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tempo 
does it 
again 

THE WORLD'S FIRST 
440 MHz SYNTHESIZED 

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

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

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

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

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

our new world headquarters build'e, as of De . 
Los Angeles  address and phone number. 

Plea se not   

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

Specifications: 
Frequency Coverage: 440 to 449.995 MHz 
Channel Spacing: 30 KHz minimum 
Power Requirements: 9.6 VDC 
Currert Drain: 17 ma-standby 400 ma-transmi- I1 amp high power; 
Antenna Impedance: 50 ohms 
Sensitivity: Better than .5 microvolts nominal for 20 db 
Supplied Accessories: Rubber flex antenna 450 ma ni-cad battery 

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

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

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

Drive Power  Output 
2W  130W 
10W  130W 
30W  130W 
2W  BOW 
10W  80W 

Model No 
130A02 
130A1C 
130A30 
80A02 
80A 10 

30W  80W  80A30 
2W  50W  50A02 
2W  30W  30A02 

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

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

accepted models 

1111111111-1 
.1 198o we W'wil,°thccalinPeYw 1111,  931 N. Euclid, Anaheim, CA 92801  714 772-9200 

2050 S. Bundy Dr., Los Angeles, CA 90025  213 820-1234 

Butler, Missouri 64730  816 679-3127 
TOLL FREE ORDER NUMBER: 18001 421-0131 
For all states except California 
Calif residents please call coliect on our regular numbers 
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A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
• • k S" 

1. SENSITIVITY: Superb amplifier circuitry with performance 
that can't be matched at twice the price. Average sensitivity 
of better than 15 mv from 10 Hz to 500 MHz on every model 
and better than 30 mV from 500 MHz to 1.1 GHz on the Series 
8010A and 8013. 
2. RESOLJTION: 0.1 Hz to 12 MHz, 1 Hz to 50 Mhz, 10 Hz 
over 50 MI-z. 
3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugoed and attractive, they provide the RF shielding 
and minim ze RFI so necessary in many user environments. 
4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010! 
8013 series and optional on the 7010 series is a buffeied 
10 MHz clock time base input/output port on the rear panel 
Numerous uses incILde phase comparison of counter time 
base with W WVB (U.S. National Bureau of Standards). Stand-
ardize calibration of all countess at a facility with a common 
10 MHz external clocK signal, calibrate scopes anc other test 
equipment with the output from precision time base in 
counter, etc., etc. 
5. ACCURACY: A choice of precision to ultra precision time 
base oscillators. Our ± 1 PPM TCX0 (temperature compen-
sated xtal oscillator) and -± 0.1 PPM TCXO are sealed units 
tested over 20-40°C. They contain voltage regulation :ircuitry 
for immunity to power variatioris in main instrument power 
supply, a 13 turn (50 PPM) calibration adjustment for easy. 
accurate setability and a heavily buffered output prevents 
circuit loacs from affecting oscillator. Available in the 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ± .05 PPM typical stability over 10-45°C, 
this new time base incorporates all of the advantages of our 
TCXO's and virtually none of the disadvantages of the tradi-
tional ovenized oscillator: Requires less than 4 minutes 
warm-up time, small physical s ze and has a peak current 
drain of less than 100 ma. 
5. RAPID 3ISPLAY UPDATE: Internal housekeeping 
functions require on'y .2 seconds between any 
gate or sample time 

MODEL 7010A 630 MHz 
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period. At a 1 second gate time the counter will display a new 
count every 1.2 seconds, on a 10 second gate time a new count 
is displayed every 10.2 seconds. (10.2 seconds s the maximum 
time required bet ween display updates for any resolution on 
any model listed). 
7. PORTABILITY MI models are delivered with a 115 VAC 
adapter, a 12 VDC cord with plug and may be ecuipped with 
an optional ni-cac rechargeable balery pack installed within 
its case. The optional Ni-Cad pack may be recharged with 12 

VDC or the AC adapter provided. 
8. COMPACT SIZES: State-of-the-Art circuitry and external AC 
adapters allc wed design of compact easy to use and transport 
instruments. 
Series 8010/8013: 3- H x 7-1/2" W x 6-1/2" D 
Series 7010: -3/4 ' H x 4-1/4" W x 5-1/4" D 
9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility at Ft. Lauderdale. 
Florida. 
10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequenc't measffement and provided with each model is a 
certificate of NBS Vaceable calibration. 
11. LIFE TIME GUARANTEE: Using the latest State-of-the-Al 
LSI circuitry, parts count is kept toa minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component life and reliable operation. (No 
custom IC's are used.) To demonstrate our confidence in tnese 
designs, all parts ;excluding batteries) and service labor 
are 100% guaranteed for life to the original purchaser. 
(Transportation expense not covered). 
12. PRICE: Whether you choose a series 7010 600 MHz 
counter or a series :3013 1.3 GHz instrument it will compete 
at twice its price tot comparable quality and performance. 

MODEL 8010A/8013 1.1 GHz:11 3 GHz 
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SERIES 7310A 

07010A  600 MHz Ccunter 1 PPM TCXO  $199.95 
07010.1A  600 MHz Ccunter 0.1 PPM TCXO $3.49.95 

OPTIONS: 
170.- Handle‘Tilt Bailin°, shcharn  52 95 
#N,-Cad-?01 NI-Cad Battery Pack 8 Charging 

Circuitry Installed InsideLlnit i19.95 
NEC 70  External Clock Input/Output  -1.35.00 
NCC 70  Carry Case - BI $9.95  
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SERIES 8010/118013 

#6010A 1 • GHz Counter 1 PPM TCXO 
.8010 'A 1 ' GEC: Counter -0 1 PPM TCXO 
N8010 OtA ' 3 Gt-iz Counter  05 PPM Oven 
N8013 ' ' 3 GI-2 Counter 01 PPM TCXO 

#8013 05 • 3 Gl-z Counter  05 PPM Oven 

OPTIONS 
NNi Cal-801 Ni Cad Banerv•Pack Charriir wl 
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ACCESSORIES 

OTA•100  Telescope tntenna with 
right angle BNC 

riP-100  Probe. 50 Chin, IX 

NP-10  Probe. Lo-Pass 
Audio Usage 

OP-102  Probe. 111 2 

General Purpose 
sk FM 1110 Low Frequency Mull pher 
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INFO 

Manuscripts 
Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We 
can assume no responsibility for loss 
or damage to any material. Please 
enclose a stamped, self-addressed 
envelope with each submission. Pay-
ment for the use of any unsolicited 
material will be made upon accep-

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

Editorial Offices: 
Pine Street 

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

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone: 603-924-7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone: 603-924-7296 

Subscription Rates 
In the United States and Possessions: 
One Year (12 issues) $25.00 
Two Years (24 issues) $3800 
Three Years (36 issues) $53.00 

Elsewhere: 
Canada - 527.00/1 year only, U.S. 
funds. Foreign surface mail -$35.00/1 
year only, U.S. funds. Foreign air 
mail -562.00/1 year only. U.S. funds. 

To subscribe, 
renew or change 
an address: 

Write to 73 Magazine, Subscription 
Department, PO Box 931, Farming-

dale NY 11737. For renewals and 
changes of address, include the ad-
dress label from your most 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.O. Box 931, Farm-
ingdale. NY 11737 

Subscription 
problem or 
question: 

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

73 Magazine (ISSN 0098-9010) is 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 (c) 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. 

I Now, upgrade faster! 
Here's 30 easy ways. 

•  Satisfaction guaranteed or return in 10 days for full refund! 

IAll cassettes 60 minutes. 

Theory Tapes 
Designed witn an instructive, Interview-

style format. Kantronics Study Tapes are 
great supportive theory material for the 
latest exams 

o Novice Study Tape - $4.95 
0 General Study Tape set - (two) $8.95 
0 General 0 A. A Tape • Questions similar to 
those on the FCC exam with good possible 
answers by Extra-class John Lenahan, 
KORW. $6.95 
o The New Advanced Study Tapes - (two) 

11.95 
13 The New Extra Study Tape - 56.95 

I Gradient Series 
Push yourself gradually with slowly in-

creasing code generated by computer to 
exact Morse specifications. Tape tran-
scripts included 

Novice Gradient 4 to 9 WPM $6.95 
0 General Gradient 7 to 15 WPM $6.95 
0 Extra Gradient 13 to 23 WPM $6.95 
C] Nigh-Speed Gradient 18 to 30 WPM 56.95 

OSO Tape Series 
Simulated  -on-the-air  conversations 

designed for the new-style FCC tests. Tape 
transcripts and multi-choice exams in-
cluded. 

0 OSO Tape • 75, 10, 13 and 15 WPM $4.95 
0 OS0-2 Tape - another hour of OSOs at 7.5 
10, 13 and 15 WPM $4.95 
o 050-13 Tape • al113 WPM $4.95 

QXX Tapes 
On-the-air format at Extra-class speeds. 

Tape transcripts included. 

I  0 OXX Tape • 20. 23 and 26 WPM with exam 
$4.95 

I  CI 033•2 Tape • another hour of OSOs at 20, 
23 and 26 WPM $4.95 

I  0 0-Signals and Short Words - Learn to hear 
groups of letters as units at high speed. 22, 
33 and 40 WPM $4.95 

I Radio Game 
A fun and educational board game 

based on answering amateur radio license 
questions. Includes board, die, markers, 
questions and answers. 

13 Amateur Upgrade $3 95 

Gold Label 
0 The Mysterious Ionosphere • By Jim Gray, 
wiXU. Learn how to take advantage of the 
ionized layers that make long-distance 
communication possible. $6.95 

0 Sounds of Shortwave • By Bob Grove 
WA4PYO. Listen to and hear explanations 
of mysterious signals heard across the 
radio spectrum. $6.95 

13 Ins and Outs of Running Your Own Ham 
Station - By Paul Passman, WBOBBC. A two-
tape set that lets you in on the protocol 
used by experienced hams. $11.95 

0 Choosing the Best Antenna - By Jim Gray 
W1Xu. Find out how the right antenna can 
dramatically  increase  your  stations 
abilities. $6.95 

Super Tapes 
Kantronics'  Super  tapes  generate 

characters sent at higher speeds with 
longer spaces for easier copying. Great for 
learning code and breaking copying bar-
riers! Transcripts included. 

0 Super 5 WPM - Instructor teaches code 
from characters to words and sentences 
$4.95 

0 Super OSO 13 • OSO format with enhanced 
code at 13 WPM 54 95 

Random Code 
Random letters, numbers and punctua-

tion generated by computer in groups of 
five. Transcripts included for self-testing. 

ID Novice Random - 54.95 
0 General Random - 54.95 
o Extra Random 54.95 

Bookshelf 
0 Novice-Class Amateur Radio License 
Manual - By Phil Anderson WOXI 53 95 

0 General-Class Amateur License Study 
Guide By Phil Anderson WOXI 56.50 

0 Federal Frequency Directory $12.95 

Combos 
o Novice - Includes Novice manual, Super 5 
WPM tape, Novice Study Tape and 050 
Tape. $14.95 

o General - Includes General manual, General 
Study Tape set and 050-2 Tape $19.95 

I  Yes, I want to upgrade faster! 
(,) 

w 
ce 
1 o 

Name   

Address   
City  State  Zip 
o Master Charge 
Card no.   

Signature  Expiration date 

o Visa o Check 

I Please include $1 shipping / handling for single tapes and manuals or $2 for other orders. 

I ff.! Kantronics (91  3) 1 02-37 2 
Lawrence, Kansas 66044 I 
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Who Really Invented Radio? 
—the twisted tale of Nathan B. Stubblefield 

  WB2NEL 

In Search of the Elusive SES 
—track solar activity with this simple VLF receiver 

 WA3UER  42 
An Even Better IC Timer 
—better than what?   WAOPBQ  46 
Direct Printing FAX 
—part II: constructing the facsimile recorder 

  WB8DQT  52 

MAGAZINE   

HV Power Rectifiers 
—amplifier builders should read this one 

36   WB2WIK  92 

Cheap Connectors for Half-Inch Hardline 
—at your neighborhood hardware store 

  WD4LWC  100 

The Microwave Midget 
—this WE FAX converter features something 

different—an active mixer  W3KH  106 

The Amazing Bobtail...Our Readers 
Respond 
—more ideas for using and modifying this easy-to-

build antenna  W8HXR  110 

Single-Tone Paging for Wilson HTs 
—simple circuit should work with many rigs 

W4BF  1 1 2 
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A 600-MHz Universal Counter 
—you'll freq out over this one  W4VGZ  58 
Top-Banding the DX-60B 
—part II. a companion vfo  WB1ASL  64 
An Amp for QRPp Addicts 
—build this resistive step attenuator for low, low 

power work  WAORBR  68 
The Center-Fed Bizarre 
—would you believe an indoor antenna for 80? 

  N6RY  72 
Clean Sweep for the FT-221 
—don't miss the action   WI30LLP  82 

A New Frontier 
—weekends were made for  10 FM!  K4TWI  84 
Scanner Magic for Heath's 2036 
—grab your October '79 issue for part I of this 

project     WA4BZP 

Teletext and Viewdata: Are You Ready for the 
Information Boom? 
—coming soon to a living room near you: video 

data services  WB9KPT  120 
Double-Duty CW Keyboard 
—helps you on receive as well as transmit 
 K1GN  126 
Sixteen Channels of Digital Delight 

—do-it-yourself data acquisition 
WB4UHY  132 

A Computer-Controlled Talking Repeater 
—part III interfacing to the 

microcomputer   WA6AXX  138 
Make a Microcomputerist Smile 

—build him this E PROM eraser 

  AL7G  148 
Build a Talking Digital IDer 

88  —K20AW redesigns his IDer at last   K20AW  162 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

SHADES OF THE PAST! 

