 
0035  (1-04MPU 0400. RAM 1/0 lines 
015065  CPU 
1955500.6  16.04 MPU errnattluate multe1 

6 donde 
 Off/ 11281012115   

4450311 
146150311 
4450111 
4450611 
9937 69 
114501611 
25047 
2518 
2522 
2524 
2525 
2527 
2521 
2529 
2532 

3141 
7410670 

- MICROPROCESSOR MANUALS 

SI ZOO  14,u0 
141-00P1802  Jse• Manua 
9-2030  user Manual 

2513(2140) 
251530211 
1516 
MI.1513011 

Due 25 Brt Dynarrer 
Dual 50 114 Drumm 
Dual 16 Bit Stanc 
Dual 100 EM 51abc 
Dual 64 84 Accumotator 
500512 54 Dynanw 
1024 Dynamo 
Nes 32 Eirt Stalg 
Dual 132 FM Stauc 
512 Stabs 
1024 Dynamo 
Dug 256 04 &no 
Due 250 Stabc 
Dual 240 Brt Slabc 
Ch M 00 FM 50450 

140 
464 Rimester Foe iinSratel 

513.95 
15.95 
19 95 
19 95 
095 
19 95 
19 95 

4995 

550 
50 
50 
50 
50 
19 
395 
495 
295 
ea 

295 
295 
400 
400 
2 E15 

695 
249 

605-7010  30.1 BAD() 595 

IMIOS 

Coatarler Gerwratoriumw ca./ 
Character Generatonlo ur case( 
Character Generator 
20441-57 Rear, Onky Memory 

 M SS  

25641  Stafic 
101491  Dyny,,y, 

2217(118101)  15604  Slane  395 
102461  Stabs 0  75  
102491  57190 
25604  Stibc 
25694  Static MOS  495 
101404  Subs 45Ons  7 95 
102444  S?asol500sioopow.0  10 95 
102404  Stabc 304575  10 95 
102464  Slabc 30Ons love power  11 95 
25644  Static  795 

52102107  409691  Dynast  495 
744  1644  5100  I 75 
745200  25691  Rabe TANN  495 
53421  256%1  Stellc  295 
UP0414  45  Dynwelle 16 xon  495 
OaKe0271 

UP0415  49  Dynamic 16 on 235,5  7.95 
(464116) 

7454044.  44  50460  14 95 
45141 

19540E5  102444  Stabs  14 95 
2117  16 38451  Dynamo 35008  995 

(house marked) 
41115262  2641  Duque,  4 I GO 

21,1,04 
2   

276;2 24 
2171,424,  
27411-35   

37 50 
750 
500 

59 95 
995 
10 95 
1 95 

mows 

Si 49 
99 

7:0  

17020  2048  10 4072 
27161NiEl  16,  EPROM 
1M52516  169•  EPROM 

12716)  liergeres tangle -51/ power SuPPB 
19152532  4698  EPROM 
1708  80  EPROM 
27167i  MX- EPROM 

-Routes 3 voltages -5V •  • I7V 
5203  2048  FAMOS 
6307 1176111 1024  instate Bipolar 
6330-1176021 /56  Open C Nooriar 
82S23  3268  Open Cotlectot 
1125115  4096  Bipolar 
825123  3208  Trestate 
74106  512  TTL Oun Collector 
741 U  256  TTL Open Collector 
7452117  1024  SEM 

55 95 
59 95 

24.95 

69 95 
10 95 
29 95 

14 95 
349 
295 
395 
1995 
395 
995 
395 
295 

The Incredible 

Pennywhistle 103" 

Tee haimaralsee ICI is Capable of feraNding aata to and lrom 474110 tape *IWO 
once speed reoureme4s tot me moray and it is egg to commun .* 06.1141169  
another mai m and lemon./ 70r 111960000  hanInling  and communKabons In 
6066107 8141,66 07 00590 athuslments and  dolt on117 non -06. .6 ometr maisele 
Pans 
Dats Traxmismo row . Frequency Stutt ening Gm dudes inallgueent 

ma ma*, 
Maeimun Data RM.  300 Said 
Data Format   Asynchronous Senal Ireturn to mark level nwomed 

between eacn Charade, 
Rum. Damn* immesh.  2025 It RP mace 1:25 It for murk 
 I? Chan.( Freeuenves  Sentch waleCtable Low (normal) - 7070 space 

1170 mot Kph  025 space 2225 mann 
lima,0, snubs°,  b an accOushcally coupled 
irensmn Lew,  75 Obrh nominal A66,161,16 from  6 dbm 

to  20 dbm 
Ru m. Frequency Towrance  Frequency reterence automat,caily adonis to 

allow tor operanon 66.6.6 1800 ur ana 240010 
Eltetiai Dela 'menace  E1A OS 2320 or 20 mA .6 ,61 bop ,ecelwr 

oplGsaated and non potarl 
Power 66.106616613  120 SAC somle phase. tO Wars 
PI/ mai   All components mount on a smole 5 by 9' 

onnna 6,600 board All components inctuded 
8,404,1,8 a VON Axle CISollator Frequency Coonter and or Cholloscope to mr 

TRS-80 
16K Conversion Kit 

Expand your 4K IRS-SO System to 16K. 
Kit Co mas co mplete with: 
• 8 eech UPD416-1 116K Dynamic Rants I 25ONS 
• Documentation for conversion 

TRS-16K  $59.95 

Jumbo 6-Digit Clock Kit 

Function 
Generator Kit 

Provides 3 basic 
waveforms.  sine. 
triangle and square 
wave. Freq. range 
from 1 Hz to 100K 
Hz. Output amp!, 
tude from 0 volts 
to over 6 volts 
(peek  to peak). 
Uses • 12V supply 
or • -6V split sup-
ply. Includes chip, 
P.C. Board, coin. 
ponents & instruc-
tions. 

JE2206B ...$19.95 

DIGITAL 
THERMOMETER KIT 

• 
•Oual eenitors-ewitching control for in 
door/outdoer or dual monitoring 
•Continuous LED .8" ht. digsley 
•Range: .40•F to 199•F / -40•C to 100•C 
•Accurecy, Il• no minal 
'SC for Fahrenheit or Celsius reading 
•Si m. walnut case. AC wall adapter incl. 
•Sise: 3.1/4 H •I5.15/8" W • 1.3/8"13 

J E300  $39.95 
• Four .63011ht. Intl two .3001110. 

co m mon anode displays 
• uses 616,05304 clock chip 
• Switches tor hours, minutes and hold functions 
• Hours sully viewable to 30 feet 

• Slenulatwel walnut case 
• 115 VAC operation 

• 12 or 24 hour °nitration 

• Includ u  co mponents, ca w and wall transfor mer 

5140 Po  3041  lar 

JE747  $29.95 

JE701 

•gr unt  300 III  u- , r, 
Od• di splay 
• Uses M M5314 clock chip 
'Switches for hours, minutes 
and hold modes 
• Hrs. easily viewable to 20 It 
•Si mulated walnut case 
•115 VAC operation 
•12 or 24 hr. operation 
• Incl. all co mponents, case & 
wall transfor mer 
•Size . 13%" • 3.1/8" • 114" 

6-Digit Clock Kit $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink  .7_,  _ 
provided. PC board con-
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to 75V, .9V and 7 12V with 
JE205 Adapter. Includes compo-
nents, hardware and instructions. 
Size: 3%" x 5" x 2"H 

JE200  $14.95 

ADAPTER BOARD 
-Adapts to JE200 - 
:t5V, 19V and ±-12V 

DC/DC converter with +5V input. Toriodel hi-
speed switching XMF R. Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size. 314" x 2" x 9/16"H 

..JE205  $12.95 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

• High strength epoxy molded 
end pieces in mocha brown 
finish. 

• Sliding rear/bottom panel too 
service and component ac-
cessibility. 

• Top / bottom panels .080 thli 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 

• Vented  top  and  bottom 
panels for cooling elf iciency. 

• Rigid construction provides 
unlimited applications. 

CONSTR UCTI ON: 

The "DIE" Blank Desk Top Electronic Enclosuresare designed to blend and complement 
today's modern computer equipment and can he used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both top and 
bottom panels The panels are then fastened to Y." thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on dotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Endow,* 
Model No. 

Panel 
Width PRICE 

DIE-8 

DTE-11 

DTE-14 

8.00" $29.95 

$32.95 

$34.95 

10.65" 

14.00" 

JE610 ASCII 
Encoded Keyboard Kit 

The 1E610 ASCII Keyboard Kit can be interlaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and -12V 
@ 10mA for operation. Features: 60 keys generate the 
full 128 characters, upper and lower case ASCII net. 
Fully buffered. Two user-define keys provided for 
custom applications. Caps lock for upper-case-only 
alpha characters. Utilizes a 2376 140-pin) encoder 
read-only memory chip. Outputs directly compatible 
with TTL/DTL or MOS logic arrays. Easy interfacing 
with a 16-pin dip or 18-pin edge connector. 

JE610 (Case not included)  $79.95 
Desk-Top Enclosure for 

JE610 ASCII Encoded Keyboard Kit 
Compect desktop enclosure: Color.coordinated de-
signer's case with light tan alu minu m panels and molded 
end pieces in mocha brown. Includes mounting hard ware. 

Si..: 311"H x 1414 W 

DTE-AK  $49.95 
SPECIAL J51110/07E-AK PURCHASED TOGETHER 

(Value $129.901   $124.95 

$10.00 Min. Order - U.S. Funds Only  Spec Sheets - 254 
Calif. Residents Add 6% Sales Tax  1980 Catalog Available - Sand 4ldst.wp 
Postage-Add 5% plut S1 Insurance lif demredl 

jameco ELECTRONICS 

38  PHONE 
ORDERS 
WE  
(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

7-80  PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

FULL 8-BIT 

LATCHE D OUTPUT 

19-KE Y KEYBOARD 

The 1E609 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8-bit microprocessor 
or 8-bit memory circuits. Three additional keys are 
provided for user opwations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Alm included is a key entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Only +5VDC required for 
Operation. 

JE600 (Case not included)  $59.95 
Desk-Top Enclosure for 

JE600 Hexadecimal Keyboard Kit 
Co mpact  desk-top  exclosure:  Color-coordinated  de. 

signer's case with light tan alu minu m panels and molded 

end pieces in mocha brown. Includes mounting hard ware. 

Si m , 3/4"H x 8)4"W x13%13. 

DTE-HK  $44.95 
SPECIAL  JE1300/DTE-HK PURCHASED TOGETHER 1 

(Value $104.90)  699.95 

v. Reader Serwce -see page 195 73 Magazine • August, 1980  181 



A S S O CI ATE D R A DI O  A  
91 3-381-5 9 0 0 
801 2 C O NSER B O X 4327 
O VERLA N D PARK K A NS AS 66204 

CALL US WITH YOUR REQUIREMENTS 

AMERICA'S NO.1 Real Amateur Radio Store 

/Associated W ants to T R A DE - B U Y - S ELL\ 
G OT Y O U R B E ST D E AL? T HE N C ALL U S A T 
91 3-381 -5900 - N O T R A DE? A S K F O R E XT. 1 2/ 

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. 