The year was 1950 and Wayne 
Green, not very long out of col-
lege, was fresh from a job in Dal-
las as a television producer-di-
rector (the damned station went 
from live productions to all film, 
throwing the entire production 
crew out of work). I was looking 
for something temporary to tide 
me over until I could find work in 
television again. 
Having a first class ticket and 

experience as an announcer, I 
put an ad in Broadcasting, look-
ing for a combination spot: engi-

neer-announcer. There was a big 
need for that kind of experience 

at that time and I was soon sit-
ting there sorting out telegrams 
from over 50 broadcast stations 
with good jobs open. One of the 
best bets was from WSPB in 
Sarasota, Florida. 
I loaded my ham gear into my 

old 1941 Ford ... NBFM kilowatt 
for all bands, dipole antenna, 
SX-28A receiver...and drove 
down to Sarasota, the "Air Con-
ditioned City." It was pleasant 
there temperaturewise, but the 
mosquitos were worse than 
those in New Jersey or the 
swamps of Brooklyn. 
It didn't take long before I set-

tled into a comfortable routine, 
opening the station mornings, 
lying on the beach afternoons, 
and hamming evenings. One of 
the chaps who popped in to do a 
radio show daily was Bandel 
Linn, also a ham. We hit it off 
right away. Linn lived nearby on 

one of the keys and his mailbox 
said, "Corporal Bandel Linn." 
This was in retaliation for all the 
other mailboxes with retired col-

onels, generals, and such. 
One of Bandel's best friends 

was a little known writer, McKin-
ley Cantor. He became better 
known after his book, Anderson-

ville was published. He's had a 
peck of best sellers down 
through the years. McKinley 
would come by the station occa-
sionally with Bandel and we'd 

talk. I think the thing I enjoyed 
the most about both of them 
was their sense of humor. 
McKinley did a number on 

Bandel one time. He went out 
and bought an enormous num-
ber of old books from a defunct 
used book store. He had a 
stamp made up which said, "If 
found, please return to Bandel 
Linn" ... etc., along with Linn's 

address. McKinley traveled a lot 
and would drop off these books 

in stores everywhere he went. 
Bandel was soon up to here in 
returned books, arriving with ev-
ery mail from all over the coun-
try...or people driving up to 
bring them back personally. 
When I decided to start a ham 

magazine in 1960, I got in touch 
with Bandel, who in addition to 
being a great radio personality 
was also a nationally known car-
toonist, and got him to do the 
cover for issue #1. Bandel is still 

cartooning and broadcasting, 
holding forth from Pensacola 
these days. I get to see him ev-
ery now and then when I get 
down to Mobile for the reunion 
of my old submarine crew. 

There are a few people I've 
known who have really been en-
joyable to talk with...such as 
Jean Shepherd, John Campbell, 

and Linn. All are hams, oddly 
enough, though I seldom talked 

hamming with any of them. 
John is gone now, but he left a 
raft of admirers. I'm sure it was 
his editorials in Astounding Sci-
ence Fiction . . . and later in Ana-
log.. . which got me started 
writing long editorials. I enjoyed 
them for years and it just never 
occurred to me that an editor 

would do anything other than 
write long editorials. I don't 
think I gave it much thought un-
til a couple of months ago when 
it suddenly dawned on me that 
I'm probably the only editor writ-
ing these damned things. 

Of course the pressures of 
writing editorials for three big 
magazines a month, plus a 
fourth just for the microcomput-
er industry, and the shadow of 
two more magazines getting 
started all helped to focus my 
awareness on a good thing over-
done. Now, with a month-long 
trip coming up to Asia, the man-
aging editors are pushing me to 
write a month ahead. Hells bells, 
I can hardly get 'em done for one 
month, much less two. 
We've got a series of cartoons 

by Bandel starting in the maga-
zine. I hope you enjoy his humor 
as much as I do. 

THAT ARKANSAS WARHEAD 

Those of you who read the 
fine print on the silo explosion in 
Arkansas may have noticed that 
the newspapers were able to 

print a transcript of a tape-re-
corded Air Force radio conver-
sation about the search for the 
warhead. Some chap has receiv-
ers tuned to Air Force and other 
channels with recorders ready 
in case of any emergency... 
then he is able to sell the infor-

mation to the papers. If ever 
there was a case where the FCC 
rules in Section 605 regarding 
the privacy of radio transmis-
sions was being broken, it is 
here. If the FCC lets this go un-

touched, they are turning their 
heads when their rules are clear-
ly being broken. 
It is against the law to sell in-

formation gotten over the air 
from anything other than broad-
cast stations. This is the heart 

of 605. The reception is not pro-
hibited, only the use of the infor-
mation. What are you going to 
do about this, FCC? 

SAROC SHOOTS SELF IN FOOT 

The pitiful shreds of what was 
once a halfway decent hamfest 

will be aired again in January. 
This, I believe, is a commercial 

exploitation of hams for the per-
sonal gain of one chap, who the 
last I heard was disavowed by 

all ham clubs which had ever 
tried to work with him. At the 
last of these hamfests I attend-

ed, the technical sessions were 

a joke and the exhibits few. The 
advanced registration for this 
disaster is $16, if you are that 
eager to throw your money 
away. 

The hamfest has been 
bounced from one hotel to an-
other, presumably for some 
good reason. Now it is at the 
Dunes and filling a date ob-
viously unwanted by any sane 
group: January 1. Bring playing 
cards, if you are so totally 
desperate on New Years Day as 
to go to this silly thing ...so at 
least you'll have something to 
do. 

One of the major ham dealers 
tried exhibiting at the show not 
long ago and went away totally 
disgusted. Other than some free 
booze courtesy of Ham Radio 
magazine, apparently out to 
help create more alcoholics, the 
dealer felt ripped off. 
If you are absolutely des-

perate to go to Vegas, wait a 
couple days and catch the Win-
ter Consumer Electronics Show, 

starting January 8th. Then, if 
you still have time on your 
hands, why not come up to Vail 
for the ham industry convention 
January 10-17th? 

NARA EVAPORATED 

A couple of months ago, I 
wrote about what appeared to 
be a scam to fleece hams, with 
the only action I could see com-
ing from a chap with a bad rec-
ord...convicted of conning 
hams. If there was anyone who 
did not get his money back from 
NARA, I'd like to hear from them. 

I first heard of this one while 
at a hamfest in Wiesbaden, Ger-

many, last May. A chap there 
had just come from the Dayton 
Hamvention and mentioned that 
NARA was there, taking mem-
berships. I was at a loss to un-
derstand how a group could get 
started without being in touch 
with me...if they were legiti-
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KE N W OOD 
...pacesetter in amateur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT / COMPTON, CA 90220 

Small wonder. 

Processor, N/W switch, IF shift, DFC option 
TS-130SIV 
An incredibly compact, full-featured, all solid-
state HF SSB/CW transceiver for both mobile 
and fixed operation. It covers 3.5 to 29.7 MHz 
including the three new Amateur bands!) and is 
loaded with optimum operating features such as 
digital display, IF shift, speech processor, nar-
row/wide filter selection (on both SSB and CW), 
and optional DFC-230 digital frequency control-
[er. The TS-130S runs high power and the TS-130V 
s a low-power version for ORP applications. 

TS-130 SERIES FEATURES: 

• 80-10 meters, including three new bands 
Covers all Amateur bands from 3.5 to 29.7 MHz, 
including the new 10, 18, and 24-MHz bands. 
Receives WWV on 10 MHz. VFO covers more than 
50 kHz above and below each 500-kHz band. 

• Two power versions ... easy operation 
TS-130S runs 200 W PEP/160 W DC input on 80 -15 
meters and 160 W PEP/140 W DC on 12 and 10 
meters. TS-130V runs 25 W PEP/20 W DC input on 
all bands. Solid-state, wideband final amplifier 
eliminates transmitter tuning, and receiver wide-
band RF amplifiers eliminate preselector peaking. 

• Built-in speech processor 
Increases audio punch and average SSB output 
power, while suppressing sideband splatter. 

• CW narrow/wide selection 
"N-W" switch allows selection of wide and narrow 
bandwidths. Wide CW and SSB bandwidths are 
the same. Optional YK-88C (500 Hz) or YK-88CN 
(270 Hz) filter may be installed for narrow CW. 
• SSB narrow selection 
"N-W" switch allows selection of narrow SSB band-
width to eliminate ORM, when optional YK-88SN 
0.8 kHz) filter is installed. (CW filter may still be 
selected in CW mode.) 
• Sideband mode selected automatically 
LSB is selected on 40 meters and below, and USB 
on 30 meters and above. SSB REVERSE position 
is provided on the MODE switch. 
• Built-in digital display 
Six-digit green fluorescent tube display indicates 
actual operating frequency to 100 Hz. Also indicates 
external VFO or fixed-channel frequency, RIT shift, 
and CW transmit/receive shifts. Also analog sub-
dial for backup frequency indication. 
• IF shift 
Allows IF passband to be moved away from inter-
fering signals and sideband splatter. 
• Single-conversion PLL system 
Improves stability as well as transmit and receive 
spurious characteristics. 
• Built-in RF attenuator 
For optimum rejection of intermodulation 
distortion. 
• Built-in VOX 
For convenient SSB operation, as well 
as semi break-in CW with sidetone. 

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION: 
• PS-30 base-station power  • SP-120 external speaker 
supply (remotely switch-  • VFO-120 remote VFO 
able on and off with  • MC-50 50k52/50052 desk 
TS-130S power switch).  microphone 

Other accessories not shown: 
• YK-88C (500 Hz) and  • MC-30S and MC-35S 
YK-88CN (270 Hz) CW filters  noise cancelling hand 
• YK-88SN (1.8 kHz)  microphones 
narrow SSB filter  • PC-1 phone patch 
• AT-130 compact antenna  • TL-922A linear amplifier 
tuner (80-10 m, including  . HS-5 and HS-4 headphones 
3 new bands)  . HC-10 world digital clock 
• MB-100 mobile mounting  • PS-20 base-station power 
bracket  supply for TS-130V 

• SP-40 compact mobile 
speaker 

• VFO-230 digital VFO with 
five memories 

• Effective noise blanker 
Eliminates pulse-type interference such as ignition 
noise. 
• Built-in 25-kHz marker 
Accurate frequency reference for calibration. 
• Compact and lightweight 
Measures only 3-3/4 inches high, 9-1/2 inches 
wide, and 11-9/16 inches deep, and weighs only 
12.3 pounds. It is styled to enhance the appearance 
of any fixed or mobile station 

Optional DFC-230 Digital Frequency Controller 
Allows frequency control in 20-Hz steps with UP, 
DOWN microphone (supplied with DFC-230). In-
cludes four memories (handy for split-frequency 
operation) and digital display. Covers 100 kHz 
above and below each 500-kHz band. Very compact. 

Ask your Authorized Kenwood Dealer 
about the compact, full-featured, all 
solid-state TS-130 Series. 

NOTE: Price, specifications subject to change 
without notice and obligati° , 
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mate. The story of a group of ten 

hams putting up $35,000 each in 
seed money didn't ring true 

either. I know many of the hams 

with a spare $35,000 and I can't 
believe they would put out that 
kind of loot without checking 

with me. 

Then, I found out who the 

chap was behind the whole 
thing and remembered his pre-
vious record. Ask the ARRL 

about it; ()ST ran his ads which 

brought about the troubles and 

the conviction. But if something 
like this was afoot, why no word 
from the ARRL? They certainly 

couldn't say they didn't hear 

about it...or that they didn't 

know the chap. I have no expla-

nation for this. 
Once my editorial piece ap-

peared, NARA seemed to disap-

pear. I got a letter from a ham 

who had joined, saying he had 

gotten his $10 back and that the 
NARA telephone number had 

been disconnected, with no for-
warding number. He did some 

sleuthing and found that the 
chap had moved to Virginia and 

was now operating under the 

name of Keswick Sales, with 

ads in the yellow sheets. The re-

port went on to say that over two 
hundred orders had been re-
ceived with payments, but noth-

ing had been shipped and no 
payments had been returned. 
No explanation by mail to the 

customers. It appears that the 

FTC rules on back orders has al-

ready been broken. Will he move 
on again, leaving mulcted hams 

in his wake? 

ELECTRONIC DESIGN BUNK 

I really hate it when I see an-
other magazine print a letter 
from some uninformed person 

and it puts down amateur radio. 
Thanks to W5IFH for sending 

me a clipping from the Septem-

ber 13th issue of Electronic De-
sign, wherein is a letter from a 

Collins man, a program engi-

neer named Roe. He fears that 
amateurs now are "nothing 

more than hobbyists and gadge-

teers, lacking the inquisitive and 

inventive spirit which made the 

early days of amateur radio so 

productive. Now, the only inno-

vations come from the R&D labs 
of the amateur equipment man-

ufacturers." 

Amateur radio needs this type 
of hogwash like another Incen-

tive Licensing attack. The facts 

are quite otherwise, as Roe 

would know if he were a reader 

of 73. It is true that the FCC has 

been doing all in its power to 

prohibit amateurs from experi-

menting and pursuing the FCC's 
own regulations (see 97.1c), but 

despite this, amateurs have 
been building more than ever be-

fore in history and have been de-
veloping new circuits and 

modes of communications. 

In case you think that hams 
are not building ...and I get that 

crap a lot from old-timers who 

Continued on page 189 
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2Altersatility 
10 Options Guaranteed to Make the Extremely 
Popular 2A and 2AT Even More Popular! 