POW PA 

X 
NINA 

• TAKE 20% OFF ANY ORDER TOTALING $20 OR MORE!' 

IU-QUAD PM /%0 IA( 1,0 4 lit A pi I" on 2 s I . Bakelite strip ,,, h249 , .  , ,,,  2.99 

50-RCA PHONE) PRIGS. popular audio speaker plugs. 100•. material, 1032931   2.99 
.. 25-MINI PLUG 8 CABLE SETS. 3.Smen plug, 6' insulated 2 cond. leads, 1062691   2.99 
: . 25-MAGNETIC DISCS. Plastalloy 13.16 dia. s VS" discs. 1.62941   2.99 
L : 250-PRE•FORMED DISCS, caps ',leads tor PC use. mated values, 1•26051   2.99 
1. 30-PLASTIC POWERS, 25 watt, npn J. pnp. 50-200 Lovas°, TO-220, (0 6237)   2.99 
100-2 WATT RESISTORS, assorted carbons, lilms eq. some 5..ers, 11.623/0   2.99 

L 24-LM-340T VOLTAGE REGULATORS. untested TO-220, may incl. S-24V, 102635/   2.99 
El SSG-POLYSTYRENE CAPS, assorted types. styles, & sizes. all good, 11,27291   2.99 

200-COILS i CHOKES, asst. RI, OSC, IF, and peaking types, (•62113)   2.99 
. 50-POWER TAR TRANSISTORS, plastic NPN, TO-220, asst. types, untested, 1*2423/   2.99 

2I-SKINNY TRIM POTS, multi J. single turn, asst. values & types, 042151   2.99 
1.254 500 BRIDGES. "block" type with lour lug-type leads, 1•63111   2.99 
100-TTLs, 7400 series, incl, gales, flip-Bops, etc. untested, (•6226)   2.99 
5-SRASS LOCKS, with key. l'," long, for doors. windows, etc. (06253)   2.99 
250-MOLEX SOCKETS, "on-a-strip". make sour own pc sockets, (•6255)   2.99 
50-MINI POTS. pc style, single turn. assorted values, 0,3345/   2.99 
20-IUMS0 RED LEDS, 36 10 mA, 100'. good material, red dome tense, la 3369/   2.99 
3-SOUND TRIGGERS, sound activated amp. SCR triggered, on 3" board. 1i3625)   2.99 
SO-TRANSISTOR SOCKETS, assortment may include. TO-19,5,66,3. etc, 1•311145)   2.99 
100-CASLE TIES, 4" non-slip white plastic, like Ty-wrap, 1•521111   2.99 
150-FEEDTHRU CAPS, assorted types 8 sizes, for RI, UHF. etc, (•56611A) ..    2.99 
250-'. WATT RESISTORS, asstd. carbons. "rho-films. some 5'vers, la 5797 A  2.99 

100-PLESSV CAPS, reramir blocks in Assorted sires a values, 0,62211 ....  2.99 
10 , HOBBY I W C as•orled types & r ohms, intislls dims some good i s 6221 . 1 99 

Ho • 
-  TANK 

BATTLE 
TV GAME CHIP 
& BOARD 

Pak.  bring. I,ok ink. 1111,11 al attuated  .ti a 20 
1/111 with t.  I Instrument s AN'  /1700 1 Tank Rattle 
n l'h pa hoard oet Huth quality Hoards have shielded I'M 

demodulator ew I tun. .• St 95 value &lune,  turnout... cope. 
etc Chip capabilities Two independently controllable tanks 
which explode & fragment when hit by shells ur mows. 3 forward 
• reverse speeds. Realistic lank motor. track squerk. and eaplo 
mon rounds automatic on schen scoring. .in color.. and more' 
Tank goo,. One  1011 Guaranteed With  little ingenuilv and 
per  par ,. •au yen 'weenie 5.-toirs • great tank battles 

• General Instruments AY 3 8700-1 

TANK GAME CHIP 
LESS BOARD 

  92CLISSO5   
Cat. No.  w „ 0, $ 9 9 5 

et 'Cy 
e.t 
u5550 

Protect 

ependable, Professiona 
Quality Security with No 
Installation!  Cat No 

•Coyers up to 20 x 30 Area. 
112C56556 

$3.50 
Cat. No. 92CU6374 

'7 

ISCOURIT 
i61 

Li 

Li 
Li 

Li 

Li 
Li 
Li 
0 
0 

Cl 

Li 
Li 
Li 

Li 

150 et.-HEATSHRINK, Slip-mer lope, shrinks 50%, like Therrno-lit, (* 2391   2.99 
30-NI•2 SUESS, neon. for 110 VAC, requires resistor, (not inc).) 1•26131   299 
100-METALLIC RESISTORS, mostly ',a wailers, asst. val. 1-5% tot (0621110)   2.99 
100-POWERS POWERS, 3107 watt power resistors, 1062811   2.99 
25-CRYSTALS, assorted types, some H6/111, some frequency marked, 1•62561   2.99 
150-SUBMINI IF TRANSFORMERS asst. may include °sr anlenna etc. 1•62591   2.99 
60-SQUARE OHM RESISTORS. prime resistors, asst. values, grab 'ern! 10 6261/   2.99 
30-MICRO MINI REED SWITCHES, 1" long, for alarms. relay systems, etc. (.62631   2.99 
200 PC.-CAPACITOR SPECIAL, asst. molars, polys. RUC ., etc. 100'. good, (•6264)   2.99 
20-PUSHBUTTON ALARM SWITCH, SPST, momentary. NC, witsardware, to6267)   2.99 
SOO' PC.-HARDWARE SURPRISE, 1•appros.1 1 lb. asst. screws, washer,, etc. 0062711   2.99 
30-96 SATTERY CLIPS, snap connector, coded, insulated leads, 106214)   2.99 
6-WATCH GUTS, S-lunclion, LED style, assorted sqes, untested, 1•6217)   2.99 
10-HEAVY DUTY LINE CORDS, white, 2 cond. 6 II 16 gauge, 042921   2.99 
20-SINGLE PIN LEDS, green, micro style, 36 lOrnA, 100%, (42931   2.99 
40-LED/TRANSISTOR SOCKETS, "snap-in", 3 pc leads, los TO-5,111,46,e1c, 10412117)   2.99 
200-PRECISION RESISTORS, ',W, P., axial (•24210   2.99 
IS-MOTORS MOTORS, asstd. sines speeds 8 types, 1.5-12 volts, 102551A)   2.99 
ISO-LONG LEAD DISCS, prime, marked caps, assorted material, 1/259S/   2.99 
100-PLASTIC TRANSISTORS, untested. TO-92, asst. lopes 1.26041   2.99 
SO-SLIDE SWITCHES, various shapes, sizes, and types, (027261   2.99 
75-TRANSISTOR ELECTROIATICS, epos, encapsulated, asst. values, 1•2747)   2.99 
250-HALF WAITERS, 100%. color-coded resistors, asst. values, 10 30461   2.99 
25•SUDE VOLUME CONTROLS. various values J. types, for Hi-Fi, etc. 14030571   2.99 
50 I./PQ M/II Ill( TROS. 100  assoiled solar, ai voltages, marked, 10 32261   2.99 

AA M OTOR OLA 
AM/FM    

PUSHBUTTO 
/  • 

STEREO • Adjustable Shafts 

$4 05 .C2c1;67i, • In/Under Dash Mount 
• "Factory Installed" Quality 

0 

i 5 lb*  •  4 Speaker Stereo Reproduction 

ULTRA-SMALL LCD 
CHRONOGRAPH MODULE 

24.50 
WI 

Your Home & Family 
with 

The Ultimate 

Ultrasonic Alarm 
t  tr  .• rrn.•r1.131, ea., to use oast plug it into any At opt  • 
and atinist the men...toddy tu the mono being protected lil ., 
arms at thr touch of a button.  ond features a factory preset 3 
digit sod,, so only you can shut iloll If tripped. the •larni revels 
after id 3 minute mounding. and a memory light remains on to 
report the intrusion Unit incorporates• 60 remind exit delay and 
a 30 second entry delay. thus allowing time to punch in the shut 
down code lilt.., accepts " " site batteries for use in the event 
of a power failure  IC, great for homeowners. •partnient 
dwellers, even security   in smell businesses 100  Pattory 
Guaranteed' Sloe 111.. a   • 1 WI 5 lb. 

COMPACT CONDENSOR 

BOOM MIKE 
• Space Efficient 
• Practical Overhead "Boom" Design 
• Minimizes Sound Coloration 
•opot, /ottage  ẁrisitt,it,  0.1  I hh: ,tvp  Pre 
quency Response  in 10116. Imped .145 ohms  I Mil Size 

Ai,.  • I I it D M, Ste.. • 

'SALE ENDS: October 1, 1980 
v-58  Discount To Be Taken BEFORE Postage Is Added. 

HOW TO ORDER 
SI \1111/14 I RI I 1 AI Al1.11,  W. honer 111 ,,,,, CHARGE. VISA, Chock. • C.0.0 

Order by Plway or Nail. Pain Order USA • Canada 
,. H s,.. Foreign: 125 Me w aaaaa Car N. • Dent , 

'14.in= "E. : M.11A7171Lot li r a Z...;;.. 7:nlandVs7 . r; 
Foreign. 120. US aaaaa  OPEN ACCOUNTS, Rh., 

P 0  BOX 942 AS  .".° be listed &   in DAR Net 30. 125 minimum 
C 0 0 ORDERS Payment mut, be wade VI •  Cwh. 

ty() I YNNF111 0 NA  01940  Peel, Mon ” Oidet. or Certified Chech  C 0.0 
PHONE  617 245 311211  c Is aaaaa well be wIded te Ihe ord•r 

40 Channel 
CB BOARD 

Cat. No. 92CUSSS4 

r.,tu 11, Gain' Hoard. hay.. Ile...inked 9 %Salt Atop Chip 
I. Mod transistor. and ('II. W ill .,  IC Slav In used tor 
meter ionYersion  continuing  H  Ili  lo 

•••• / •-• 
Psi// In r'in.nm 

Cat. No. 92CU6403 

• Multi-Function Memory 'Enables 

To Function As:  STOP WATCH. 
ALARM CLOCK! DUAL ZONE TIMER! 
to.  ELAPSED TIME INDICATOR! 

odul 

i e  Wt 
lI. 13 ozs 

illiV 
01"'"  Use 

Your T.V. As Monitor For: 
$  55. A udiooTil Cam erasrVicleo  Reco Recorders oc C  3 

..u6s27  •Data Displays 

Computer Interface 
R.F. CONVERTER/ 
MODULATOR 

Return of a Repeated Sellout! 

ti*\4441 *-e 

:411011 
OfllV 

$14 .81 Could Convert 
To 10 Meters 
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FAIRCHILD VHF AND UHF PRESCALER CHIPS 

95H9ODC  350 MHz Prescaler Divide by 10/11  $9.50 
95H91DC  350 MHz Prescaler Divide by 5/6  9.50 
11C9ODC  650 MHz Prescaler Divide by 10/11  16.50 
11C91DC  650 MHz Prescaler Divide by 5/6  16.50 
11C83DC  1 GHz Divide by 248/256 Prescaler  29.90 
11C7ODC  600 MHz Flip/Flop with reset  12.30 
11058DC  ECL VCM  4.53 
11C44DC/MC4044  Phase Frequency Detector  3.82 
11C24DC/MC4024  Dual UL VCM  3.82 
11C06DC  UHF Prescaler 750 MHz D Type Flip/Flop  12.30 
11C05DC  1 GHz Counter Divide by 4  74.35 
11C01FC  High Speed Dual 5-4 input NO/NOR Gate  15.40 

WISPER FANS 

This fan is super quiet, efficient cooling where low acoustical disturbance is a 
must Size 4.68° x 4.88 x 1.50, impedance protected. 50/60 Hz 120 Vac 

59 99 

TR W BROADBAND AMPLIFIER MODEL CA615B 
Frequency response 40 MHz to 300 MHz 
Gain:  300 MHz 16 dB Min., 17.5 dB Max. 

50 MHz 0 to - 1 dB from 300 MHz 
Voltage:  24 volts dc at 220 ma max. 

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 

Size: 35, 42. 47, 49, 51, 52 
Size: 53, 54, 55, 56, 57, 58, 59, 61, 63, 64, 65 
Size: 66 
Size: 1.25 mm, 1.45 mm 
Size: 3.20 ram 

CRYSTAL FILTERS: TYCO 001-19880 same as 2194F 

10.7 MHz Narrow Band Crystal Filter 
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150 
kHz min. 

Ultimate 50 dB Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct 0 + / - 5 pf 3600 
ohms.  $5.95 

MURATA CERAMIC FILTERS 

Models  SFD-455D 455 kHz 
SFB-455D 455 kHz 
CFM-455E 455 kHz 
SFE-I0 7 10.7 MHz 

$19.99 

$2.15 
1.85 
1.90 
2.00 
3.58 

$3 00 
200 
7.95 
595 

TEST EQUIPMENT - HE WLETT PACKARD - TEKTRONIX - ETC. 
Hewlett Packard: 
491C  TWT Amplifier 2 to 4 Gc 1 watt 30 dB gain  $1150.00 
6080  10 to 420 mc .1 uV to .5 V into 50 ohms Signal Generator  500.00 

616B  1.8 to 4.2 Gc Signal Generator 
618B  3.8 to 7.2 Gc Signal Generator 
620A  7 to 11 Gc Signal Generator 
623B  Microwave Test Set 
624C  Microwave Test Set 

8691A  1102 Gc Plug In For 8690A Sweeper 
8692A  2 to 4 Gc Plug In For 8690A Sweeper 
8693A  4 to 8 Gc Plug In For 8690A Sweeper 
8742A  Reflection Test Unit 2 to 12.4 Gc 

400.00 
400.00 
400.00 
900.00 
950.00 

800.00 
800.00 
800.00 
1800.00 

At/tech: 
473  225 to 400 mc AM/FM Signal Generator  750.00 

Singer. 
MF5/VR-4 

Keltikk: 

XR630-100  1/NT Amplifier 8 to 12.4 Gc 100 watts 40 dB gain  9200.00 

Polan d: 
2038/2436/1102A 

Calibrated Display with an SSB Analysis Module and a 10 to 
40 mc Single Tone Synthesizer  1500.00 

Universal Spectrum Analyzer with 1 kHz to 27.5 mc Plug In 1200.00 

RF TRANSISTORS 

TYPE 

2N1561 

2N1562 

2N1692 

2N1693 
2N2632 

2N2857JAN 

2N2876 

2N2880 

2N2927 

2N2947 

2N2948 

2N2949 

2N2950 
2N3287 

2N3294 

2N3301 

2N3302 

2N3304 

2N3307 

2N3309 

2N375 

2N3553 

2N3755 

2N3818 

2N3866 

2N3866JAN 

2N3866JANTX 

2N3924 

2N3927 
2N3950 

2N4072 

2N4135 
2N4261 

2N4427 

2N4429 

2N4430 

2N4957 

2N4958 

2N4959 

2N4976 

2N5090 
2N5108 

2N5109 

2N5160 

2N5179 

2N5184 

2N5216 

2N5583 

2N5589 

PRICE  TYPE  PRICE  TYPE  PRICE 

$15.00  2N5590  8.15  MM1550  $10.00 

15.00  2N5591  11.85  MM1552  50.00 

15.00  2N5637  22.15  MM1553  56.50 

15.00  2N5641  6.00  MM1601  5.50 

45.00  2N5642  10.05  MM1602/2N5842  7.50 
2.52  2N5643  15.82  MM1607  8.65 

12.35  2N6545  12.38  MM1661  15.00 

25.00  2N5764  27.00  MM1669  17.50 

7.00  2N5842  8.78  MM1943  3.00 
18.35  2N5849  21.29  MM2605  3.00 

15.50  2N5862  51.91  MM2608  5.00 

3.90  2N5913  3.25  MM8006  2.23 
5.00  2N5922  10.00  MMCM918  20.00 

4.30  2N5942  46.00  MMT72  1.17 

1.15  2N5944  8.92  MMT74  1.17 

1.04  2N5945  12.38  MMT2857  2.63 

1.05  2N5946  14.69  MRF304  43.45 
1.48  2N6080  7.74  MRF420  20.00 
12.60  2N6081  10.05  MRF450  11.85 

3.90  2N6082  11.30  MRF450A  11.85 

9.32  2N6083  13.23  MRF454  21.83 

1.57  2N6084  14.66  MRF458  20.68 

7.20  2N6094  7.15  MRF472  2.50 

6.00  2N6095  11.77  MRF475  5.00 

1.09  2N6096  20.77  MRF476  5.00 

2.80  2N6097  29.54  MRF502  1.08 

4.49  2N6136  20.15  MRF504  6.95 

3.34  2N6166  38.60  MRF509  4.90 

12.10  2N6265  75.00  MRF511  8.15 
26.86  2N6266  100.00  MRF901  3.00 

1.80  2N6439  45.77  MRF5177  21.62 

2.00  2N6459IPT9795  18.00  MRF8004  1.60 
14.60  2N6603  12.00  PT4186B  3.00 

1.20  2N6604  12.00  PT4571A  1.50 
7.50  A50-12  25.00  PT4612  5.00 

20.00  BFR90  5.00  PT4628  5.00 
3.62  BLY568C  25.00  PT4640  5.00 

2.92  BLY568CF  25.00  PT8659  10.72 

2.23  CD3495  15.00  P79784  24.30 
19.00  HEP76/S3014  4.95  PT9790  41.70 

12.31  H E PS3002  11.30  SD1043  5.00 

4.03  HEPS3003  29.88  SD1116  3.00 
1.60  HEPS3005  9.95  SD1118  5.00 

3.49  HEPS3006  19.90  S01119  3.00 

1.05  HEPS3007  24.95  TA7993  75.00 

2.00  HEPS3010  11.34  TA7994  100.00 

47.50  HEPS5026  2.56  TRWMRA2023-1.5  42.50 

4.55  HP35831FJ  40281  10.90 

6.82  HXTR5104  50.00  40282  11.90 

MM1500  32.20  40290  2.48 

We can supply any 
value chip capac 
Itors you may need 

PRICES 

1to 10 

11-50 

51-100 

1 0 1 1 0 0 0 

1001 up 

$1 99 

1.49 

1.00 
. 7 5 

.50 

POR = CALL FOR PRICE 

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 
5.595-2.7USB 
5.645-2.7/8 
9.0USB/CW 

YOUR CHOICE $24.95 

CHIP CAPACITORS 

1pf  27p1 
1.5pf  33pf 
2.2pf  39pf 
2.7pf  47pf 
3.3pf  Sept 
3.9pf  68pf 
4.7pf  82pf 
5.6pf  100pf 
6.8pf  110pf 
8.2pf  120pf 
lOpf  130pf 
I2pf  I 50pf 
15pf  160pf 
18pf  180pf 
22pf  200pf 

220pf 
240pf 
270pf 
300pf 
330pf 
360pf 
390pf 
430pf 
470pf 
510pf 
560pf 
620pf 
680pf 
820pf 
1000pf 

1200pf 
1500pf 
1800pf 
2200pf 
2700pf 
3300pf 
3900pf 
4700pf 
5600pf 
6800pf 
8200pf 
.010mf 
.012mf 
.015mf 
.018m1 
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Mqqt 
electrowc$ .46 

1900 MHz to 2500 MHz DOWN CONVERTER 
This receiver is tunable over a range of 1900 to 2500 mc and is intended for amateur radio use. The local oscillator is 
voltage controlled (i.e.) making the i-f range approximately 54 to 88 mc (Channels 2 to 7). 

PC BOARD WITH CHIP CAPACITORS 13   $44.99 
PC BOARD WITH ALL PARTS FOR ASSEMBLY   $79.99 
PC BOARD ASSEMBLED AND TESTED   $120.00 
POWER SUPPLY KIT   $44.99 
POWER SUPPLY ASSEMBLED AND TESTED   $69.99 
YAGI ANTENNA 4' LONG APPROX. 20 TO 23 dB GAIN   $59.99 
YAGI ANTENNA 4' WITH TYPE (N, BNC, SMA Connector)   $64.99 
2300 MHz DOWN CONVERTER 
Includes converter mounted in antenna, power supply, antenna, 75' and 3' RG59 cable with connectors, 
75 to 300 ohm adapter, Plus 90 DAY WARRANTY   $299.99 

OPTION #1 MRF902 in front end. (7 dB noise figure)   $349.99 
OPTION #2 2N6603 in front end. (5 dB noise figure)   $400.00 
2300 MHz DOWN CONVERTER ONLY 
10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output   $149.99 
7 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output   $169.99 
5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output   $189.99 

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY   $15.00 

Shipping and Handling Cost: 
Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00. Option 1/2 add $3.00, For complete system add 
$7.50. 
Replacement Parts: 
MRF901  $5.00  MBD101  $2.00 
MRF902  $10.00  .001 chip caps  $2.00 
2N6603  $12.00  PC Board only  $25.00 with data 

3.7 to 4.2 Gc SATELLITE DOWN CONVERTER 

70 MHz if (40 MHz  1 dB)  10 dB min. IMAGE REJECTION 
13 dB max. Noise Figure  25 dB Gain 

ASSEMBLED AND TESTED WITH N OR SMA CONNECTOR FOR INPUT AND F CONNECTOR FOR OUTPUT 

I•F AMPLIFIER FOR ABOVE 70 MHz 
45 dB Gain — 30 MHz g 3 dB — ASSEMBLED AND TESTED F CONNECTOR 

DEMOD FOR ABOVE 70 MHz 
COMPOSITE VIDEO OUTPUT (NO RF) — ASSEMBLED AND TESTED 

$499.99 

$129.99 

$159.99 

We no longer accept Bank Cards. 