BC-30 
Battery Charger 

C-CP1 
Cigarette Lighter 

Cord 

GICI 

IC-DC1 
DC Regulator 

IC 0 M 

C-HM9 
Speaker/Mic 

IC-BP2 
Battery Pack 

BC-25U 
Wall Charger 

IC-BP4  Battery Pack 
icaD3  Battery Case 
Battery Pack 
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A fresh idea! 
Our new crop of tone equipment is the freshest thing growing 
in the encoder/decoder field today. All tones are instantly 
programmable by setting a dip switch; no counter is required. 
Frequency accuracy is an astonishing ± .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap 
since the dip switch may be remoted. Our SS-32 encode only 
model is programmed for all 32 CTCSS tones or all test tones, 
touch-tones and burst-tones. 
And, of course, there's no 
need to mention our  TS-32 
1 day delivery and 
1 year warranty. 

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

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

Frequencies Available: 

Group A 
67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A 
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B 
74.4 WA 97.4 ZB 127.3 3A 167.9 6Z 
77.0 XB 100.0 1Z 131.8 3B 173.8 6A 
79.7 SP 103.5 IA 136.5 4Z 179.9 6B 
82.5 YZ 10,.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 M I 

• 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 300ms. May be lengthened, 
shortened or eliminated by changing value of resistor 

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

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

VISA 

I. 
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LOOKING WEST 
Bill Pasternak WA6ITF 
24854-C Newhall Ave 
Newhall CA 91321 

OPEN REPEATERS DON'T 

EXIST DEPARTMENT 

There is no such thing as an 
"open" repeater—at least not in 

the eyes of the Federal Com-

munications Commission. This 
came about as the final result of 
a well-intentioned rulemaking 
request filed some three years 

ago by a Texas amateur. Jones 

Talley W5TJE had requested 

that closed and private repeater 

operation be outlawed. In addi-
tion, Mr. Talley felt that much 

on-channel interference be-

tween repeaters could be elimi-
nated by lowering all repeater 
power levels. 

I recently interviewed Mr. 
Talley for Westlink and found 

him to be a most delightful per-
son. Moreover, he is a very dedi-
cated amateur. He told me that 

the reasoning behind his twin 

petitions (There were two, but 

the FCC elected to combine 
both into one rulemaking ac-

tion.) was that he and many 
others felt that repeater opera-
tions that required membership 

in an organization were not in 

the spirit of the amateur service. 

Further, that with the large num-
ber of repeaters currently oper-

ating, there was precious little 

spectrum left for new opera-
tions. By lowering the power lev-
els, there would be less chance 
of on-channel interference as 

new systems came into being. I 

should add that Mr. Talley is a 

broadcast engineer with many 
years of experience behind him. 

He understands very well the 

many technical aspects of radio 

communication. 

So, Mr. Talley elected to file 
his petitions to lower maximum 
power levels for repeater opera-
tion and also to gain acknowl-

edgement for the concept of the 
open repeater, a concept that 
we as amateurs have under-

stood for years. For many 

moons, things sat quiet in 

Washington —not a peep on the 

topic. Most amateurs, including 
me, had all but forgotten that 
such a rulemaking request was 
on file with the Commission. 

Then, in late July, came the 

blockbuster. It was all but un-

noticed by most hams since it 

was merely a dismissal order on 
two rulemaking requests, one of 

which belonged to Mr. Talley. It 

was only after reading the order 

several times that the implica-
tions came to light, that in the 
eyes of the FCC, no such thing 

as an open repeater existed. In 

fact, the text you are about to 
read is that of the order itself. I 

suggest that you pay close at-
tention to the first portion of 

Section 2, because this may well 
set a precedent. 

Before the 

Federal Communications Commission 

Washington, D.C. 20554 

PR 

FCC 80.351 

27525 

In the Matter of 

Rulemaking petitions 

requesting "open" repeaters: and. 

to require license endorsement 

authorizing repeater operation. 

RM-2844 and RM-3461 

ORDER 

Adopted: June 17. 1980: 

Released: July 2. 19813 

By the Commission: 

1. Rulemaking petition RM-2844, sub-

mitted by Jones P. Talley (W5TJE), of Dal-

las. Texas, proposed that Section 97.85 of 

the Amateur Radio Service rules be amend-

ed by adding a provision that no repeater be 

operated as a "closed" repeater. In support 

of his petition, Mr. Talley offered these rea-

sons. He said that, in the majority of the 

country, there are no longer any available 

frequencies for new repeaters. Further, ac-

cording to the petitioner, no one, in the his-

tory of the Amateur Radio Service, has ever 

had an assigned or a closed frequency. Mr 

Talley feels that the Amateur Radio Service 

should remain open and clear for all proper-

ly licensed Amateur radio operators. In ad-

dition, petitioner suggested that Section 

97.67 of the Commission's Rules be amend-

ed to lower the maximum amount of power 

that Amateur radio stations in repeater op-

eration could use. For example, on fre-

quency bands above 52 MHz. the power 

would be 50 Watts. rather than 100 Watts. 

where the antenna height above average 

terrain is below 100 feet. His reason for the 

proposal is that he believes that most re-

peaters are covering more area than just 

the local area, thereby causing interference 

between repeaters in surrounding areas 

This, in turn, he alleges, is why the sur-

rounding areas have no available fre-

quencies. Mr. Talley says that lower max-

mum power levels will correct this problem. 

Only one comment was filed in RM-2844, 

The Amateur Radio Club of the Veterans 

Administration Medical Center, Montrose, 

New York, supported the petition saying 

that closed repeaters violate the spirit of 

Amateur radio communications. 

2. With respect to the matter of forbid-

ding a station in repeater operation to be 

closed to anyone, we do not agree that 

such a stance is desirable. The control op-

erator of the station must be in a position to 

deny access to any person who is violating 

our rules. Any other view would be con-

strued as our approval of unlawful acts. 

Moreover, a fundamental principle is at 

stake here. At all times. the control operator 

of a station in repeater operation is respon-

sible for the proper operation of the station. 

Open repeaters would militate against that 

basic operator accountability. Further, we 

do not concur in Mr. Talley's suggestion to 

lower the maximum power levels for repeat-

ers. The maximum power levels specified in 

the present rules are not mandatory. Less 

power may always be used. In fact, we ex-

pect Amateur radio operators to take ap-

propriate means to avoid interfering with 

each other's transmissions Amateur radio 

licensees have always been known for self-

disciplining and a cooperative spirit in the 

use of Amateur radio frequencies. There is 

no reason to believe that they have relin-

quished working together to solve mutual 

usage problems. 

5. Accordingly, in view of the reasons 

herein given. it appears that the public in-

terest would best be served by dismissing 

the instant petitions. Therefore. IT IS 

ORDERED, That RM-2844 and RM-3461 

ARE DISMISSED and that these proceed-

ings ARE TERMINATED. For further infor-

mation, contact Maurice J. DePont, 2025 M 

Street, N.W.- Washington, D.C. 20554. (202)-

254-6884. 

FEDERAL COMMUNICATIONS 

COMMISSION 

William J Tricarico 

Secretary 

Now, before you run out and 

tell all your users that they must 
immediately purchase some 

form of CTCSS generator if they 
intend to continue operating on 

your repeater, sit back a mo-
ment and permit me to point out 
why this is not necessary. We 

must go back into the archives a 

bit, but I think you will enjoy the 
trip, especially if you are a new-

comer to FM. 

In the late 1960s, amateur ra-
dio FM and repeater operation 
took off like the proverbial bat 

out of you know where. After a 

while, some amateurs who just 

could not leave well enough 
alone decided that what repeat-

ers needed were rules, and a 

number of petitions were sent to 

the FCC requesting these. As 
usual, time went by, and in the 
interim, the problems inherent 
to the implementation of any-

thing new were solved. In this 

case, the solution took the form 
of individuals and groups pro-

viding voluntary coordination 

for repeater operations. Then, 

with the arrival of the 1970s, 

came something known as 
Docket 18803. 18803's imple-

mentation brought FM relay 
growth to a screeching halt. The 

regulations were that restrictive. 

They also were not needed —the 

problems had been solved. 
For a number of years. ama-

teurs from all over the nation 

worked hard to try to initiate 

some relief from the restrictions 
of 18803. Among these was 
Capt. Richard McKay K6VGP. 
Dick owned a "private" category 

repeater located in Palos Verdes 

and was able to obtain "Special 

Temporary Authority" to oper-

ate his repeater without 24-hour-

a-day, full-time control opera-

tors on hand. 

The success of this experi-

ment on WIREAAD convinced 
the Commission to issue an-
other "Special Temporary Au-

thority" to the Palisades Ama-

teur Radio Club of Culver City. 

California, for a similar experi-

ment. After a year's time and 

many filings with the Commis-

sion detailing progress of the 

experiments, a petition was filed 
to permit what was termed "au-
tomatic remote control" over 
amateur repeaters. 

One of the first actions taken 

in the deregulatory process was 
the adoption of two control 

standards based upon the clas-
sification a repeater operated 

under. A closed or private re-

peater could operate under the 
doctrine of "fully automatic re-
mote control," while open re-
peaters were given limited relief 

in the form of "semi-automatic 
remote control." I won't go into 

the details of each at this time; it 

would take pages to do so. An 
exact account of the entire de-

regulatory process can be found 

by going through back issues of 
73 containing this column. We 
lived it and we reported on each 
step in the long process. 

What is important is the con-

tention that this first step in de-

regulation of amateur relay ac-

tivity initially gave FCC recogni-
tion of both open and closed/pri-

vate repeater operation. This be-
ing the case, the report and dis-
missal order on RM-2844 is a di-
rect contradiction of what has 

been stated in the past. Addi-

tionally, while we in amateur ra-
dio have developed our own def-

initions concerning relay sys-

tem operation categorization, 
the FCC never has done like-
wise. You and I know what con-

stitutes an open, closed, or pri-

vate repeater, but the Commis-
sion has never seen fit to offer 

any definitions of their own. 

Continued on page 192 
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OMNI-C 9 Band lilansceiver+ HERCULES Solid-State KW Linear 

TEN-TEC SUPER RIG IS READY. For every band, every band 
condition. With the latest in solid-state hf technology, the latest 
in features. To make communications easier, more reliable — 
super. 

OMNI-C 
The new model in this famous series. With new coverage and new features 
to make it better than ever! 
All 9 HF Bands. From 160 through 10 meters, including the new 10. 18 
and 24.5 MHz bands. Coverage you can live with—for years and years. 
3-Mode, 2-Range Offset Tuning. Offset the receiver section or the 
transmitter section or the entire transceiver! In 2 ranges: -2:500 Hz or -±-4 
kHz. For complete flexibility in fine tuning, a DX work, or net operations. 
Seven Response Curves. Four for SSB, three for CW. With new 
switching to select the standard 2.4 kHz filter, optional 1.8 kHz SSB filter, 
500 Hz or 250 Hz CW filters, and standard 45() and 150 Hz CW active 
audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any 
situation. 
Built-In Notch Filter and Noise Blanker. Notch is variable from 200 
Hz to 3.5 kHz with a depth of more than 50 dB. New noise blanker reduces 
ignition and line noise. Both standard equipment. 
"Hang" AGC. New, smoother operation. 
Super Specs. Optimized sensitivity—a balance between dynamic range 
and sensitivity (2 µV on 160 to 0.3 µV on 10 meters) Greater dynamic 
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator. 
200 watts input on all bands! 100% duty cycle on all bands for up to 20 
minutes. 
Super Convenient. Built-In VOX with 3 up-front controls. Built-In PTT 
control at front and rear jacks. Built-In Zero-Beat switch puts you on exact 
frequency. Built-In Adjustable Sidetone with variable pitch and level. 
Adjustable ALC for full control from low power to full output. 2-Speed 
Break-In, fast or slow speeds to fit operating conditions. Built-In Speaker 
eliminates desk clutter. Automatic Sideband Selection—reversible. 
Super Design. All Solid-State and Broadbanded—from the pioneer, 
Ten-Tec. Modular plug-in circuit boards. Functional Styling with convenient 
controls, full shielding, easy-to-use size (53/4 "h x 141/4"w x 14"cl). 
Super Hercules Companion. Styled to match, plus separate receiving 
antenna capability, plus transceiver front panel control of linear's 
bandswitching (one knob does it all). 
Full Accessory Line including filters, remote VFO, power supplies, 
keyers, microphones, speech processors, antenna tuners—all in matching 
color. 
Model 546 OMNI-Series C  $1189. 

HERCULES 
Amateur Radio's first full break-in solid-state kW linear amplifier. With the 
reliability you'd expect from the pioneer in high-power solid-state 
technology—TEN-TEC. 
All Solid-State. No tubes. Instead, HERCULES uses two 500-watt push-pull 
solid-state amplifier modules with an output combiner. Super solid. 
Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEC. For 
fast, effortless changing of bands. Super easy. 
Automatic Bandswitching when used with OMNI (the OMNI bandsvritch 
also controls HERCULES bandswitching through a motor driven stepping 
switch). Super convenient 
Full Break-In. HERCULES puts the conversation back into high power CW 
operation—you can hear between every character you send. 
Full Coverage. 160 through 15 meters plus four "AUX" positions for 10-meter 
conversion by owner and future band additions. 
Full Gallon. 1000 watts input on al/ bands, 600 watts output, typical. Built-in 
forced-air cooling. Driving power. 50 watts, typical. Adjustable negative ALC 
voltage. 100% duty cyde for SSB voice modulation; 50% duty cycle for 
CW/RTTY (keydown time: 5 minutes max.) Continuous carrier operation at 
reduced output 
Full Protection. Six LED status indicators continuously monitor operating 
conditions and shut down the amplifier whenever any one exceeds set limits 
(the exciter automatically bypasses the amplifier under amplifier shut-down for 
barefoot operation). The six parameters monitored are: 1) overdrive; 2) im-
proper control switch setting, 3) heat sink temp.; 4) SWR; 5) overvoltage/over-
current 6) rf output balance. Two meters monitor collector current, voltage, and 
forward/reverse power. And a highly efficient automatic fine voltage correction 
circuit (patent applied for) eliminates the need for selecting transformer taps, 
prevents applying too high a voltage to final amplifier devices, becomes 
operative under low line conditions. 
Super Power Supply. Provides approximately 45 VDC Ca 24 amperes, 
operates on 105/125 VAC or 210/250 VAC. Tape wound transformer and 
choke reduce weight (50 lbs.) and size (71/2"h x 153/4 "w x 131/2"cl). Separate 
enclosure. 
Super Styling. Designed to match OMNI, the HERCULES has the same 
height as OMNI, plus matching bail and matching colors. The front panel is 
simplicity in itself with two push-button switches (power and mode) plus two 
knobs (meter and bandsvritch), and a "black-out" monitor panel (when unit is 
off, meters are unobtrusive). Amplifier size is 53/4"h x 16"w x 151/2"cl. 
Model 444, HERCULES amplifier & power supply.... $1575. 

0  SE 
rTE N -TE C , INC. 

Experience SUPER RIG at your TEN-TEC dealer, or write for full details. 11  VIERVILLE, TENNESSEE 3711112 
E.POR15 ,15 LINCOLN AY(  CHICAGO ILL 606. 



DX 

Jim Cain KlTN 
306 Vernon Avenue 
Vernon CT 06066 

THE NEW BREED 

Comments made here the 

past few months have brought 

some interesting letters, most 
reinforcing our own attitudes 

about DXing today compared to 

a decade or more ago. As very 
little of life in 1980 is like life in 

1960, it comes as no particular 

surprise that amateur radio in 

general and DXing specifically 

often leave many old-timers 
somewhat cold. 

For example, the FCC has just 
announced that the CW portion 

of their exams is changing 
again, with the exams to be only 

ten questions, fill-in-the-blank 
instead of multiple choice, and a 

passing grade will be only sev-
enty percent instead of eighty. 
This is a test? 

On the same sheet where we 
read that FCC news was the 

story of a Conditional class 

amateur who was traversing the 

court system because he had 
not, for some obscure reason, 

been grandfathered to General 
class. The FCC had called him in 

to take a 13-wpm code test and 

he refused. Obviously, he 
doesn't know the code, probably 

cheated on his original Condi-

tional test (with the aid of an-

other amateur, sorry to say), and 
that's that. 
Aside from the FCC making it 

possible for people to operate 

kilowatt transmitters on the HF 
bands with little or no knowl-
edge of what are recognized as 

basic radio techniques, the ac-
tual styles of operating today 

often add to the confusion and 
lowering of standards on the 

bands. Here's a case: 

An American operated last 
autumn from Africa, on CW only, 
from a fairly rare country. Great, 

you say, at least he knows the 

code! True, but his methods 

frustrated many who also know 

the code. Operating split, this 

DXer listened up in frequency, 
often as much as 50 kHz. In addi-

tion, he immediately moved his 
receiving vfo after each contact, 

making it nigh impossible for 

the good operators to ply their 
trade of finding his last contact, 
zeroing the frequency, and mak-

ing one short call on his known 

listening frequency —not "tail-

ending," mind you, but just be-
ing where the DX is listening is 

operating at its best. It was not 

to be in this case. 
It used to be that when the 

neophyte DXer discovered he 

could not always crack the pile-
ups with a hundred Watts and a 
dipole, pennies began going in-

to the bank for an amplifier, and 
a safety belt was purchased for 

future antenna work. Learning 

to trust the belt, lean back, and 

use both hands on the tower 
was part of the process whereby 

one became a "real ham," a 

"true DXer," or whatever. It was 
simple: If you couldn't get 

through to the station you want-
ed, either your signal was too 

weak or your operating tech-

nique was not appropriate. And 
the solutions were equally 

straightforward: Build a better 
station, practice operating, and 

be patient. As a result, the 

bands continually witnessed 

new crops of hams who became 

proficient by their own efforts. 
(Made it without using the word 
"bootstraps!") 

Now that this hole has been 
dug, I might as well just climb on 

in. Today's saviors of the bands 
have found new solutions to the 
devastating blow of not being 

able to work your favorite DX 
station. Those solutions are 
called "nets" and "lists." They 

have ruined DXing for what it 
once was: the second most 

competitive aspect of amateur 
radio (after contesting). 

It seems unlikely that anyone 

reading this column does not 

know the net and list style; 

either one uses it or hates it or, 
occasionally, both. Let's look at 
the implications of this new 

breed of operator and the possi-
ble future in store if the trends 

continue. 

The list and net operator (UN) 

will tell us that the new style en-

ables the weaker stations to 

work through to the DX, that UN 

maintains order on the bands, 

that it gives everyone a fair 

shake, and, hoo-boy, here it 

comes, that new DX operators 

are spared the massive pileups 

which had previously driven a 
few of them into other pursuits, 

such as stamp collecting. We 

are sure to hear from some of 
you with other justifications, 

such as that there are just too 
many hams on the bands now 

when compared to 1960 and new 

techniques are consequently re-

quired, or that maybe not 

everyone can afford a second 

vfo in order to operate split. 

Of course, it will be said that if 

an operator wishes to use UN 
because he is an inexperienced 

amateur on Island X (which 
everyone needs), it is his own de-

cision and those who don't like 

it can lump it. Those who play 
his game will be rewarded with a 

contact (often despite the fact 

that they can't hear him). Those 

who refuse to play the game will 
go away empty-handed. 
A parallel: The US national 

speed limit is now 55 mph, on 
highways designed for 70 mph 

+ driving. This was instituted in 

1974 to "save gas," and was 

later further justified by a con-

trived set of statistics "proving" 

the reduced speeds resulted in 

fewer highway accident deaths. 
Voila! The temporary law be-
comes permanent. 

The fact is that UN has driven 

off more avid DXers in a couple 
of years than pileups ever did in 

forty years. UN has raised a 
cacophony of tooth grinding by 

those with beams, amplifiers, 

and savvy. UN is what brought 
the "frequency policemen" and 
catcallers to their heyday, as 

they trash the frequencies in 

anger at their inability to just 
jump in there and call until they 

work what they want. 
In fact, highway deaths have 

not gone down, particularly on 

the limited-access interstates. 
As for fuel consumption, guz-

zlers do use less fuel at 55 than 
at 70; so do, for that matter, all 

autos. Now here's the point: Say 

you are driving, oh, a diesel Rab-

bit at 50 mpg and are restrained 

to 55 mph so the Cadillacs can 
produce 18 instead of 15 mpg. 

You have gone the full mile to 

conserve fuel; you have reacted 
to the situation in the most effi-
cient, intelligent manner. Yet, 

you are punished because you 

are in the minority. 

Back to the new DX station on 
the band. You wrenched your 

back getting that new beam up, 
smelled up the entire house 

smoke-testing your new ampli-

fier, but now you're LOUD. Fur-

ther, you have practiced your 

ham radio hobby, not expecting 

to set the world on fire your first 

couple of years on the bands, 

but now you're a "good opera-
tor." Now you've found that DX 
station, but they've already 

taken calls from your call area 

and you might just as well turn 

off your radios. So mail your 

postcard to the list taker for the 

next time, take down your beam, 

and sell your amplifier, because 
when your turn comes, you 

won't need them. You won't 
need your brain, either. 

What's coming in the future? 
Unfortunately, probably more of 

the same, as mediocrity breeds 
mediocrity. As more and more 

new DXers come to know no op-

erating style other than UN, 

they will demand, verily, that UN 
becomes the norm. New, inex-

perienced operators may be 

easily enticed into the rut, dur-
ing that period of time when 

they need a sheet to determine 
whether it is the plate current or 

the output that is supposed to 
be peaked. As UN grows, addi-

tional DXers will be driven from 

the bands only to be replaced by 
still more UN operators. 

Make no mistake about it! It 
already is happening, and the 
pace is accelerating. Blame it on 

the lax FCC exams, on the 

Welfare State, on the "Me De-
cade," on the weather, on the 

Democrats, the Republicans, 

the hippies. The only ones who 
can reverse the trend and make 

DXing what it once was —a com-
petitive activity—are you and 

me. DXing was never supposed 
to be easy, from the first time 

Hiram Percy Maxim used a relay 

in Windsor Locks to work from 

Hartford to Massachusetts. DX-
ing has been the true spirit of 

amateur radio. If it ceases to be 
so. many will find new hobbies 
and hamming will be the less for 

their loss. 

One thing UN has done is giv-

en amateur radio column writers 

and bulletin editors some can-
non fodder, as they stake their 

claims on one side of the issue 

or the other. You may disagree 
violently with this column's 

Continued on page 182 
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The 2ffiouch! 
ICOM Quality and Performance in the Most 

Compact and Economical Hand-Held Designed for Ham Radio. 

-2AT 
ynthesized 2 Meter 
Hand-Held 

FEATLRES YOU'VE WANTED 
Li Tcuch Tone  Pad 

E 800 T/R Channels. 
Synthesized. 

E 1.5 Watt Output High/ 
Low Power Battery 
Saving Switch to .15 
Watt. 

E Separate built in 
Speaker & Mic. Excel-
lent audio quality. 

E Compact. About the 
size of a dollar bill. 

Li Variable size NiCd 
Power Pack, 3 sizes 
available to suit your 
needs. (250 MA stand-
crd). Makes the IC-2A1 
the most compact syn-
thesized Hand-Held on 
the market. 

TI ICOM level Receiver 
Performance-ICOM 
Quality Receiver in a 
compact package 
(.2uv/20db typical) 

III Optional Leather Case, 
Mobile Charge Cord, 
Desk Charger, 
Speaker/Mic 
available. 

Li With slip on/slip off 
Bottom NiCd Pack, you 
can vary the size of the 
Hand-Held from about 
116 mm high to 175 
mm high. Easy to carry 
extra Snap-on packs 
packs with you for ex-
tended trips. 

E Complete with BP3 
NiCd Pak, wall charger, 
flexible antenna and 
belt clip. 

Cut out and 
put the ICOM IC-2A1 

in the palm of your hand 

BACK VIEW 
600 khz offset 
\  simplex/duplex 

Hi/lo power 

TOP VIEW 

BNC antenna connector 
"Rubber Duckie" 
standa'd 

transmit indicator 
squelch 

volume 
• control 

on/off 
5 khz channel selection 

10 khz channel selection 
speaker/mic jack 

GIL ICO M 
ICOM AMERICA INC. 
2112 - 116th Avenue NE 
Bellevue, WA 98004 

3331 Towewood Cr., SJite 307 
Dallas, fX 75234 



( CONTESTS  ) 

Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

CONNECTICUT QS0 PARTY 
Starts: 2000 GMT December 6 

Ends: 0200 GMT December 8 

Rest period: 0500 to 1200 GMT 

December 7 

Sponsored by the Candle. 
wood Amateur Radio Associa-

tion (CARA). Phone and CW are 

considered to be the same con-
test. Stations may be worked 

once on each band and each 
mode. Out-of-state portables 

and mobiles operating in Con-

necticut are requested to identi-
fy themselves as such as are 

Connecticut mobiles operating 
in other counties. 

EXCHANGE: 

Send QS0 number, RS(T). and 
ARRL section or Connecticut 

county. 

SCORING: 

Out-of-state stations multiply 

total QS0s by the number of 

Connecticut counties worked (8 

maximum). Connecticut sta-

tions multiply total QS0s by the 

sum of ARRL sections and prov-

inces. Additional DX contacts 
count for QS0 points, but only 

one DX multiplier overall is al-

lowed. W1QI, the club station, 
will be operating CW on the odd 

hours and SSB on the even 
hours, and counts as 5 points on 
each band and mode. Novice 

contacts count as 2 points each 

and OSCAR contacts count 3 
points each. 

FREQUENCIES: 

CW-40 kHz up from the bot-

tom of each band. 

SSB -3927, 7250. 14295, 

21370, 28540. 

Novice-3725, 7125, 21125, 
28125. 

ENTRIES & AWARDS: 

A Worked All Connecticut 

Counties certificate will be 

awarded to each station work-
ing all Connecticut counties. 

Other awards given as usual, 
minimum of 5 QS0 points! Logs 

must show category, date/time 

(GMT), stations, numbers, 
bands, QS0 points, and claimed 

scores. Enclose a large SASE 
for results. Logs must be post-

marked by January 2nd and sent 

to: CARA, c/o Steve Grouse 
KA1ECL, 3 Queens Court, Dan-

bury CT 06810. 

CANADA CONTEST 
Starts: 0001 GMT December 28 

Ends: 2359 GMT December 28 

Sponsored by the Canadian 
Amateur Radio Federation, the 
contest is open to all amateurs. 

Dec 6-7 

Dec 6-8 

Dec 13-14 

Dec 28 
Jan 3-5 
Jan 10-11 
Jan 17-18 

Jan 17-18 

Jan 17-19 

Jan 18 
Mar 7-8 

Mar 21-22 

Aug 8-9 

Sep 12-13 
Nov 14-15 

CALENDAR 
ARRL 160-Meter Contest 

Connecticut OSO Party 
ARRL 10-Meter Contest 

Canada Contest 
Zero District OSO Party 

Hunting Lions in the Air 

73's International 160-Meter Phone Contest 

Michigan ORP Club CW Contest 
ORP SSB C)S0 Party 

FRACAP Worldwide Contest 
1981 SSTV Contest 
Bermuda Contest 

European DX Contest -CW 

European DX Contest -Phone 
European DX Contest -RTTY 

Use all bands from 160 to 2 me-

ters, CW and phone combined, 

and everybody works every-

body. Classes of entry include: 

single-operator, all band; single-

operator, single-band; and 

multi-operator, single-transmit-

ter, all band. All contacts with 

amateur stations are valid. The 

same station may be worked 

twice on each band: once on CW 

and once on phone. No cross-

mode contacts and no CW con-

tacts in the phone bands al-
lowed. 