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. WE CHARGE 15% FOR RESTOCKING ON ANY ORDER. 
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 $25.00 OR OVER, ADD $1.50 FOR COD CHARGE. 
PLEASE INCLUDE $1.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. 

WE ALSO ARE LOOKING FOR NEW AND USED TUBES, 
TEST EQUIPMENT, COMPONENTS ETC. 
WE ALSO SWAP OR TRADE. 
FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10 
Pages. 

(602) 242-3037 
(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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•• 

M O T O R OLA S e mic on duct or 

MRF454 $21.83 

NPN SILICON RF POWER 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% 

MRF472 

rrhe R F Li ne 

MRF458 $20.68 

NPN SILICON RF POWER TRANSISTOR 

• designed  for  power  amplifier  applications  in  industrial, 

commerical and amateur radio equipment to 30 MHz 

• Specified 12.5 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 12.5 V. 27 MHz Characteristics - 
S2. 50  Power Output = 4.0 Watts 

Power Gain = 10 dB Minimum 
Efficiency = 65% Typical 

MRF475 NPN SILICON RF POWER TRANSISTOR 

. . designed primarily for use in single sideband linear amplifier 
output applications in citizens band and other communications 
equipment operating to 30 MHz. 

• Characterized for Single Sideband and Large-Signal Amplifier 
Applications Utilizing Low-Level Modulation. 

• Specified 13.6 V. 30 MHz Characteristics - 

Output Power = 12 W (PEP) 

Minimum Efficiency = 40% IsSel 

Output Power = 4.0 W (C M 
Minimum Efficiency = 50% (CW) 

Minimum Power Gain = 10 dB (PEP & CW) 

• Common Collector Characterization 

MHW710 2 
$46.45 

440  to 470MC 

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 12.5 Volt, UHF Characteristics - 

Output Power = 13 Watts 

Minimum Gain = 19.4 dB 

Harmonics = 40 dB 

• 50 U 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 

CA ..ual Prase Plug In 
,ast Rise DC Plug in 

8  sampling Plug In 
R  Transistor Risetime Plug In 
W  High Gain Differential Comparator Plug In 
TU-2  Test Load Plug In for 530/540/550 Main frames 
IA?  Wideband Dual Trace Plug In 
151  Sampling Unit With 350PS Risetime DC to IGHZ 
2461  AC Differential Plug In 
353  Dual Trace Sampling DC to 15112 Plug In 
3576  Dual Trace Sampling DC to 079612 Plug IN 
31774  Sampling Sweep Plug In 
3110  Spectrum Analyper 1 to 361612 Plug IN 
SO  Amplifier Plug In 
51  Sweep Plug In 
538  Wideband High Gain Plug In 
53/548  Wideband Nigh Gain Plug In 
53/54C  Dual Trace Plug In 
53/540  High Gain DC Differential Plug In 
53/54G  Wideband DC Differential Plug In 
53/541  Fast Rise High Gain Plug In 
84  Test Plug In For 580/581 Main frames 
107  Square Wave Generator .4 to IMP 
88122  Preamplifier 260 to 408HZ 
123  AC Coupled Preamplifier 
127  Power SuPPIr For 2 Plug In's 
131  Current Probe Amplifier 
184  Time Mark Generator 
6240  Program Control Unit 
280  Trigger Countd own Unit 
455  Portable Dual Trace 516812 Scope 
465  Portable Dual Trace 100MHZ Scope 
503  DC to 450882 Scope Rack Mount 
5354  DC to ISPHI Scope Rack Mount 
543  DC to 33Mil  Scope 
561  DC to 101017 Scope Rack Mount 
5614  DC to 10MH2 Scope Rack Mount 

51.00 
150 00 
63.00 
200.00 
116.00 
283.00 
50.00 
216.00 
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 
148.00 
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 
56/  Digital Readout Scope with a 6018 Digital Unit 

and a 353 Dual Trace 0( to 10012 Sampling Plug In 
and a 31774 Sweep Plug In. 

5618  DC to 108112 Scope with a 3576 Dual Trace DC to 
879812 Sampling Plug In and a 31774 Sweep Plug In. Rack Mount  606 

565  DC to 108112 Dual Ream Scope with a 2463 Pitt. and a 2461 Diff. 
Plug In'  s 900.00 

581  DC to 801017 Scope with a 82 Dual Trace High Gain Plug In  660.00 

661  Sampling Scope with a 513 Timing Plug In and a 452 Dual Trace 
DC to 3.61.112 Secroling Plug In.  575.00 

Tubes 
2E26  1 5.00  4CX3SOFJ  1116.00  614611 
3-5007  102.00  4010008  300.00  6159 
3-1000/  268.00  4015008  350.00  6161 
3828/8664  5.00  4[815000A  750.00  6293 
31250083  150.00  4E27  50.00  6360 
4-658  45.00  401606  41.00  6907 
4-1258  58.50  4815 00  52.00  6939 
4-2504  68.50  4815 00  74.00  7360 
4.4004  71.00  5726/11601.  39.00  7984 
4- 10008  184.00  61F6  5.00  8072 
5-5008  145.00  61.06  5.00  8106 
4102508  65.00  8118  12.95  8156 
4102501/5  55.00  813  29.00  8226 
4CX250x  113.00  5894/8  42 DO  8295/P1.172 
4C415OR  92.00  6146  5.00  84513 
4013004  147.00  61464  6.00  8560A/AS 
4C03506  107.00  61466/82980  7.00  8908 

8950 

12.00 
10.60 
75.00 
18.50 
6.95 
40.00 
14.75 
12.00 
10.40 
49.00 
2.00 
7.85 

127.70 
328.00 
25.75 
50.00 
9.00 
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ARRA 
2416 
3614-60 
05208 
4684-20C 
6684-20F 

MICROWAVE COMPONENTS 

Variable Attenuator 
Variable Attenuator 0 to 60d8 
Variable Attenuator 18 to 26.5 GHz 
Variable Attenuator 0 to 180413 
Variable Attenuator 0 to 18048 

General Microwave 
Directional ',eel,- D' to 4Gez 20d13 Type N 

Hewlett Packard 
:U0 ghms Meg Thermistor Mount (NEW) 

344874  100 ohms Neg Thermistor Mount (USED) 
4776  200 ohms Neg Thermistor Mount (USED) 
04870  100 ohms Neg. Thermistor Mount (USED) 
04876  100 ohms Neg. Thermistor Mount (USED) 

J468A  100 ohms Neg Thermistor Mount (USED) 
478A  200 ohms Neg Thermistor Mount (USED) 
84780  200 ohms Balanced Neg. Thermistor Mount (USED) 
J382  5.85 to 8.2 GHz Variable Attenuator 0 to 5048 
63820  8.2 to 12.4 GHz Variable Attenuator %to 50dB 

08850  8.2 to 12.4 GHz Phase Shifter +/- 360' 
3948  1 to 2 GHz Variable Attenuator 6 to 1200 
NK292A  Waveguide Adapter 
K4228  18 to 26.5 GHz Crystal Detector 
63758  18 to 26.5 GHz Variable Attenuator 
84360  Bandpass Filter 8 to 12.4 GHz 

8439A  2 GHz Notch Filter 
84718  RI Detector 
3420  VHF Noise Source 
03478  8.2 to 12.4 GHz Noise Source 
H5324  7.05 to 10 GHz Frequency Meter 
05320  3.95 to 5.85 GHz Frequency Meter 
J532A  5.85 to 8.2 GHz Frequency Meter 

809A  Carriage with a 4448 Slotted Line Untuned Detector Probe 
and 809B Coaxial Slotted Section 2.6 to 18 GHz 

8098  Carriage with a 4428 Broadband Probe 2.6 to 12.4 GHz 
and a 08106 Slotted Section 

8096  Carriage with a 08108 Slotted Section and a PhD 2500 
Detector Mount 2.4 to 12.4 GHz 

Merrimac 
AU-25A/ 
AU-26A/ 

801115 Variable Attenuator 
801162 Variable Attenuator 

Microlab/FXR  
Y4I0A 
N414A 
06385 
601-B18 
Y6100 

Narda 

Frequency Meter 12400 - 18000 MC 
Frequency Meter 3950 - 11000 MC 
Horn 8.2 - 12.4 GHz 
X to N Adapter 8.2 - 12.4 GHz 
Coupler 

S 50.00 
75.00 
100.00 
100.00 
100.00 

75.00 

150.00 
100.00 
100.00 
100.00 
125.00 

150.00 
150.00 
175.00 
250.00 
250.00 

250.00 
250.00 
65.00 
250.00 
300.00 
75.00 

75.00 
50.00 
100.00 
250.00 
300.00 
300.00 
300.00 

175.00 

200.00 

200.00 

100.00 
100.00 

250.00 
350.00 
60.00 
35.00 
75.00 

3095/  22909 Directional Coupler 7 to 12.4 GHz 100 Type N  250.00 
4013C-10/  225400 Directional Coupler 2 to 4 GHz 10db Type SMA  90.00 
4014-10/  22538 Directional Coupler 3.85 to 8 GHz 10dB Type SMA  90.00 
4014C-6/  22876 Directional Coupler 3.85 to 8 GHz 6dB Type SMA  90.00 
4015C-10/  22539 Directional Coupler 7.4 to 12 GHz 10dB Type SMA  95.00 
4015C-30/  23105 Directional Coupler 7 to 12.4 GHz 30d8 Type SMA  95.00 
3044-20  Directional Coupler 4 to 8 GHz 20dB Type N  125.00 
3040-20  Direcitonal Coupler 240 to 500 MC 20dB Type N  125.00 
3041-20  Directional Coupler 500 to 1000 MC 200 Type N  125.00 
3043-20/  22006 Directional Coupler 1.7 to 4 GHz 20d13 Type N  125.00 
3003-10/  22011 Directional Coupler 2 to 4 GHz 10dB Type N  75.00 
3003-30/  22012 Directional Coupler 2 to 4 GHz 30d13 Type N  75.00 
3042-20  Directional Coupler 950 to 2 GHz 20413 Type N  125.00 
3043-30/  22007 Directional Coupler 1.7 to 3.5 GHz 30448 Type N  125.00 
22574  Directional Coupler 2 to 4 GHz 100 Type N  125.00 
3033  Coaxial Hybrid 2 Co 4 GHz 3dB Type N  125.00 
3032  Coaxial Hybrid 950 to 2 GHz 3 dB Type N  125.00 
784/  22380 Variable Attenuator 1 to 90d13 2 to 2.5 GHz Type SMA 550.00 
22377  Waveguide to Type N Adapter  35.00 
720-6  Fixed Attenuator 8.2 to 14.4 GHz 6 dB  50.00 
3503  Waveguide  25.00 

PRD 
Igl 
4101 
C101 
2050/367 
19513 
185851 
196C 
1708 
5880 
140A,C,D,E 
109J,I 
WEINSCHEL ENG. 

12.4 to 18 GHz Variable Attenuator 0 to 6048 
8.2 to 12.4 GHz Variable Attenuator 0 to 6048 
Variable Attenuator 0 to 600 
Slotted Line with Type N Adapter 
8.2 to 12.4 GHz Variable Attenuator 0 to 504413 
7.05 to 10 GHz Variable Attenuator 0 to 4048 
8.2 to 12.4 GHz Variable Attenuator 0 to 45dB 
3.95 to 5.85 GHz Variable Attenuator 0 to 45dB 
Frequency Meter 5.3 to 6.7 GHz 
Fixed Attenuators 
Fixed Attenuators 
2692 Variable Attenuator +30 to 600 

300.00 
200.00 
200.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
25.00 
25.00 
100.00 

COMPUTER IC. SPECIALS 

MEMORY  DESCRIPTION 

2708 
2716/2516 
2114/9114 
2114L2 
21I4L3 
4027 
4060/2107 
4050/9050 
2111A-2/8111 
2112A-2 
2115AL-2 
6104- 3/4 104 
7141-2 
MC116641120 
9131 

16 x 8 EPROM 
26 x 8 EPROM 5Volt Single Supply 
16 x 4 Static RAM 45Ons 
16 x 4 Static RAM 250ns 
16 x 4 Static RAM 35Ons 
46 x 1 Dynamic RAM 
46 x 1 Dynamic RAM 
46 x 1 Dynamic RAM 
256 x 4 Static RAM 
256 x 4 Static RAM 
16 x I Static RAM 55ns 
46 x I Static RAM 32Ons 
46 x 1 Static RAM 20Ons 
46 x 2 Static RAM 200ns 
16 x 1 Static RAM 30Ons 

C.P.U.'s ECT. 

.. 10AP 
MCM6hA1OP 
MCM68810P 
MC6820P 
MC68201 
MC6821P 
MC681321P 
MCM6830L7 
MC6840P 
MC6845P 
MC6845L 
MC6850L 
MC6850P 
MC6852P 
MC6852L 
MC6854P 
MC6860CJCS 
MC6862L 
MK3850N-3 
MK3852P 
MK3852N 
MK3854N 
8008-1 
8080A 
280CPU 
6520 
6530 
2650 
TMS1000NL 
TMS4024NC 
TMS6011NC 
MC 14411 
Ac 5-40070 
AY5-9240 
AY5-9100 
AY5-2376 
AY3-8500 
TR1402A 
PR147213 
PT 14828 
8257 
8251 
8228 
8212 
MC14410CP 
MC14412 
11014408 
MC14409 
MCI 488L 
MC1489L 
MC1405L 
MC1406L 
MC1408/6/7/8 
MC1330P 
MC1349/50 
MC1733L 

LM565 

Microprocessor 
128 x 8 Static RAM 45Ons 
128 x 8 Static RAM 360ns 
128 x 8 Static RAM 250ns 
PIA 
PIA 
PIA 
PIA 
Mikbug 
PTM 
CRT Controller 
CRT Controller 
AC IA 
ACIA 
SSDA 
SSDA 
ADLC 
0-600 BPS 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 x 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 B 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 
85232 Receiver 
A/D Converter Subsystem 
6 Bit D/A Converter 
8 Bit D/A Converter 
Low Level Video Detector 
Video IF Amplifier 
LM733 OP Amplifier 

Phase Lock Loop 

48 

PRICE 

S 7.99 
20.00 
6.9q 
8.99 
7.99 
3.99 
3.99 
3.99 
3.99 
3.99 
4.99 
14.99 
14.99 
14.99 
10.99 

13.80 
3.99 
4.99 
5.99 
8.99 
9.99 
8.99 
9.99 
14.99 
8.99 
29.50 
33.00 
10.99 
4.90 
5.99 
11.99 
22.00 
29.00 
14.99 
9.9, 
16.90 
9.99 
9.99 
4.9, 
8.99 
14.99 
7.90 
15.99 
10.90 
9.90 
9.90 
9.99 
11.99 
8.99 
9.99 
7.99 
19.90 
5.9 , 
9.99 
9.99 
9.94 
9.99 
9.99 
5.0( 
5.00 
9.9, 
14.99 
12.90 
12.90 
1.0( 
1.00 
9.00 
7.50 
4.50 
1.5C 
1.17 
2.4( 
2.51. 

electroruc$ 

(602) 242-2037 
(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 

1./ Reader Service -see page 195 
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BILLET ELECTRONICS 
P.O. Box 401244-E Garland, TX. 75040  (214) 278-3553 

SUPER SUMMER SPECIALS! 

SLIDE SWITCH ASSORTMENT 
An outstanding bargain. Includes miniature and 
standard sizes and multiposition units. All new first 

quality, name brand switches. Try one pack and you'll 
reorder more: SPECIAL - 12 for $1.20 (Assortment) 

1/2W RESISTOR ASSORTMENT 
A good mix of 5% and 10% values in both full lead and 
PC lead devices. All new, first quality. 

Oa "  (Asst.) 200 pieces/ 2.00 

XAN SUPER DIGITS 
.6" JUMBO LED 
7 SEGMENT 

RED 
6920 COMMON ANODE 
6640 CO M M ON CATHODE 

NOW A SUPER READOUT AT A SUPER BUY! These 
are factory fresh prime LED readouts, not seconds or 
rejects as Sold by others. Compare our price and send 
for yours today, but hurry, the supply is limited, 

SPECIFY:  COMMON  ANODE  OR  COMMON 
CATHODE 

.99 

SILICON 
2N5191  POWER 
NPN  TRANSISTOR 

Vceo = 60V Pd  40 W  

IC = 4A 

Hfe 25-100 
@ 1.5A 

•HSE 

3/S1.00 
100/$25.00 

PN2222 (2N2222A) 
MOST POPULAR NPN 

toGEN. PURPOSE 
TRANSISTOR. 
TO - 90 Vceo = 40V 
Pd = .5W 
Hfe = 100 - 300 
10/51.00 100/59.00 

THE PERFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200ma 
Great for all you CMOS, or low power TTL 
projects. PC board mount. 

994 ea.  3/52.50 
Size: 1.5" W x 1.25" D x 1.25" H 

AY3-8910 PROGRAMMABLE SOUND GENERATOR 

The AY3-8910 is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, an envelope generator, and three D/A converters that 
are controlled by 8 BIT W ORDS. No external pots or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (8080. Z80, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 

bangs. whistles, sirens, gunshots, explosions, bleets, whines. 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports. The chip requires .5V @ 
75ma and a standard TTL clock oscillator. A truly incredible 
circuit 

$14.95 W/Basic Spec Sheet (4 pages) 
60 page manual with S-100 interface instructions and 
several programming examples. $3.00 extra 

OVP-2 OVERVOLTAGE PROTECTOR  6.95 
Provides cheap insurance for your expensive equipment. 
Trip volta9e is adjustable from 3 to 30 volts. Overvoltage 
instantly fires a 25A SCR and shorts the output to protect 
equipment. Should be used on units that are fused. Di-
rectly compatible with the PS-12 and PS-14. All electron-
ics supplied. Drilled and plated PC board. 

PARTS 

ULTRASONIC RELAY KIT AUTO/VAN CLOCK KIT 

Invisible Beam Works Like A Photo 
Electric Eye. COMPLETE KIT . All Parts & 
PC Board. Use Up To 25 Ft. Apart. 

$21.50 

Optional entry delay and Alarm Timeout 
Circuit will source or sink up to 200 MA 
DC. 

$3.95 

. 12 Hr. Format 

• 6 Digit '/.," LED Readouts 

• Quartz XTAL Timebase 

• Alarm & Snooze Options 
. Noise Filtering 

• Easy Assembly • 12 VDC 
.4 5/8" x 3" x 1 1/2" 

• All Parts! $16.95 

ZULU II CLOCK KIT 
X-RATED! 

WITH CALENDAR 

AND NOX' CIRCUIT 

X-TRA VALUE: All the compor ,ent, and high quality plated G-10 PC Boards 
are provided 

X-TRA CARE IN DESIGN: Easy Assembly. Large open layout 
X CELLENCE IN IDEAS: 5 years of designed products for the amateur radio 
market 

X-CELLENCE IN INSTRUCTIONS: Clear step-by-step instructions with 
quality illustrations and schematic 

5-IRA FEATURES:There has never been a clock kit with so many features - at 
any price' 

• Unit operates on either 12 VAC or 12 VDC. 
• On board QUARTZ XTAL TIMEBASE or 60Hz AC line freq can be used 
• Automatic BATTERY BACKUP• 
• Reads true 24 HOUR TIME and 31 DAY CALENDAR. 
• Unique NOX'• CIRCUIT activates readouts with. handclap followed by the 
dale for 4 seconds. Or they can be turned on constantly. 

• When used mobile readouts blank whe ignition is oil 
• Special NOISE SUPPRESSION and battery reversal circuits 
• Bri Olt 1 2'' LED's show hours minute and seconds 

19.95 
LESS CASE 

ACCESSORIES 
Custom  High  Impact 

Molded Case with Ruby 

Lens. Available in Blue or 

Tan. 

$6.50 

117  VAC  to  12  VAC 

Transformer. 