EXCHANGE: 

Signal report and consecutive 

serial number starting with 001. 

VE1 stations will also send their 
province (NS, NB. PEI). 

SCORING: 

10 points for each contact 

with Canada, 1 point for each 
contact with others. 10 bonus 
points for each contact with any 

CARF official news station us-

ing the suffix TCA or VCA. Multi-
pliers are the number of Canadi-
an provinces/territories worked 

on each band and mode (12 

provinces/territories x 8 bands 

x 2 modes for a maximum of 
192 possible multipliers). 

FREQUENCIES (as applicable): 

Phone -1810, 3770, 3900, 
7070, 7230, 14150, 14300, 21200, 

21400, 28500, 50100, 146520. 
CW -1810, 3525, 7025, 14025, 

21025, 28025, 50100, 144100. 
Suggest phone on the even 

hours (GMT), CW on the odd 

hours. 

AWARDS: 

The CARF Canada Contest 

Trophy will be awarded to the 
highest scoring single-operator 

entry. Certificates will be award-

ed to the highest score in each 
entry class in each province/ter-

ritory, USA call area, and DX 

country, to the highest score 
from a Canadian non-advanced 

amateur (no phone on 3.5-21 

MHz), and where participation 
warrants. 

ENTRIES 

A valid entry must contain log 

sheets, dupe sheets, and a sum-

mary sheet showing a chart of 

multipliers per band/mode and 
score calculation. Send your en-

try with comments to: Canadian 

Amateur Radio Federation, 
203-1946 York Avenue, Van-

Continued on page 182 

RESULTS 
BERMUDA CONTEST 1980 

RESULTS 

West Germany 

DK9WB 

DK5EZ 

DL7SU 

DF6U0 

DF9ZP 

DK8OP 
DF6JX 

DF1JI 
DF6AT 

DL20Y 

USA 

W3MA 
N1ZZ 

KB8JF 

K3DH 

WA2RUX 

W3HNK 

K6SVL 
KA1EP 

W9RE 

W2FFQ 

383,295 

343,600 
113,220 

109,410 

78,715 

32,065 
22,100 

19,450 
15,795 
14,740 

128,975 

125,775 
71,225 

39,600 

31,510 
25,415 

16,260 

15,900 
14,880 

12,500 

United Kingdom 

G4DSE 

G3VPW 
G3VOF 

532,740 

484,560 

267,930 

GI4ELQ 
G14ISR 

G3TKF 

G2FXQ 
G4FJT 

G4HQN 
G4GFH 

VE5RA 

VE3HGZ 
VE1AIH 

VE3NE 
VE2NL 
VE3DJX 
VE3KK 
VE4ADS 

VP9IB 
VP9IX 
VP91W 

VP9JQ 

DF01-1X 

DUNK 

HI3DJP/W2 
VE3PE/VP9 

VE7VX 
VP9AD 

Canada 

Bermuda 

102,600 

72,080 
56.140 

16,290 

13,910 
7,370 

5,680 

100,270 

99,000 
72,450 

45,560 
43,520 
13,870 

8,550 

2,520 

3,025,000 

1,128,245 

557,230 

68,370 

Check Logs 

VP9CP 

VP9HL 

VP9Il 
VP9IJ 

VP9KL 

W3ARK 
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Louis N. Anciaux, WB6NMT 
stands behind every product he makes 

at Lunar Electronics. 

LUNAR LINEARIZED AMPUFIERS 
One reason our Linearized amp/pre-amp 
combos are the best selling amps in the ama-
teur market is the superior linearity our units 
exhibit in the SSB mode. To be "Linear," the 
amplifier's output signal must be an exact 
reproduction of the input signal, with only the 
power level changed. 

Lunar is the originator of the LINEAR-
IZED process, and all of our amps exhibit 
this by the very small amount of side-splatter 
produced. Others may attempt to copy us. 
But, why buy a copy when you can have the 
original. 

2 Meter Amps 
40 to 160 watt power output. From ,1249, 

For 220 MHz 
25 to 140 watt power output. From $159" 

For 6 Meters 
50 to 120 watts. From $1999, 
Commercial and other special frequencies 
available. 

LUNAR TRANSVERTER MODULES 
The addition of Lunar Transverter Modules to 
your present transceiver in various combina-
tions expands your station's coverage from 
HF through UHF 

FOR COMMUNICATION CAPABILITY 
Adding Lunar Transverter Modules to your 
present transceiver allows you to include 
working Oscar Phase III, exploring 220MHz 
SSB, or many other present and future uses 
of amateur radio. 
FOR AMATEUR TV (ATV) 
Special Lunar Transverter Modules can allow 
you to transmit/receive 440 MHz ATV signals 
from/to Channel 3 I.F. 

AMATEUR RADIO ASTRONOMY 
Lunar can provide you with modules for re-
ceiving noise from the sky (make your own 
sky noise chart), or from the sun (plot occur-
ances of flares). We even have modules that 
receive the weather satellite transmissions 
(they can be connected to your home com-
puter for a weather map print-out on your 
CRT display). 

All Lunar products are designed and 
manufactured under the direct super-
vision of Louis Anciaux, head of Lunar 
Electronics. While Lunar maintains a 
complete OA department, Louis con-
trols the final check-out. If it's not right, 
it's not shipped. 

That's why, in amps, pre-amps, 
and transverter modules, Lunar is con-
sidered the standard of the industry. As 
in all ham products, you get what you 
pay for. that's why Lunar is your best 
buy. 

LUNAR RECEIVING PRE-AMPUFIERS 
These ultra-performance receiving pre-amps 
are suitable to the most demanding needs 
where low noise figure is important. Uses 
include all types of weak signal work such as 
EME, Tropo, lono and Meteor Scatter, Satel-
lite Communications, Radio Astronomy, 
weak, etc. Absolutely the highest quality con-
struction and components. 

Models for all amateur bands through 1296 
priced from $3555 

L4NAR 
ifiettronics 

2785 Kurtz Street #10 
San Diego, CA 92110 

(714) 299-9740 TELEX: 181 747 



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

December would be a bleak 

month indeed, if it were not 
for the holidays at the end. 

Whether you celebrate Christ-

mas or Hanukkah, or just enjoy 
exchanging gifts, the season 
provides a warm flicker in the 

middle of winter. This month, we 
will look at some gift ideas for 
the amateur involved in RTTY. 

Perhaps this will give you an ex-
cuse to let this copy of 73 sit 

around where someone else can 

see it! 

At the outset, let me make it 

clear that I am not describing ex-
pensive or exotic items. Most of 

these will be under ten dollars, 

and many far less than that. Sev-
eral of them are not even exclu-
sively amateur radio items, 
which will make it that much 

easier for the spouse or child to 

find. Above all, I have tried to 
compile a list of unique gift 
ideas that are affordable, use-

ful, and obtainable, any one of 
which would delight the heart of 

the recipient. 

As any of us in RTTY know, it 

is the little things that mean a 

lot. A trip to any stationery store 

will turn up many items useful to 

the RTTYer. Ribbons are always 
needed by the hard-copy devo-

tee. There is no need to look far 
and wide for Teletype® ribbons; 

standard Underwood typewriter 
ribbons are a perfect fit and are 
usually much more available. 

For hard usage, heavily inked 

cotton ribbons, specifically 

made for teleprinter applica-

tions, are best, and these may 
often be found at larger office 
supply houses. 

What do we type on but paper, 
and this is another item often in 

short supply in the shack. I have 
found that standard roll paper, 

8.5 inches wide, is available 
from most business form suppli-

ers at a fairly reasonable price. 
Look in the Yellow Pages for a 

supplier near you and check sev-
eral out. While you are asking, 

check on the availability of 

11/32-inch paper tape. This is an-
other perpetual "need" of the 

teleprintophile, especially one 

who is involved with RTTY art or 
traffic, both of which are quite 
popular this time of year. Al-

though hamfests are usually the 
most economical places to 
stock up on these paper goods, 

they can be had, albeit at list 
price, from dealers in most 
areas. 

Maintenance items for the 

mechanical teleprinter are often 
overlooked and fall into the 

"make-do" category. How about 

a big can of grease for the type 
bars? Lubriplate is one popular 

make and is available at most 
large hardware stores. Don't for-

get the oil for the felts. I use 
automobile oil; get something 

expensive for snob appeal —it 
goes a long way! Is the print all 

mucked up? Get back to the sta-

tionery store for some type 

cleaner. All kinds of products 

are available, from liquids to 

7500 SALES 
OPPORTUNITIES 

FOR YOUR COMPANY 

Be part of the ROCHESTER SHOW 
MAY 15-16. Largest show in NORTH-
EAST and CANADA. 

Call or write HAROLD SMITH 

716-424-1100  P.O. Box 1388 

Rochester, NY 14603 

gobs of sticky stuff to press into 

the type. The kind I have found 

most useful is a sheet designed 

to be placed into the machine, 
like a piece of paper, with the rib-

bon off. Run all the characters a 
few times on tape and the type 

is clean! A sure winner for any-
one. 

Perhaps the ham is interested 

in keeping the shack looking tip-
top (obviously never saw mine!). 

Black wrinkle finishes, such as 
are found on many kinds of 
RTTY equipment, perk up nicely 

under a coat of black liquid shoe 

polish. When you're getting a 

bottle, pick up some paste wax, 

the old-fashioned kind, for other 
equipment finishes around the 
shack. A bottle of spray-on 

glass cleaner would round out a 
"spic-and-span" gift package. 

Another item, the need for 
which is obvious to anyone who 

ever worked on a teleprinter 

away from running water, is a 
box of pre-moistened hand 
wipes, like "Wash-n-Dry." Cer-

tainly not expensive, but throw it 

into any of the above packages, 
or by itself, and it will be appre-

ciated the first time something 

breaks down. 

For the RTTYer who is using a 

computer, consider a supply of 

cassettes or diskettes. Neither 

is very expensive, but they come 

in handy when you need to make 
a record of something. Diskette 

cases, which are now stocked 

by many office supply houses, 

come in useful for organizing 

the disk-based shack; cassette 
racks, which are available in a 

wide variety of styles at audio 

and discount houses, do the 
same for the taper. 

Consider reading material. 

Subscriptions to 73 Magazine, 
RTTY Journal, or other amateur 
radio publications may be just 
the ticket. If computers are in-

volved, try Kilobaud Microcom-

puting, 80 Microcomputing (for 
the TRS-80 addict), 68 Micro 

Journal, or any of the other com-

puter magazines. Look through 
the 73 Bookshop ad in the back 

of this magazine for many titles 
of interest to the RTTYer, com-
puterist, and ham in general. 

There is surely one there to de-
light any ham. 

In the realm of reading materi-
al that may be more difficult to 
come by, is there a set of man-

uals to the RTTY machine in 
your life? The Teletype Corpora-
tion put out extensive manuals 
on the Model 15, Model 19, 
Model 28, and other Teletype 

machines in common use. If 

you, or your ham, do not have 

them, check the ads for suppli-

ers who may. Finding tnem may 
be difficult, but there will be real 

joy in the eyes when they detail 

the way to deal with a problem. 

Want to spend a little more 

money? How about a low-priced 
demodulator? Monitors are 

available for those computer 

nuts who are still using convert-
ed TV sets. Other kinds of giz-

mos are out there, any of which 
would be eagerly received by a 

hungry ham. Logic probes, 

breadboard kits, and gift certifi-
cates at a local emporium on up 

to hundred-dollar counters, 
single-board computers. and 
disk drives, there is something 

to delight the ham's heart from 

pennies up. I hope these sug-
gestions help. 

Now let's pick up a letter from 

Wayne Hall WB40GM from Col-
orado. Wayne writes that he has 

acquired a MITS 680b micro-
computer, which has all of 1K of 

RAM in it, and wonders if there 
is any way to add more memory. 

For those who are not familiar 
with the 680b, this was a ma-
chine that MITS, whose first ma-

chine, the Altair 8800, started 

this computer craze, brought 
out to exploit the then-new Mo-

torola 6800. Although it used the 

same CPU as the more-success-
ful Southwest Tech 6800 ma-

chine, it used a bus unique to 
itself. Thus, neither S-100 

boards nor SS-50 boards will fit. 
Well, this problem was tack-

led in an article in Kilobaud 

(that's all it was called then!) in 
its third issue, March, 1977. In 
fact, there are two articles on 
the 680b in that issue. The first, 

by Anthony R. Curtis, describes 

building the 680b and is a 
sketchy review of the box. The 

other article, entitled "Make 
Your 680b Smarter," describes 
the efforts of Stu Mitchell and 

Phil Poole to design and build an 
S-100 adapter that fits inside the 
680b case. This allows the use 
of S-100 memory. Although an 

8K board was considered hot 

stuff back in 1977 (my, how time 
flies), you can get quite a bit 

more on a board now. The article 
includes a printed circuit layout 

of the board and full details on 

implementing the augmenta-
tion. 

More reviews on the way, with 
whatever I can lay my hands on 

as the target. Reader questions 
and more fun, here in RTTY Loop 
in eighty-one! 
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..A touch of Class 
There are those who will only be satisfied with 

the finest. 
For these perfectionists HAL Communications is 

pleased to offer the DS 3100 Automatic Send-
Receive ASCII, Baudot and Morse Terminal. 
We cordially invite you to request our catalog. 

utt 345 
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( AWARDS  ) 
Bill Gosney WB7BFK 
2665 North 1250 East 
Whidbey Island 
Oak Harbor WA 98277 

FORT WAYNE RADIO 

CLUB AWARD 

This week, I was pleased to re-

ceive a very nice letter from Ber-
nard Holm K9JDF, who is the 

Communications Manager for 

the Fort Wayne Radio Club out 

of Fort Wayne, Indiana. In his 

letter, Bernard provided details 
of an awards program sponsored 

by their club station, W9TE. 
Here are the award program 

details. 