$1.35 
'9V Battery Not Included 

li I. 
•!:•10,::1111111Itti 

11 411: U11:14tair 

Sound Effects Kit 
The SE-01 Sound Efl.ct.Kit is a complete kit all you need to build a 
programmable sound effects machine except a battery and speaker 
Our kit is designed to really ring out the TI 76477 Sound Chip Only 
the SE-01 provides you with additional circuitry that includes a 
PULSE GENERATOR. MUX OSCILLATOR and COMPARITOR to 
make more complex sounds a snap We help you in building the kit 
with a clear, easy-to-follow construction manual and we show you 
how to easily program the unit Other dealers will sell you the chipor 
a "kit" of parts but you are on your own to do the most difficult 
part make neat sounds' Within a short time after you build the SE-01 
you can easily create Gunshots, Explosions, Space Sounds. Steam 
Trains and much more We think the Bullet SE-01 is the best deal on 
the market but don't ask us, - ask the 16000 happy SE-01 owners' 

Complete Kit With Ouality Plated PC Board  517.50 
(Less battery & speaker) 

Users Group Notes Includes additional programming 
charts plus quarterly updates  $5.00 

7 WATT AUDIO AMP KIT 
SMALL SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" a 3' PC 
BOARD (INCLUDED) RUNS ON 12 VDC GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3% TI-ID BS 5 WATTS 
COMPATIBLE MTH SE-01 SOUND KIT $545 

LM3046 

RCA 40430 

CA30116 

LM567 

CD4046 

LM3302 

2SC 1849 

MPS A 20 

TL490 

7812 

mos 
78M05 

LM3911 

555 

2166028 

LM3S0 

LM377 

TIP-30 

(CA3046) Xistor Array   75 

400V 6A TRIAC TO-66  75 

RCA X istor Array   80 

Tone Decoder  99 

PLL CMOS  99 

Quad Comparator   .89 

High Freq. NPN TO-92   6/1.00 

NPN General Purpose   8/1.00 

Bar/Graph Driver w/specs  2.50 

12V IA Regulator  99 

5V IA Regulator   .99 

5V InA Reg TO-5 Illse el  .60 

Temp Transducer w/specs  1 10 

Timer IC  49 

P U T w/specs  50 

Onto Isolator wispecs    .60 

2W Audio IC wispecs  .50 

Dual LM380 w/specs  1.09 

PNP Power TO-220  3/1.00 

0 0 1. 
MUSIC FOR YOUR EARS 

Bullet's Electronic Music Machine' Kit has a 

single 28 Pin Microprocessor Chip with ROM 

that has been programmed to play the first 6 to 

10 notes of the 25 popular tunes listed below 

Each tune can easily be addressed Individually 

or played seguencially at the push of a button 

The 3 chime sequences are activated at any time 

by separate switch closures so when used as a 

doorbell, one door can play songs while two 
others will play different chimes The unit has a 

5 watt audio Amp and will run on either 12VAC 

or 12VDC. Optional 117VAC transformer is 

available Construction is very cimple. works 

with any 8 or 16 ohm speaker. or norn Speaker 

(Not  Included I Tunes  can  be  remotely 

programmed using a single rotary switch. (not 

included) if desired 

Complete Kit  S16.95  Transformer  51.35 

on 117VAC 

*  C ALL O R W RI T E T O D A Y FO R 

* NO C.O.D. 
* SEND CHECK, M.O., OR 
CREDIT CARD 

* PHONE ORDERS ACCEPTED 
ON VISA/MASTER CHARGE ONLY 
(214) 278-3553 

FREE C A T AL O G * 

ADD 5% FOR SHIPPING 
ORDERS UNDER $10 ADD 
75 HANDLING 
TEX RES ADD 5% TAX 
FOREIGN ORDERS (EXCEPT 
CANADA ADD 10% (20% FOR 
AIRMAIL) 

Tunes: Toreador • William Tell • Hallelujah 

Chorus ' Star Spangled Banner • Yankee 

Doodl e America. America • Deutschland Leid 

• Wedding March • Beethoven's 51h and 9th • 

Hell's Bell e La Vien En Rose' Star Wars Theme 

• Clementine • Augustine • Jingle Bells • God 

Save The Queen • Colonel Bogey • Marseillaise 

' 0 Sole Mb  o • Santa Lucia ' The End ' Blue 

Danube • BrahmsLullaby • Westminister Chime 

• Simple Chime • Descending Octave Chime. 
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LICENSE sTudy quidEs & TAPES 

Novice 
Class 
License 
study 
Guide 

• NOVICE STUDY GUIDE—SG7357—Here is a completely new study 
guide and reference book for the potential ham. This is not a ques-
tion/answer memorization course. Electronic and radio fundamentals are 
presented and explained in an easy-to-understand fashion, preparing the 
beginner for the Novice exam. Includes the latest FCC amateur regula-
tions, as well as application forms. Easily the best path into the exciting 
world of ham radio! $4.95.• 

*GENERAL CLASS STUDY GUIDE—SG7358—A complete theory course 
for the prospective General or Technician. This reference explains transis-
tor, amplifier, and general radio theory, while preparing the Novice for the 
"big" ticket. After getting your ticket, you'll use this guide again and again 
as an electronics reference source. Not a question/answer guide that 
becomes dated when the FCC updates the amateur exams. Under revision, 
expected availability is December 1980. $5.95* 

• ADVANCED CLASS LICENSE STUDY GUIDE—SG1081 —Ready to upgrade your license? To prevent retaking the FCC theory exam, 
you need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in 
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is not 
necessary to master the Advanced theory—try this book before visiting the examiner's office! $6.95.• (Published by TAB Books 
previous to recent changes in FCC exam material.) 

• EXTRA CLASS LICENSE STUDY GUIDE—SG1080—Before going for your 1 x 2 call, it pays to be a master of the Extra class elec-
tronics theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is 
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication tech-
niques. 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.* 
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NOVICE THEORY TAPES  17-, Novice 4 
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Startling Learning Breakthrough L,_1„.2 

• NOVICE THEORY TAPES—C17300—Startling Learning Breakthrough. You'll be astounded at how 
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of 
questions and answers from the latest Novice exams give you the edge you need to breeze through your 
exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our tapes for 
the incredibly low price of ONLY $15.95.* 
Scientists have proven that you learn faster by listening than by reading because you can play a 
cassette tape over and over in your spare time—even while you're driving! You get more and more info 
each time you hear it. You can't progress without solid fundamentals. These four hour-long tapes give 
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the basics 
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? Set of 4—$15.95.* 
These tapes were made previous to recent changes in FCC rules. These minor changes do not affect the theory involved. A new set of tapes 

reflecting these rule changes is being developed Expected availability is December 1980. 
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SSTV 
• SLOW SCAN TELEVISION 
TAPE—CT7350— Prize-winning 
programs from the 73 SSTV 
contest. Excellent for Demo! 
$5.95.* 

SSTV 

0 

73 CODE 
TAPES 

"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 tech-
niques. It is almost miraculous! 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 li-
censes. It is made up of one solid hour of 
code, sent at the official Fcc standard (no 
other tape we've heard uses these stan-
dards, 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. 

Any Four Ta s For $15.95! •  "COURAGEOUS" 
$4.95 Each! • 

t5 CODE COURSE 

r COCO( COURSE\ 
L 

"BACK BREAKER" 
13+  WPM —CT7313 —Code groups 
again, at a brisk 13 per so you will be at 
ease when you sit down in front of the 
steely-eyed government inspector and he 
starts sending you plain language at only 
13 per. You need this extra margin to over-
come the panic which Is universal in the 
test situations. When you've spent your 
money and time to take the test, you'll 
thank heavens you had this back-breaking 
tape. 

20 + WPM —CT7320 —Code is what gets 
you when you go for the Extra class li-
cense. 11 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 diffi-
cult that you'll almost fall asleep copying 
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." 

... cO DE COURSE' 

411 N C * 
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•47 CODE COURSE 
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•Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to in-
clude check or detailed credit card information. No C.O.D. orders accepted. •Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 

Magazine Questions regarding your order? Please write to Customer Service at the above address Please allow 4-6 weeks for delivery 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• BEHIND THE DIAL —BK7307 — By Bob Grove. Get more fun out 
of shortwave listening with this interesting guide to receivers, 
antennas, frequencies and interference. $4.95.• 
• THE CHALLENGE OF 160—BK7309— is the newest book in the 
73 technical library, dedicated to 160 meter operating. Si Dunn pro-
vides all necessary information to get started on this unique band. 
The all-important antenna and ground systems are described in 
detail. The introductiô  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.• 
• 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 circuit applications, liberally il-
lustrated. 592 pages, 51/2  x 81/2, softbound. $12.95.• 

• THE POWER SUPPLY HANDBOOK — BK7305 —Need a power supply for a gadget you're building? In the POWER SUPPLY HAND-
BOOK 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 convert 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.• 

• WEATHER SATELLITE HANDBOOK —BK7370 —Simple equip-
ment and methods for getting good pictures from the weather 
satellite. Antennas, receivers, monitors, facsimile you can build, 
tracking, automatic control (you don't even have to be home). Dr. 
Taggart WB8DOT.$4.95.• 

• THE NEW RTTY HANDBOOK —BK7347 — is a new edition and 
the only up-to-date RTTY book available. The state of the art has 
been changing radically and has made all previous RTTY books ob-
solete. It has the latest circuits, great for the newcomer and expert 
alike. $5.95.• 

• 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 interplanetary 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.• 

• 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, amply illustrated with charts and schematics, which 
will enable the ambitious reader to construct his own sideband 
generator. A must for the technically-serious ham. $5.50.• 

• MASTER HANDBOOK OF HAM RADIO CIRCUITS — BK1033 — 
This is an encyclopedia of amateur radio circuits, gleaned from 
past issues of 73 Magazine and carefully selected according to ap-
plication. You'll find many you've never seen before, some new 
twists on the tried and true, and several that have been long forgot-
ten 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.• 
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• OWNER REPAIR OF RADIO EQUIPMENT — BK7310 — Frank Glass 
K6RQ shares over 40 years of operating, servicing, and design ex-
perience in this book which ranges from the elementary to the highly 
technical written for the top engineers in the field. It is written in nar-
rative style on the subjects of electronic servicing, how components 
work, and how they are combined to provide communication equip-
ment. This book will help you understand the concepts required to 
service your own station equipment. $7.95.• 

•TOOLS & TECHNIQUES FOR ELECTRONICS — BK7348 — is an 
easy-to-understand book written for the beginning kit builder as 
well as the experienced 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* 

• THE CONTEST COOKBOOK — BK7308 — reveals the secrets of 
the contest winners (Domestic, DX and specialty contests), com-
plete with photos and diagrams of equipment used by the top 
scorers. Find out how to make 150 contacts in one hour. $5.95* 

•Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458 Be sure to in-
clude check or detailed credit card information. No C.O.D orders accepted. •Add $1.00 handling charge Note. Prices subject to change on books not published by 73 

Magazine Questions regarding your order? Please write to Customer Service at the above address Please allow 4-6 weeks for delivery 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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TEST EQUIPMENT 

•RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD—BK1044—Rf burst, function, square wave generators, 
variable length pulse generators-100 kHz marker, i-f and rf sweep 
generators, audio osc, af/rf signal injector, 146 MHz synthesizer, 
digital readouts for counters, several counters, prescaler, 
microwave meter, etc. 252 pages. $5.95.• 

•VOL. I COMPONENT TESTERS—LB7359— ... how to build 
transistor testers (8), diode testers (3), IC testers (3), voltmeters 
and VTVMs (9), ohmmeters (8 different kinds), inductance (3), 
capacity (9), 0 measurement, crystal checking (6), temperature (2), 
aural meters for the blind (3) and all sorts of miscellaneous data on 
meters ... using them, making them more versatile, making stan-
dards. 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-fl 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 impedance, 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—LB7362—Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIP-
MENT 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 of the 73 TEST EQUIPMENT LIBRARY. $4.95.• 

ThE WER-EQUIppEd IIAM SIIACk 
•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 An-
tarctica 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 frequently asked questions in an 
easy-going manner, and it shows the best way to go about get-
ting an FCC license. A Guide to Ham Radio is an ideal introduc-
tion to a hobby enjoyed by people around the world. $4.95.• 

•HOW TO BUILD A MICROCOMPUTER —AND REALLY 
UNDERSTAND IT— BK7325 — by Sam Creason. The electronics 
hobbyist who wants to build his own microcomputer system 
now has a practical "How-To" guidebook. This book is a com-
bination technical manual and programming 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.• 

• LIBRARY SHELF BOXES—These sturdy white, corrugated, dirt-resistant boxes each hold a full year of 73, Kilobaud Micro-
computing or 80 Microcomputing. With your order, request self-sticking labels for any of the following: 73, Kilobaud Microcom-
puting, 80 Microcomputing, CQ, QST, Ham Radio, Personal Computing, Radio Electronics, Interlace Age, and Byte. Order 1 — 
BX1000 — for $2.00*; order 2-7 — BX2002 — for $1.50 each*; order 8 or more — BX1002 — for $1.25 each*. 

W2NSD/1 
Style Y 

•OSL CARDS— 73 turns out a fantast'c 
series of QSL cards at about half the cost 
of having them done elsewhere 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 —QW0500 — for $13.95*; 250 Style 
X — QX0250 — for $8.95*; 500 Style X — 
QX0500 — for $13.95*; 250 Style Y — QY0250 
—for $8.95*; 500 Style Y — QY0500 — for 
$13.95.* Allow 6-12 wks. for delivery. 

73 

Style W 

111:16.11"1.1 

Style X 

• BACK ISSUES—Complete your collec-
tion; many are prime collectables now. 
classics in the field! A full collection is an 
invaluable compendium of radio and elec-
tronics knowledge! 

Single back issue—ST0000— 
$3.00*; 
25 our choice—ST2500—$12.00*; 
25 your choice—ST2501 —$25.00*; 
5 your choice — ST0500 — $8.75*; 
10 your choice—ST1000 —$14.00.* 

• FREE BACK ISSUE CATALOGS are yours 
for the asking ... specify 73 Magazine and/or 
Kilobaud Microcomputing back issue catalog 
when you send your name and address to us 
on a postcard. 

MAGAZINE w.itPrriegs:Irdv(;)ettnedriggro.t$e7caiciourr 1  collectionor a6 lifetime! for0(0.:;) Order thesetp  a withinh a handsome red USA  p1e please add 

$2.50 per order outside USA.) Check or money orders only, no phone or C.O.D. orders. 73 
Binders, P.O. Box 5120, Philadelphia, PA 19141. BINDERS 

'Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to in-
clude check or detailed credit card information. No C.O.D. orders accepted. 'Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 

Magazine. Questions regarding your order? Please write to Customer Service at the above address. Please allow 4-6 weeks for delivery. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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* 73 DIPOLE AND LONG-WIRE ANTENNAS —BK1016 —by Edward M. Noll W3FQJ. This is the first collection of virtually every type of 
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data for 73 different antenna types. 
Appendices describe the construction of noise bridges, line tuners, and data on measuring resonant frequency, velocity factor, and 
swr. $5.50.• 

fr tal(elGAi /4irAmateure ru8: 

Salton D. ,11,46,,,z.n. 

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS— With the 
GIANT Book of Amateur Radio Antennas—BK1104—by your side, 
antennas will become the least of your worries. Over 450 pages of 
design ideas, theory and reference data make this book live up to its 
title. The 7 chapters cover everything from basic antenna theory 
through designs for DIY accessories, as well as dozens of antenna 
designs. Whether planning to build or buy, design or admire, test or 
enjoy a ham antenna—this is the book for you. From the editors of 
73: published by Tab Books. Hardcover $12.95.• 

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS— BK1069— 
by Edward M. Noll W3FQ.J. Describes 73 different antennas for 
amateurs. Each design is the result of the author's own ex-
periments covering the construction of noise bridges and antenna 
line tuners, as well as methods for measuring resonant frequency. 
velocity factor, and standing-wave ratios. 160 pages. $5.50.• 

• VHF ANTENNA HANDBOOK —BK7368—The NEW VHF Antenna 
Handbook details the theory, design and construction of hundreds 
of different VHF and UHF antennas ... A practical book written for 
the average amateur who takes joy in building, not full of complex 
formulas for the design engineer. Packed with fabulous antenna 
projects you can build. $5.95.• 

• 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 acces-
sories 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.• 

.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 tach-
ometer. $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 ter-
minal. Explains and describes character generation, cursor con-
trol and interface information in typical, easy-to-understand Lan-
caster style. $9.95.• 

• RTL COOKBOOK —BK1059—by Donald Lancaster. Explains the how and why of RTL (Resistor-Transistor Logic) and gives design 
information that can be put to practical use. Gives a multitude of digital applications ranging from the basic switch to the 
sophisticated counter. 240 pages: $6.50.* 

2 NEW BOOKS 
FROM 73! 

tie* 

14014 

•40 COMPUTER GAMES FROM KILOBAUD MICROCOMPUTING 
— 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 gamesman. 
$7.95 . 

• UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS 
— 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 
software aspects of the new microcomputing hobby. Well known 
authors and well structured text helps the reader get involved in 
Americas fastest growing hobby. $10.95* 

• HOBBY COMPUTERS ARE HERE! —BK7322 —If you want to 
come up to speed on how computers work ... hardware and soft-
ware ... this is an excellent book. It starts with the fundamentals 
and explains the circuits, 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 for 
newcomers. $4.95.* 

• THE NEW HOBBY COMPUTERS—BK7340 —This book takes it 
from where Hobby Computers Are Here! leaves off, with chapters 
on Large Scale Integration, how to choose a microprocessor chip, 
an introduction to programming, low cost I/O for a computer, com• 
puter arithmetic, checking memory boards, a Baudot monitor/edi-
tor system, an audible logic probe for finding those tough prob-
lems, a ham's computer, a computer QS0 machine ... and much, 
much more! $4.95* 

• Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 73 Radio Bookshop • Peterborough NH 03458 Be sure to in 
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V EER  P PoPagation 
by 
J. H. Nelson 

DIRECTORY 
San Jose C A 

Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We feature 
Kenwood, ICOM. KDK, Yaesu, Ten-Tee, VHF 
Engineering & many more. Shaver Radio, Inc., 
1378 So. Bascom Ave., San Jose CA 95128. 
998-1103. 

San Leandro CA 
Specializing in Amateur Radio Test Guides. 
F.C.C. Advanced Class test is a snap with our 
manual. Bash Educational Services, 15373 
Edgemoor Si., PM. Box 382, San Leandro CA 
94577. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experiment-
ers. Open six days a week. Gateway Electronics 
Corp.. 2339 W. 44th Ave.. Denver CO 80211, 
458-5444. 

Uncasville CT 
Cushcraft, Bencher, Hy-Gain, Telex, Barker & 
Williamson, Nye-Viking. Hustler, M U. Call 
book, Murch, Unadilla, OK, Saxton, ARRL 
Books, Used equipment. Electronic pans and ac-
cessories, free catalog. Donovan Electronics, 
Inc.. 2510 Norwich, New London Tpke. Un-
casville CT 06382, 8464434. 

New Castle DE 
ICOM, Ten-Tek, Swan, KDIS. NDI, Tempo, 
Wilson; Authorized dealer: I mile off 1-95. No 
sales tax. Delaware Amateur Supply . 71 Meadow 
Road, New Castle lit. 19720. 328-772S. 

Columbus GA 
KENWOOD-Y A F-Sl • -DRAKE 

The world's most fantastic amateur show - 
room! You gotta see it to believe it! Radio 
Wholesale. 2012 Auburn Avenue, Columbus 
GA 31906. 561-7000. 

Boise 113 
Adzen, Amidon, Ameco, AR M., B& W, 
Callbook, Collins, CushCraft, Dentron, 
Hustler, ICOM, Jim-Pak. KDK, MFJ, NPC, 
Nye. Sams, SST. Swan, Ten-Tee. Wanzer. 
Wilson. Custom Elenronics. 12/19 Broadway. 
Boise ID 83706, Bob S5 7S( 344-5084. 

Preston ID 
Ross WB7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prices. Call me for all your ham needs. 
Rein Distributing. 78 So. Stale. Preston 11) 
63263. 852-0630. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics. Inc.. 43B 
Meadows Shopping Center, P.O. Box 2001, 
I erre Hanle IN 47802. 238-1456. 

LIttkton MA 
The ham store of N.E. you can rely on. Ken-
wood, ICOM, Wilson, Yaesu. DenTron, ELM 
amps. B&W switches & wattmeters. Whistler 
radar detectors. Bearcat. Regency, antennas by 
Larsen. Wilson, Hustler, GAM. TEL-C'OM Inc. 
Communications & Electronics. 675 Great Rd., 
RI. 119, Littletoo MA 01460. 486-3040. 

Laurel MD 
Kenwood, Drake, ICOM, Ten-Tee, Swan. Den-
tron, Tempo and many ham accessories. Also 
computers by Apple and Exidy. Call toll free 
I-800-638-4486. The Comm Center. Inc., I aurel 
Plaza-RI. 198. laurel MD 20810. 

St. Louis M O 

Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway lire-
trunks Corp., 8123-25 Page Blvd., St. Louis 
Mi) 63130, 427-6116. 

Camden NJ 
X-band (& other frequencies) Microwave 
Components & Equipment. Laboratory Grade 
Test Instruments, Power Supplies, 1000's in 
stock at all times. BUY & SELL all popular 
makes -HP. GR. EXR, ES1, Sorensen, Singer, 
etc. la-tronic Research labs, 1423 Ferry Ave., 
Camden %.1 08104. 541-4200. 

Syracuse-Rome-Utica NY 
Featuring: Yaesu, ICOM, Drake, Atlas, Den-
Tronn, Ten-Tec, Swan, Tempo, ELM, Hy-
Gain, Mosley, Wilson, Larsen, Midland 
Southwest Technical Products. You won't be 
disappointed with equipment/service. Radio 
World. Oneida Comely Airport-Terminal 
Building, Oriskany NY 13424, 337-2622. 

Phila. PA/Camden NJ 
Waveguide & coaxial microwave components 
& equipment. Laboratory grade test instru-
ments, power supplies. Buy, sell & trade all 
popular makes, HP. GR. FXR, ESI, Sorensen, 
Singer, etc. Lectronic Research Labs., 1423 
Ferry Ave., Camden Si 08104. 541-4200. 

Columbus OH 
All major brands featured in the biggest and best 
ham store for miles around. Come in and twist 
the knobs before you buy. We ship U.P.S. too. 
nisersal Amateur Radio, Inc., 1200 Aida Dr., 
Res notitshurg  4.111 MbUS) OH 430611. 866-4267. 

Houston TX 
Experimenter's paradise! Electronic and me-
chanical components for computer people, 
audio people, hams, robot builders, ex-
perimenters. Open six days a week. Gateway 
Electronics 1Nc., 8932 Clarks-me, Houston TX 
77063. 978-6575. 