To qualify for the Fort Wayne 

Radio Club Award, applicants 
within Allen County, Indiana, 

must work 25 individual mem-

bers of the Fort Wayne Radio 
Club. Applicants located else-
where in the United States must 

work a minimum of 5 Fort Wayne 

Radio Club members. There are 

no band or mode restrictions, 

but all contacts must be made 

after January 1, 1979, to be valid. 

To apply, prepare a list of 

claimed contacts in order by 

callsign. Include the name of the 

station operator, the date and 
time worked in GMT, and the 
mode and band of operation. 

Have this list verified by at least 

two other amateurs or by a radio 

club official, stating that QSL 

cards were in your possession 
at the time verification was 
made. 

Enclose your application with 

an award fee of $1.00 or 2 IRCs 

to: Fort Wayne Radio Club, Inc.. 
PO Box 15127, Fort Wayne IN 
46885. 

Last month, I featured a cou-
ple of awards from our amateur 

friends in Brazil. Not realizing 

the popularity of these pro-
grams, I received two more that I 

would like to share with you 

now. 

GPCW AWARD FROM BRAZIL 

Sponsored by the Grupo 
Praiano de CW, this award is 

made available to amateur oper-
ators throughout the world. 

To qualify for the GPCW 

award, applicants must estab-

lish two-way contacts with at 

least 5 members of the Group. 
These contacts must have been 
made after November 5, 1973, to 

be valid. All authorized amateur 

bands may be utilized, but only 

CW contacts with a minimum re-
port of 338 may be claimed. 

To apply, prepare your list of 

contacts, listing the usual log-
book information, and have it 

authenticated by a local radio 
club or at least two fellow ama-
teurs. Enclose your application 

with at least 5 IRCs to: GPCW, 

Box 556, 11100 - Santos, Brasil, 

South America. 

GPCW members who qualify 

as contacts are: PY2ARX, BBO, 

BKT, BOP, CE, CJW, CSI, CYE, 

CZL, DBU, DHP (YL), DYX, EQR, 
EW, EWB, FYF, EXD, FDO, FNB, 
FPE, FRW, GUN, GYJ, RG, TT, 
YON, ZY, and PY1DG/2. 

OITT  V O W. LAI I,  46,1- 40 .  

STATE OF W IN . IS IMA M, TO  ,  'FIESENTEO THIS  DAY OF   

PUSINT INTS A/AR0 TO AMATEUR  '  If , BY   

RA010',TATICM  • avatls 

CONsuNICATIWG SUCCESSFULLY NITS 

M M US OF rme FORT OAFS! 
SNO W CLAN USING AMA MI RADIO. 

WITNESSED SY   
FMK 

C(RTIFICAT( 

AN OPEN LETTER TO CLUBS AND ORGANIZATIONS 

Each year, literally thousands in our fraternity of radio ama-
teurs seek ultimate recognition by accomplishing the many 

levels of operating excellence. And, thus, "award hunting" 
has become a unique aspect in amateur radio operation. 

To achieve the many goals established by them, amateurs 

rely almost entirely on publications such as 73 Magazine to 
inform them of the various award incentives. Each month, I 

dedicate a special multi-page Awards column to over 150,000 

readers throughout the world. With every edition, this figure 
grows. 

Should your own organization have an awards program, I 

would like to extend a personal invitation for you to share its 
contents with our many readers. What an excellent opportuni-

ty this will be for you to gain worldwide recognition at abso-

lutely no cost to you whatsoever! 

To obtain this free service, please forward 1) rules for each 

award being offered and 2) a sample copy of each award cer-

tificate. 

Perhaps your organization doesn't have an awards pro-

gram yet? Allow me to encourage your officers to consider 

such an endeavor. Not only will it bring immediate recogni-

tion, but it can serve as a reliable source of revenue for your 
organization. 

Good luck and my sincere thanks for your dedicated sup-
port! —Bill Gosney WB7BFK 

PPC AWARD FROM BRAZIL 

Radio amateurs the world 

over are invited to become eligi-

ble for the PPC Award, some-

times referred to as the "Carioca 
Woodpecker's Award." 

To qualify, applicants are re-
quired to establish two-way CW 

contact with different PPC 
members. Brazilian amateurs 

must make 10 contacts, while 

amateur operators located out-

side the country of Brazil must 

conduct 5 individual QS0s on 
the CW bands. 

To be valid, all contacts must 
be made after March 1. 1965, 

which is hailed as Rio de Janei-

ro's 4th centenary. A minimum 
signal report of 338 must have 

been logged for each claimed 
contact. 

To apply for the PPC Award, 

have your contacts verified by at 
least two fellow amateurs or by 
a radio club official. Enclose 

this list along with an award fee 
of 5 IRCs addressed to: PPC Bu-

reau, PO Box 2675, 20000 Rio de 

Janeiro, RJ, Brazil, South Ameri-
ca. 
This award also may be earned 

by SWLs and the same rules ap-

ply. 
PPC members are: PY1AFA, 

ARS, AVV, AZ, BHO, BIR, BLG, 

BOA, CBW, CC, CCE, CFS, CIP, 
CMT, CTP, DDI, DMZ, DNL, DNS, 

DOG, DUB, DUJ (YL), EFX, EHF 

(YL), EHN, EIR, HO, JN, KO, LA, 

LG, MB, RJ, SJ (YL), PY2EW, 
PY2F WT,  PY2RG,  PY 4CZ, 

PY6HL, PY7CGV (YL), and the 

following list of Silent Keys: 

PY1AIF (1966), PY1BX0 (1968), 
PY1DB (1977), PY1TC (1977), and 

PY1DNN (1977). 

Traveling abroad, we learn of 

a very challenging award from 

Sardinia. At least from a DXer's 

standpoint on the west coast of 

the states, this one ain't easy, 
my friend! 

GOLD SARDINIA AWARD 

Sponsored by the URS Club of 

Sassari. Sardinia, the Gold Sar-
dinia Award is granted to any li-

censed amateur or shortwave 
listener who has made contact 

with or heard stations in Sardin-

ia since January 1, 1976. 

To qualify, European appli-
cants must accumulate a total 

of 20 points, while amateurs out-
side Europe must gather 15 
points total. The points are fig-

ured this way: Each contact with 

a URS Club member counts 4 
points on HF and 5 points on the 
VHF bands. A contact with 

ISOLYN counts 6 points regard-

less of the band. All other Sar-
dinian contacts count 1 point on 
the HF bands and 2 points on 

the VHF bands. The same sta-
tion may be worked on the same 

band on different days or the 
same day on different bands for 

award credit. For example, 
should you be fortunate enough 

to work ISOLYN on all three 

Continued on page 183 
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nt on DSI Frequency Counters tn dPlivPr_. . 

Z for o ly 

• Accuracy Sensitivity High 
Resolution and Reliability 

• Meeting All FCC Regulations 
raUdikad 

Checking a 960 MHz transmitter. Servicing a TV tuner. VTR. Calibrating 
instrumentation. Measuring PLL signals; Reading a PL or audio signal to 
1/1000th of a Hz(Models C1200, 5700 only) — Whatever your needs — 
OSI's 1.2 GHz Models 5700, C1200 or 1 GHz Model 5510 or 512 MHz 
Model 5500 are sure to provide the accuracy. sensitivity and flexibility 
required to meet your most stringent criteria All C1200counters include 
1/1000th Hz capability and a variable sensitivity control  (Resolve 
1/1000th of a Hz with your 5700 by adding option AM57  Audio 
Multiplier.) The 5500 series are compact and portable and use a TCXO 
time base, while the 5700 and C1200 offer laboratory standard oven time 
base oscillators Portability is improved on all models with the addition of 
the  rechargeable  NiCad  battery  pack  which  includes  AC  batt 
eliminator/AC9. All DS! models will operate on 8 to 145 VDC, and 
include 50 ohm and 1 Meg BNC inputs Join the growing ranks of tens of 

thousands of satisfied customers who have discovered that DSI offers the 
best price to quality features ratio in the industry 

MODEL C120, $269.95 
BUILT-IN AUDIO MULTIPLIER 

1/1000 Hz RESOLUTION ON AUDIO 
50 Hz - 1.2 GHz 

MODEL FREO 
RANGE 

TYP 
OF 
OSC. 

ACCURACY OVER 
TEMPERATURE 

SENSITIVITY TYP. 
NO 
OF 
DIGITS 

RESOLUTION 
60 Hz  10 MHz 

AUDIO FPIEG  to  to 

USING SCALER  50 MHz 1.2 GM' 

100 H. 
to 

25 W s 

26 MHz 

260 MHz 

260 MHz 
to • 

512 MHz 20° 35° C 0°  40° C. 

6600 
50 Hz 
to 

512 MHz 

TCXO / 1 pp m .t. 3 pp m 
15 

26 My 

15 
a 

20 MY 

20 
a. 

75 My 

a N/A 1 Hz 10 Hz 

6700 
50 Hz 
to 

1 2 GH: 
oven / 2 ppm .t. 1 pp m 

10 

25 My 

10 

20 Mn 

15 

50 MY 

9 

SAME AS 
C1200 WITH 
OPT AM57 

1 Hz 10Hz 

C1200 
50 Hz 
to 

1 2 GH2 
oven I 1 ppm / 6 ppm 

10 
- 

25 My 

10 
- 

15 My 

15 
• 

50 My 
9 001 Hz 

Ste 

1 Ha 10 HE 

NOTE 9th Digit- Overflo w 1 

To Order 
Call 

Toll Free 800-854-2049 

111P4-71.711> "' 

MODEL 5500 
50 Hz — 512 MHz 

$119.95 

MODEL 5510 
50 Hz to 1.0 GHz 

$139.95 

M O U C L 37 0 0 

50 Hz - 1.2 GHz 189.95 

NOTE Prices and or ripecrfications are subtect to charms without collo* or obligation by O SI Instru ments. Inc. Please add 10% to a maximum of $10 00 for 
shipping handling and In  Orders outside of U S A & Canada. please add an additional $20 00 to cover air shipment California residents add 6% sales tax 

AM57    34 95 
BA/NI CAD- W/A e9   34 95 

TAB-6A6 097   8 95   895 
  8.95 6.1 VISA 

5500 BAC    139.95 
5500    119.95 
5700    189.95 
C1200   289.95 

OS! INSTRUMENTS INC. 9550 Chesapeake Dr. San Diego, CA 92123 • (714) 565-8402 

See Your Local Authorized DV Dealer 
Alabama 

Amatronics 
Sorer Box 1039 
kIrkbrook AL 36054 
205.205.3033 

Ask Rados; SuPPIT 
310 1 4th Ave South 
Berndgharn AL 35233 
205.322.0588 

Aril009 

serene Radio Comm 
2245 No Ith St 
Phoeno AZ 85006 
602.257.13559 

Geldenne 

Se w $tation 
2101 Pacheco 
Concord CA 94520 
415.665-7388 

Calahne 
1950 Lake Tahoe Bivd 
South Lake Tahoe CA 9573 1 
916441.3777 

Center Comm. 
455 Auteroas 
San Jose CA 95126 
408.297-2561 408-297-2530 

Cut Mete Elea 
1074 S Stave . 
Fresno CA 93706 
209-264.9952 

Jon's EH.. 
11656 E P.co Blvd 
West Los Angeles CA 90064 
2134711824 

Uneversoly Ave San Doeslo 
714-463.1886 
Omese Rm . El .. 
7094 Moamar Rd 101 
Sen Diego CA 9212o 
7,4.578-3314 

Henry Radio 
11240 W OlvnlpoC Blvd 
Los Angeles CA 90081 
213.477.6701 

Henn, Radio 
93 , N EucIrd Ave 
Anaheorn CA 92801 
714.772-9200 

Holsbytronoss 
1378 S Bascom Ave 
San Jose CA 95128 
408.998-1103 

C a A ROGOW,. Inc. 
2559 Fast 220th Sr 
Long Eleesa CA 908 ,0 
213-8359221 

Eiger... Comm. 
573 Mao nda SI 
Los Coos CA 93402 

Take-COW 
15460 Undo Ave 
San Jose CA 95124 

Cherokee Elect & Comm 
6119 Graviton. 
CrIrus Reign's CA 956 ,0 
9,6969 1339 Sacramento 

Cohatakka 

Comm. UnlIrnited 
£210 East 6th Ave 
Denier CO 80220 

Dola mono 
Amateur Ada Corm, 
3208 Cncrd PO RI 202 
Wrimdgton DE 19803 
302.478.2757 

Delaware Ama Sup. 
71 Meadow Road 
New Castle DE 19720 
302-328-7728 

Fiends 

Amateur El . Sup. 
621 Commonwearth Are 
Orlando FL 32803 

A G I. Eleetronle 
11396 Drew St 
Clearwater FL 33515 
161-4767 

loloaMeh Comm 
6,2 East 9th Street 
Hareah FL 33010 
305.805.9929 

Hollister & Claylor 
1747.1749 Pear. St 
Jacksonvtlle FL 32206 
90,353-7898 

Lakeland Spec. Ekes 
37424 Sero we Road 
Lakwand FL 33801 
1313.6815-41131 

0 DIstnbutons 
7265 NW 1210 Street 
Miens FL 33126 
305.592.9685 

Owed Electroalts 
225 1 Nor/9 E St 
Pensacola FL 32501 
904 438-3319 

Refs As .' Radio 
1590 US 19 South 
Clearwater FL 33516 
8134351418 

Ti mms Elem. Ser. 
14 714 NW ltn Are 
Warn, FL 33168 
305 6418544 
Arno. Radio Center 
21305 NE 2nd Ave 
MArn, FL 33137 
305-5734383 

AS Comm. 
1860 Waal 32nd Sr Place 
Hraleah FS 330 ,2 
305.887-3203 

West Indies Sales 
690 Well 2801 St 
H.aleah FL 330 ,0 
305.888-1676 

Cont-Tos 
215 HOpk.na Ave 10511 
Tousyde FL 32780 
305-267-6453 

Georges 

OHMS 2. Way 
2508 Allan. Street 
Smyrna GA 30080 

Ado Radio &IPSO, 
55/ Deering Rd NW 
Atlanta GA 30309 
404-351-6340 

M OM 
VaOs CS N OW SaPisiy 
1352 D So awed,. St 
Honolulu HI 96814 
808.52 , 1227 

Idaho 

Ross Distributor's 
78 S State 
preston 113 83263 
208-852-0830 

Naha . 