San Antonio TX 
Complete 2 way service shop. Call Dee, W5FSP. 
Selling Antenna Specialists, Avanti, Azden, 
Bird, Hy-gain, Standard communications, 
(knave. Henry, CushCraft, Hustler, ICOM, 
K DK, MFJ, Nye, Shure, Swan, Tempo, Ten-Tee 
and others. Appliance & Equipment Co., Inc.. 
2317 Vance Jackson Road, San Antonio TX 
78213, 734-7793. 

DEA I,ERS 

Your company name and message 
can contain up to 25 words for as 
little 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 
example, advertising for the Oc-
tober issue must be in our hands by 
August 1st. Mail to 73 Magazine, 
Peterborough NH 03458. ATTN: 
Nancy Clampa. 
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BK7310  OWNER REPAIR OF RADIO EQUIPMENT 

 $ 7.95 

BK7305  POWER SUPPLY HANDBOOK  $ 7.95 

BK1015  PRACTICAL ANTENNAS FOR THE RADIO 

AMATEUR   9.95 

BK7302  PROPAGATION WIZARD'S HANDBOOK 

  6.95 

OW0250  OSL CARDS-STYLE W -250  $ 8.95 

OW0500  OSL CARDS-STYLE W -500  $13.95 

OX0250  OSL CARDS-STYLE X-250  $ 8.95 

OX0500  OSL CARDS-STYLE X-500  113.95 

0Y0250  OSL CARDS-STYLE Y-250   8.95 

0Y0500  OSL CARDS-STYLE Y-500  $13.95 

BK1044  RF & DIGITAL TEST EQUIPMENT  $ 5.95 

BK7347  RTTY HANDBOOK   5.95 

BK1059  RTL COOKBOOK  1 6.50 

BX1000  SHELF BOX-1  $ 2.00 

BX1001  SHELF BOXES-2-7  $1.50 each 

BX1002  SHELF BOXES-8 AND UP  11.25 each 

BK7351  SSEi THE MISUNDERSTOOD MODE..$ 5.50 

CT7350  SSTV TAPE   5.95 

SG1081  STUDY GUIDE-ADV. CLASS  $ 6.95 

Catalog N  Item  Price 

SG1080  STUDY GUIDE-EXTRA CLASS   5.95 

SG7358  STUDY GUIDE-GENERAL CLASS.  $ 5.95 

SG7357  STUDY GUIDE-NOVICE CLASS  $ 4.95 

LB7359  TEST EQUIP LIB V1 -COMPONENT 

TESTERS  $ 4.95 

LB7360  TEST EQUIP LIB V2 -AUDIO TESTERS 

 $ 4.95 

LB7361  TEST EQUIP LIB V3 -RADIO EQUIP „S 4.95 

LB7362  TEST EQUIP LIB V4 -IC TEST E0  $ 4.95 

BK7348  TOOLS & TECHNIQUES   4.95 

BK1063  TTL COOKBOOK   9.50 

BK1064  TVT COOKBOOK   9.95 

BK7382  UNDERSTANDING & PROGRAMMING 

MICROCOMPUTERS  110.95 

BK1069  VERTICAL BEAM & TRIANGLE ANTNS 

 $ 5.50 

BK7368  VHF ANTENNA HANDBOOK  $ 5.95 

BK7370  WEATHER SATELLITE HANDBOOK $ 4.95 

194  73 Magazine • August, 1980 



READER 
SERVI 
73 Magazine, P.O.B. 2739. Clinton. IA 52735 

This card is valid until November 31, 1980. 

Please help us to bring you a better maga-
zine—by answering these questions: 

I. What is your age? 
Li A. under 18 
0 B. 18-22 
LI C. 23-40 
0 D. 41-60 
LI E. over 60 

II. ARRL 
1. Love it 
i 2. Don't care 
f 3. Hate it 

III. If you are not a subscriber 
please circle number 500. 

73 Magazine • August 1980 

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 one of the cards on this page, include your name, ad-
dress & zip, and drop in a mailbox. In 4-6 weeks you'll hear from the 
advertiser directly. 

1 6 11 16 21 126 131 136 141 146 251 256 261 266 271 376 381 386 391 396 
2 7 12 17 22 127 132 137 142 147 252 257 262 267 272 377 382 387 392 397 
3 8 13 18 23 128 133 138 143 148 253 258 263 268 273 378 383 388 393 398 
4 9 14 19 24 129 134 139 144 149 254 259 264 269 274 379 384 389 394 399 
5 10 15 20 25 130 135 140 145 150 255 260 265 270 275 380 385 390 395 400 

26 31 36 41 46 151 156 161 166 171 276 281 286 291 296 401 406 411 416 421 
27 32 37 42 47 152 157 162 167 172 277 282 287 292 297 402 407 412 417 422 
28 33 38 43 48 153 158 163 168 173 278 283 288 293 298 403 408 413 418 423 
29 34 39 44 49 154 159 164 169 174 279 284 289 294 299 404 409 414 419 424 
30 35 40 45 50 155 160 165 170 175 280 285 290 295 300 405 410 415 420 425 

51 56 61 66 71 176 181 186 191 196 301 306 311 316 

.... 

321 426 431 436 441 446 
52 57 62 67 72 177 182 187 192 197 302 307 312 317 322 427 432 437 442 447 
53 58 63 68 73 178 183 188 193 198 303 308 313 318 323 428 433 438 443 448 
54 59 64 69 74 179 184 189 194 199 304 309 314 319 324 429 434 439 444 449 
55 60 65 70 75 180 185 190 195 200 305 310 315 320 325 430 435 440 445 450 

76 81 86 91 96 201 206 211 216 221 326 331 336 341 346 451 456 461 466 47' 
77 82 87 92 97 202 207 212 217 222 327 332 337 342 347 452 457 462 467 472 
78 83 88 93 98 203 208 213 218 223 328 333 338 343 348 453 458 463 468 473 
79 84 89 94 99 204 209 214 219 224 329 334 339 344 349 454 459 464 469 474 

80 85 90 95 100 205 210 215 220 225 330 335 340 345 350 455 460 465 470 475 

101 106 111 116 121 

, 

226 231 236 241 246 351 356 361 366 371 476 481 486 491 496 
102 107 112 117 122 227 232 237 242 247 352 357 362 367 372 477 482 487 492 49' 
103 108 113 118 123 228 233 238 243 248 353 358 363 368 373 478 483 488 493 498 
104 109 114 119 124 229 234 239 244 249 354 359 364 369 374 479 484 489 494 499 
105 110 115 120 125 230 235 240 245 250 355 360 365 370 375 480 485 490 495 500 

Name 

Address 

City State  lip 

BOOKS  SUBSCRIPTION 
73 Magazine. Pine Street. Peterborough. N.H. 03458 

Please send me the following 73 products: 

Qty.   Catalog It  Title Unit Price  Total 

Add 51 shipping/handling 

Total 

Please allow 4-6 weeks for delivery. 
No C.O.D. orders accepted. 

Enclosed S Check  M.O. 

Bill: AE Li MC Visa 

Card #  Exp date 

Signature  Interbank #  Signature 

Name   Name   

Address  Address 

Enclosed S 

Bill: 

73 Magazine P.O. Box 931 Farmingdale. N.Y. 11737 

73 subscribers 
save 30% 
off the 

newsstand price. 

New subscription Renewal 

1 year—$25 L] 2 years—$38 

Check 

MC Li Visa AE 

Card #  Exp. date 

$53 

M.O. 

me 

Interbank #   

City  City  State  Zip  
Canada -527, I year only, US funds. 

State  Zip  8/80  Other foreign -535, I year only, US funds. 30839 



1 11 11 1 

BUSINESS REPLY CARD 
• , ASS  PERMIT NO 73  PETERBOROUGH NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

13 0 4ja Urvili le 

Subscription Dept. 
POB 931 
Farmingdale NY 11737 

BUSINESS REPLY CARD 
FIRST CLASS  PERMIT NO 73 PETERBOROUGH NH 0345d 

POSTAGE WILL BE PAID BY ADDRESSEE 

13 tiltA.A.\111\it 
Peterborough 
NH 03458 

Att. Mail Order 

NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES j 

NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII SILV/S a3iinin 031IVIN JI 

AEIVSS333N 3OVISOd ON 



DOUBLE YOUR PLEASURE 

Versatility Plus . . . 
Work Both 2 and 3/4 Meters 
With Yaesu's New FT-720R 

The FT-720R series is a compact VHF/UHF mobile transceiver that harr esses the incredible power 
of the microprocessor to bring you top-operating flexibility. Start with the FT-720P Control Head, then 
adi either th a 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You cal clamp 
the Control anc RF Deck together or use an optional remote cable to hide the RF Deck 

TrID best news is still to come! By using the optional S-72 Switching Box and two remote cab es, you 
can use a single Control Head for operation with both the 440 MHz and 2 mete • decks, givirg you a 
high-performance two band FM station for your car or home. Compare the features below, then ask 
your dealer for a demonstration of the fabuloi. s FT-720R series. . another winner from the 
pelormance leader . . . Yaesu. 

• Four simplex/repeater memory channels, 
plus receive-only memory channel. 

• Scanning controls on microphone with 
search for busy or clear channel.  • 

• Optional 32 tone CTCSS module for 
accessing private repeaters.  • 

• Colorful, easy-to-read LED power 
output/S meter. 

• Built-in 1800 Hz tone generator.  • 

FT-720RVH 
144.00-147.99 MHz 

10 kHz 
25 watts 

.32 uV for 20dB 
quieting 

± 6 kHz (-6dB) 
±- 12 kHz (-60 dB) 

Phoe And Speobcations Sublect To 
Change W.thout Noice Or Obbgat,of 

• Priority channel with search-back fea:ure. 
Pause feature that holds then restarts scal, 
on busy or clear darnels. 
Digital display of last fcu- digits of operating 
frequency. 
Single Control Head may be used for operation 
on both 440 MHz and 2 meters via optional 
switching box and remote cables. 
Extremely compact size, light weight. 

Specifications 
Frequency Coverage 
Synthesizer Steps 
Power Output 
Sensitivity 

Selectivity 

FT-720RU   
440.00-449.975 MHz 
25 kHz 
10 watts 
0.5 uV for 23 dB 
quieting 
± 12 kHz (-6dB) 
± 24 kHz (-60 dB) 

R /U  

The radio- '7480 
YAESL ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd_Cincinnati3OH 45246 



Easy selection. 
15 memories/offset recall, scan, Touch-Tone, priority 
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Kenwood's remarkable TR-7800 2-meter 
FM mobile transceiver provides all the 
features you could desire for maximum 
operating enjoyment. Frequency selection 
is easier than ever, and the rig incorporates 
new memory developments for repeater 
shift, priority, and scan, and includes a 
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built-in autopatch Touch-Tone  encoder. 
Ask your Authorized Kenwood Dealer 
about the exciting TR-7800. 

NOTE: Price, specifications subject to change 
without notice and obligation 

KEN W OOD 
...pacesetter in amateur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT / COMPTON, CA 90220 