Gardner Electronics 
204 Wes., St 
Odeans incsana 47452 
612 865•2159 

M OPS 

Erickson Comm 
5456 N Mowaukee A. 
Cercaloo IL 60630 
312-631.5181 

Floyd Electronits 
2213 Vandal., St 
Coifinsvoie IL 62234 
312-631.5,81 

50.09100105. Inc. 
/009 Gart.ed St 
Oak Park IL 60304 
312 E1486777 

Kansas 

Audas Radio Elestronic• 

Kansas Coy KS 
K•nevekr 

Cohoon Am, Supply 
307 McLean Ave 
Hook.nsyme KY 42240 
502 486.4 134 

P.I. Burks Company 
842 South 7th Street 
Lowsvolle KY 40203 
502-5863960 

lime. 

Dowt wast Harnsheclo 
206 Prorin.,,e, Rd 
Auburn ME 042 ,0 
207.782 ,8642 

Mar,lano 

Corn Center 
24 Fort Mead Road 
Lau . MO 208 ,0 
301.792-0600 

Eles. Int Sys Corp 
11305 Eikm St 
Wheaton MD 20902 
301.946-1088 

Millie alp. 

Hooper El . Sop 
495 Rodenburg Ave 
B.lov. MS 39531 
601.432-0584 

Meclogan 
P‘1,068•41 Radio 
327 E HOOver Ave 
Ann Arbor MI 48104 
3136686696 313-6688262 

Mono na. 

P.T.I 
10201 103,8 Si No 
St...iv MN 55082 
612.429-2975 

Pal Electronics 
3452 Fremont Ave N 
'Annelid° , MN 554 ,2 
612.521-4862 

abasoun 

laid-Com 
2506 S Bremen 
St Lows MO 63144 
314 961-9990 

Illtesourl Comm Systems Inc 
9807 V.. Cove Dr 
Parkyale MO 64 ,52 

Robens Re Elec. 
405 E 190 Ave 
N Kansas (Ay MO 6. 1, 6 
816.471.4149 

Saturn El .. 
V9 Country 1.00 
Floossant MO 63033 
314431 1449 
Mas uchuselte 

Norbill's Elec. 
2097 R.verclale SI 
W Smnobeld MA 01089 

ran. Radio A Elec. 
209 Mystoc Ave 
Medlord MA 02155 
8002254428 617.395-0260 

TI:Contnt 
675 Great Rd RI 119 
Littleton MA 01460 
617-486-3040 

New Jersey 

Summit Radio Sup. 
1008 Teaneck Rd 
Teaneck NJ 07666 
201.837-3644 

Now fora 

Sarno Electronics 
512 Soo .. . 
New York NO 100 ,2 
2,24257000 

Comm Tech. Group 
488 Meer . Rd 
Oteansocle NO 11572 
516.536,5724 

Cavallere Elec. 
153E I 418 Street 
Astoaa NY 11 ,02 

Grand Can. Radio 
1241 441h St 
New York NO 100 ,6 

JR'S Arnateurredlo 
1187 Scotts.* Rd 
Rochester NY 14624 

M OM World 
605 34.01 5.0441 
Ron., NY 13440 

NO01 CIIIIRMID 

Orro oelown Comm. 
1074 P•non Aye 
Asheylle NC 28806 
704-25268 ,5 

Maker's Elea 
500 East Mem SP.., 
Durrarn NC 27701 
9,9683 1597 

Otos 

Ammeter Elect Sul" 
28910 Eonird Axe 
Wick irtte OH 44092 
216 585 7388 
600 362-0290 

Osawn City El . 
740S Hammon Ave 
Cmc.nna5 OH 45231 

Univenal Amateur 
1283 Acta Do4ve 
Reysoldsburg OH 
43038 
614-373.4987 

Man.. Radio A TV 
1026 E Green 
Manetta OH 15750 
614.373-4987 

firesce Elect 
314 Leo Si 
Dayton On 45404 

Oklahoma 
Srmaie El .  6,5 5 Gass . 0 
2507 Edgewood Dr  Madrson TN 37115 
Moore OK 73160  6,5668 4956 
407 ,794.0406  Rush Electronics 

De . . Elea  1315 Blun Crly H•nr 
714 W Iren-05110  131.5101 TN 37620 
Broken Arrow OK 74012  615-7640831 
91 625 ,6923  800251 -0264 

PaaboasIte 

Omaha *mat Center 
2565 Dodge Street 
Omaha NE 68131 
402 346-5530 

Nava . 

Arnete w El . Sup 
1072 N Rancho Or 
Les Vegas NV 89106 
702447 3114 

Nam kkonoshena 

Even's Radio. ioO 
Rt 34 Bo. 893 Bow Junc 
Concord NH 03301 
603.224 9961 

Orogon 
&skip. Radio 
586 N Mam 
Ashland OR 97520 
503.482 4555 

Oregon Ham Seles 
401 W 1st Ave 
Albany OR 97321 
503'926-459t 

Penn werame 

Ins -Hem- Buerger 
68 PrOrth Vork Road 
W.Ilow Grove PA 19090 
2,5.6565900 

14111111110r11C• 
4033 Brownsv.Ile Rd 
Trevose PA 19047 
800 523-8998 

Rhoda Island 
04 N Communise . . 
1854 Snyth SI 
No Proy,dence RI 
401.231-6653 

SCPOIR CIROICIO 

A A 13 Electronics 
Route 3 Ayer Ida 'C Dr 
Taylors SC 29681 
803 288 3330 

Radio CorwCharles 
100 Farr, Road 
Goose Creek SC 29445 

Gismo Comm 
2305 Cherry Rd 
Rockhol SC 29730 
803-3667157 

SereoRooM-Spencer 
1465 Wells Staidn 
Memphrs TN 381,7 
901-683.9 ,25 

MlibtOtir A Comm Eles 
569 , W Creek Dr 
Ft WO M TX 76 ,33 
8,7,294-1801 

Kennedy Amos. 
2818 Rgsby 
San Anton. TX 78222 
5,2.333-6110 

Leak Proof Seel 
Red Bed /wood •8 
Dallas TX 75232 
214 ,337.4348 

Iladisoa El .. 
1508 Mc 6,0100 
Houston TO 77002 
713-658.0268 

Omega Electronics 
R1 1 10 Orme, Dr 
Amen!. TO 79 106 
806.352625 , 

Alpha Ironic. 
3713 Cranston CI Fast 
trier, TX 75062 
214.255.8583 

RAT Electron. . 
10457 Seawocal 
E, Paso TX 7992.5 

Iforernia 

Eles Equip. Sank 
516 64.11 St NE 
Venn& VA 22180 
703-9363350 

R•4110 COMM 
311 Shenandoah Av NW 
Roanoke VA 24016 
703.342.8513 

The Tuned Circuit 
789 E Market St 
Hamsonburg VA 22801 

VirgInlo El .. Com 
702 E tame Moe Rd 
Hgrdand Spring VA 23075 
804-737.5100 

weslorq.. 
A BC CommunIcatoons 
17550 150 St NE 
Seattle WA 98154 
206-364-8300 

Wocconson 

Amateur El . Sup. 
4828 W Fon Du Lac Ave 
Mowaukee WI 53216 
414.442-4203 

Ranee, Elec. 
La Crosse WI 
608-452.3230 

Foreign Dealers 

•reknon• 
Cera m In•Burnental Electron.co SA 
AvD4 Indeuenden, d 1351, 
225 Buenos Aloes 
Argentma 

Puerto RICO 

Radio Comm. 
P 0 Flo• 1832 
San Juan P0 00901 

Canada 

Dollard 
8,0 SW Ma n. Dr 
Vancouver Canada BC 60510 

Maw Zaalanal IA  ha 

Southern Cro . El 
26 Sauthern Cross Rd 
Kohmarrna Auckland NZ 

Won Gaembly 

KANO ., Instruments 
8000 Muncher, 70 
Me V., So 5 
W4F1Ge"n1n7 10891  7144065 

Dwatrade 
Schnunetbusch St , 25 
4006 Erkrath 2 
West Germany 

Ihalghwo 

NCR Electronics 
Chaussee De Ntvelles 100 
1420 Blanc I Alleud 
Belg,um 



( LEAKY LINES  ) 

Dave Mann K2AGZ 
3 Daniel Lane 
Kinnelon NJ 07405 

Tired of knocking your brains 

out in DX pileups? Frustrated by 

the sheer idiocy of self-ap-

pointed monitors and vigilantes 
who congregate on the DX sta-
tion's exact frequency and QRM 

the action with bickering and 
other abuse? Turned off by 

selfish operators who either 
refuse to abide by the DX sta-

tion's instructions or who don't 
bother to listen to them in the 

first place? 

If any or all of these examples 

fit your present frame of mind 
toward DX chasing, I may have a 

solution for you. It may not put 
you on the Honor Roll, but it will 

afford you the satisfaction 
which comes from genuine ac-

complishment. But let me tell 
you of the circumstances which 

led to the idea. 

When I finally made the cov-

eted Honor Roll after years of 

dedicated effort, I was faced 

with a gloomy prospect. I'd 
grown so used to chasing DX 

that I'd become bored with other 
facets of the hobby. DX had be-

come the ne plus ultra, and it 

was all I thought about in con-
nection with ham radio. This 

feeling of dreariness devolved 

out of the realization that only 
four countries remained on my 
want list, and while there did ex-

ist some slight possibilities that 

those four would eventually be 

activated, this did not appear 

likely in the immediate future. 
I had to find some new inter-

est to take the place of DX; this 

was clear. 
Never much of a constructor, I 

couldn't envision starting to 
build at this late date. That pos-
sibility was out. 

Slow scan television and 
moonbounce had never "put 

bubbles in my blood," nor had 
amateur satellite communica-

tions. Mind you, I do not criticize 

them. But they are just not my 

cup of tea. 
I had never enjoyed participa-

tion in traffic nets, and with the 
exception of a few years of 

MARS activity, I was not overly 

attracted to the prospect. (I be-

lieve that my distaste was in-

spired by one of those simulated 

emergencies back in the 50s, 

when, as part of an AREC group 

which I'd joined, I observed one 
of my colleagues calling Net 
Control with the astonishing 

news that Yonkers, New York, 

had been hit simultaneously 

with a devastating nuclear at-

tack and a cholera epidemic. I 

threw up my hands.) 

No! The sudden and abrupt 

realization that DX was about to 
become a thing of the past for 
me was a shock. And I could not 

find a way to cope with it. 
Then one day an inspiration 

hit me like a bolt out of the blue. I 

was idly thumbing through the 

Callbook, and my eye was sud-

denly captured by one of those 

special entries; you know the 

sort I mean...the listing was 

separated from all the others 
and printed in bold type. And 

this particular callsign had the 

same suffix as my own. I had 

never worked anyone with my 

own suffix, and I thought it 
might be nice to hook up with a 

few and to exchange QSLs. I be-
gan writing down in my note-

book the prefixes of the various 
AGZ stations, and I started 
listening for them on the air. 

Eventually I latched on to a cou-
ple. The first was K0AGZ, and 

others followed after a few 

months. 

I even ran into a few foreign 
ones, and this prompted me to 

investigate the possibility of 

writing to several and proposing 
on-the-air schedules. They were 
all over the map, in all countries. 

For the most part, they showed 
up at the suggested time and 

frequency; we established con-
tact and ultimately exchanged 
cards. In some cases, we have 

continued to meet on a regular 
basis ever since the first con-

tact. 
To shorten the story, I now 

have over 75 AGZ cards, and I'm 

sure that I will eventually have 
100 of them. 

The best part of this, of 

course, is that notwithstanding 

the fact that all the other AGZ 

stations are desirable from my 

point of view, there is absolutely 

no competition from anyone 

else. I don't have to worry about 
pileups or the loonies who have 

begun to make a shambles and 

fiasco out of DX. I can chase 

AGZs to my heart's content, and 

there's not another soul who's 

going to give me a hard time. 

Others with my suffix seem just 

as desirous of working me, and 

there hasn't been a single in-

stance of QSL difficulty: The 

cards generally arrive by the 
quickest route. 

Some are in Europe, some are 

in South America; there are 

many in Canada and in the An-

tipodes. I have quite a few from 

the West Indies and from Africa. 

And, as I mentioned, it's my own 

game and I can play it to my 

heart's content. The only limits 

are dictated by my own energy 
and willingness to exert myself. 
I found that whenever I men-

tioned this activity, it seemed to 
elicit interest among others. 

And the thought occurred that 
this might be a new and differ-

ent radio-sport that could be 

adopted by others who may 
have become bored with the 

usual and commonplace and 
are looking for a novel and 

unique pursuit. 
I thought: Suppose the game 

could be organized, with certifi-

cates, endorsements, annual 
listings, and the like? Suppose it 

were possible to send out a 

computer printout of every ap-
plicant's callsign counterparts 
throughout the world, together 
with mailing addresses? And 
suppose there were a quarterly 

newsletter listing standings, 
profiles of the top contenders, 

and the like? And suppose there 

were special awards for multi-
band and multi-mode? 

The idea began to feel excit-

ing. In sounding out friends, I 
found more than casual inter-
est. I had the feeling that per-
haps it might meet with general 

enthusiasm, both here and 

abroad. Why not? 

The only fly in the ointment, of 
course, is that if all these sup-
plementary adjuncts were to be 

incorporated in the game, it 
would cost some initial money 
to get the thing off the ground. 

The printing of a suitable certifi-
cate would be costly, and the 

computer readout would cost 

several bucks as well. While, an 

awards program can be man-
aged at minimal cost, it cannot 

be done for peanuts. Perhaps 

the applicants themselves 

would be willing to help to 
underwrite these costs by pay-

ing a moderate fee of, say, five 
dollars or some equally modest 

sum. No one would get rich on 

the proceeds, that is certain. But 

no one would go broke either. 

What to call the award? How 
about WYOS, Work Your Own 

Suffix? Not too bad. But per-

haps it would be better if the ini-

tials formed an acronym such 
as do VISTA, Volunteers In Ser-

vice To America, or NOW, the 

National Organization for 

Women. Unfortunately, my 

background as a professional 
songwriter and creator of com-

edy material invariably bubbles 

to the surface, and I find that ev-
ery acronym that occurs to my 

mind turns out to be a four-letter 

word of questionable taste. 

Amateur Suffix Society, Call-
sign Radio Amateur... oh, well, 

you get the idea, I'm sure. Out 

there in the vastness of ham ra-
dio land, there are enterprising 

and creative minds; there must 
be someone who can come up 

with a unique name in keeping 
with the spirit of the thing. 

But please, I beg you, don't 
send in your suggestions at this 

time. And don't send in any ap-

plications or money. If and when 

the program is inaugurated, an 
appropriate announcement will 

be made in this space. In the 

meantime, I urge you to try chas-

ing your own suffix in the same 
way that I do...on your own 

and at your own pace. There's 
no reason why you should have 

to wait for this activity to be or-

ganized. 

In fact, it might be better if it 
remained an off-the-cuff thing 

without all the hoopla of certifi-

cates and competition of stand-
ings and listings. Since there is 

no competition in it now, why in-
troduce it anyway? And if it hap-
pens that some of you should 

happen to amass a total which 

you think unusually high, you 

might let me know about it. I'll 
be happy to mention it here so 
that you can gain the recogni-

tion that the achievement de-
serves. 

But let me warn you: Despite 
the lack of competition, it is not 
the easiest thing in the world to 

accomplish. It will take dedica-

tion and persistence. 

Go to it, and the very best of 
luck to you all. 
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FALL 

SALE 

REG. $369 00 

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 (- 42-149.995 MHz). 

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

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

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

• MEMORY SCAN: The six channels may be scannad in either the "busy" 
or "vacant" modes for quick, easy location of an occupied or unoccupied 
frequency. AUTO RESUME. COMPARE!  

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

• INSTANT MEMORY-1 RECALL: By pre =n 7a—ritton on the microphone 
or front panel, memory channel 1 may be recalled for immediate use. 

• MIC-CONTROLLED VOLUME AND SQUELCH: Volume and squelch can 
be adjusted from the microphone for convenience in mobile operation. 

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

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

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

• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The 
squelch sensitivity is superb requiring less than 0.1 uV to open. The 
receiver 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, microphone hanger, etc. 
included. Weight: 6 lbs. 

• ACCESSORIES: 15' REMOTE CABLE  $ 35.00 CS-6R A/C POWER 
SUPPLY  $49.95.  TOUCHTONE  MIC.  KIT  $39.95. 
EXTERNAL SPEAKER  $18.00. 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
8817 S. W. 129th Terrace, Mia mi, Florida 33176 

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

Hours: 9.5 Mon. .Fri  po• 5 

U.S. DISTRIBUTOR 
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LETTERS 
LEARNING THE CODE 

I just wanted to drop you a 

quick note to say how much 

your 73 code course helped me. I 

have sporadically attempted to 
get my ticket for seven years 

now. The theory is no problem (I 
have a commercial 1st phone 

and have worked in RF for five 

years), but that code practice 

would get me every time. I tried 

manuals and the ARRL code 

course, but I would memorize 

.the code sent on the cassettes, 

or, with the manuals, I'd stay on 
the first few pages and never 
move on, until I lost interest. 

I honestly can't say this about 

the 73 cassette. I couldn't mem-
orize the code groups, and it in-
troduced new characters so fast 

and furious that before I knew it, 
I was through the whole alpha-

bet. 

Anyway, I passed the exam 
for my Tech ticket yesterday, af-

ter practicing with the cassette 
for two weeks! Before, I'd have 

practiced for a month or so 

before losing faith. Your code 
course is great. Now I'll work on 

my Advanced ticket in my spare 
time. Tnx again! 

Grant Howes 
Jackson MI 

Grant, you should have started 
with the 13 per... it's no more 

difficult to learn the code at that 
speed than at 5 wpm, so why 

horse around and extend the 
agony?— Wayne. 

BUT THEY WORK 

I wish to congratulate you and 
your staff on a job well done re-

garding your 73 code cassettes. 
They are indeed the most mind-

boggling, frustrating, teeth-

gnashing, high-blood-pressure-
causing pieces of recorded 

material I have ever pur-
chased... but they work! 

I used your 21 wpm tape most 

recently to help me achieve the 

elusive Amateur Extra class 

ticket. I don't know how many 

times I have personally told oth-

ers of the virtues of your cas-
settes, but I firmly believe yours 

are the best on the market. and I 

have heard them all. 

I found that after a month and 

a half with your tapes, I could 

copy plain English code at bet-
ter than 25 wpm. Considering 

that a year and a half ago I didn't 
know a dit from a dah, I've made 

pretty good progress. 

I believe in giving credit where 
credit is due: therefore, thank 

you for helping me to enjoy a 
great hobby. By the way, your ad 

states, "...you'll almost fall 

asleep  copying  the  FCC 

stuff ..." This was not exactly 

the case, but your point is well 
taken. Thanks again. 

Steve Lewis KF8G 

Rossford OH 

CHRISTMAS DX 

The Clark County Amateur 

Radio Club (Jeffersonville IN) 

will go on a DXpedition to Beth-
lehem IN from 1700 UTC Decem-
ber 13th until 1700 UTC Decem-

ber 14, 1980. Using the callsign 

W9WWI/9, they will operate 
phone on 3.900, 7.235, 14.285, 
21.360, 28.510, and 147.300 sim-

plex. Special Christmas season 
cards will be sent to all stations 

and the envelopes will be 
stamped with the unique 

Bethlehem IN postal stamps 

consisting of the Three Wise 
Men and the Star of David. QSL 

(with SASE) to Clark County 

Amateur Radio Club, PO Box 

352, Jeffersonville IN 47130. 

John W. Shean N9TV 

Jeffersonville IN 

SATISFACTION 

On my return from an extend-
ed vacation, I found the August 

issue of 73 Magazine in the mail, 
with my article ("Over There") on 

page 86. 

I must compliment whoever 

was involved for some very fine 

editorial work. It is not uncom-
mon these days for a writer, in 
looking at the printed version of 

his work, to wonder, "Why did 

they slip those commas in 
there?" or "What happened to 

the last two words of that sen-

tence?" or even "Don't the damn 

fools know that 'the' is spelled 

't-h-e?' " But then, I have fre-

quently remarked on the quality 

of the magazine and its editorial 
standards in the past few years. 

Likewise, I was amazed by the 

quality of the photo reproduc-

tion. The negatives are, of 

course, close to 40 years old. 

The prints I made late one night, 

a Sunday, of course, when I 

could not get paper and had on-
ly a few odds and ends of vari-

ous grades left. 

In all, I am pleased (and I 

know that you will accept this in 

the proper light) that 73 printed 

the article. . payment aside. It 
is a source of real satisfaction 

to an author when everything 

comes out right 

It may also interest you to 
know that I've received two let-

ters from old friends who 
learned of my whereabouts from 

the piece. 

Julian N. Jablin W9IWI 

Skokie IL 

It's nice to have someone notice 
the superb job Jack has been 

doing with the editing and pro-

duction of the magazine... 
thanks for the bouquet. By the 
way, it's good to get an article 

from one of the old guard in New 
York. I remember contacts and 

seeing you at radio clubs 30 
years ago. — Wayne. 

NOT ONE? 

GOOD LORD!! Wayne Green 
in Mensa for 20 years?? It's 

strange I haven't agreed with 
one 73 editorial. (Congrats.) 

Robert Roither WDOFDK 

Florissant MO 

All of which goes to prove that 

brains and common sense are 
not necessarily parallel endow-

ments. — Wayne. 

HORSE HOCKEY 

At the present time I am sta-

tioned with the military in West 
Germany, where we have the 
largest American population 
outside the United States. In the 

past, the FCC has dispatched 
examiners to Germany twice a 

year and many individuals have 
taken advantage of this. They've 

traveled from all over Germany 

and its neighboring countries 

. . they came by plane, by train, 
and by car. Examination rooms 

were jam-packed with more peo-
ple than you could shake a stick 

at. Now, all of a sudden, some-

one in a higher echelon of the 
government decides that "ex-

cessive" travel must come to a 

halt. And the result? Many peo-

ple will be denied the opportuni-

ty of obtaining or upgrading an 

FCC license whether it be ama-

teur or commercial. It's a damn 
shame! These same people are 

the ones putting their lives on 

the line defending this country 
and ensuring the preservation of 

peace. As Colonel Potter of 

M A S H would say. -horse 

hockey!" 

Before I go any further, let's 

go back to the basics One of the 

first things we all learned in our 
study of amateur radio was its 

basis and purpose. This can be 

found in Section 97.1 of Subpart 

A of Part 97. Listed there are 

"five" principles of our radio ser-
vice. To print them here would 

use too much valuable space. so 

I will extract some of the finer 

points for you. Principle number 
one talks about the recognition 

and advancement of the Ama-

teur Radio Service and emer-
gency communications. Num-
bers two and three contain key 
words such as encouragement, 

improvement, and advancing 
skills. Expansion of the existing 

reservoir of trained operators, 
technicians, and electronics ex-

perts is outlined in number four. 
And, finally, principle number 

five mentions our unique ability 

to enhance international good-
will. This drastic measure taken 

by the FCC will impede the exer-
cise of these very principles! It's 

simple arithmetic. 

As for us here in Germany, 

look under the "Delta Alpha" 

callsigns in the latest edition of 

the DX Callbook. You will find 
approximately 600 amateurs, of 

which 85% are Americans. Isn't 
this enough "clout" to warrant 
resumption of FCC testing? The 
number 600 may not seem like 

much, but with our current prob-
lem of a stagnant growth rate, 

the FCC's policy could show ad-
verse affects. With dwindling 

numbers and no encourage-
ment from or improvement in 

the operations of our governing 

body, the FCC, how are "we" 

supposed to expand, become 
"encouraged" and "improved"? 

We are a public service, dammit! 

When a natural disaster strikes, 

hams are usually the first ones 

on the scene ready to help. And 
when we do, we are praised and 

glorified „ .sometimes. But 

Continued on page 193 
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MODEL TE1I4 - 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 TE133 less wgt tune. 

solid state keying  S36 50 

AT YOUR DEALER OR SEND CHECK OR 

MONEY ORDER 

ELECTRONICS, INC 

1106 RAND BLDG. 

dm RAC BUFFALO NY 14203 M IL 

Palomar Engineers 
1520G Industrial Avenue, Escondido, CA 92025 

Telephone (714) 747-3363 

$349.95 

R-X NOISE BRIDGE $55.00 
• Learn  the  truth  about  your 
antenna. 

• Find its resonant frequency. 

• Adjust it to your operating fre-
quency quickly and easily. 

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

ANTENNA BALUNS 
• Model 1K  $32.50 
1 Kw CW, 3 Kw PEP input 

• Model 2K  $42.50 
2 Kw CW, 6 Kw PEP input. 

• Beam Balum  $47.50 
2 Kw CW, 6 Kw PEP input. 
Adjustable U bolt for mounting 
on rotary beams 

ANTENNA TUNER 
New Low Profile Design 

Here is a new tuner that 
puts more power into your 
antenna, works from 160 
through 10 meters, 
handles full legal power 
and then some, and works 
with coax, single wire and 
balanced lines. And it lets 
you tune up without going 
on the air! 

IC KEYER $117.50 
All the desirable features are built into 
this compact  self-contained  unit. 
Sends manual, semi-automatic, dot 
memory,  squeeze,  and  iambic. 
Speeds 5-50 wpm. Built-in sidetone, 
speaker. speed and volume controls. 

VLF CONVERTER $59.95 
• New device open up the world of 
Very Low Frequency radio. 

• Gives reception of the  1750 
meter band at 160-190 KHz 
where transmitters of one watt 
power can be operated without 
FCC license. 

• Also  covers  the  navigation 
radiobeacon band, standard fre-
quency broadcasts, ship-to-spore 
communications, and the Euro-
pean low frequency broadcast 
band 

1750 METER XMTR $145.00 

Palomar Engineers 
1750 kieter Transmitter 

• Low noise reception 
• Nulls out interference. 

• Accurate direction finder. 

• Rotates 360° in azimuth 
±90° in elevation. 

• Superb nulls. 

• Loop amplifier connects to your 
receiver or to your VLF converter. 

Main transmitter assembly factory 
wired and tested 

• Antenna tuning assembly can be 
wired and mounted on your bread-
board in less than an hour 

• Meets all F C.C. requirements. 

• For use in U.S.A. only Not for 
Canada. 

LOOP ANTENNA 
• Plug-in loops available for. 
1600-5000 KHz (16080 meter 
amateur bands) 550-1600 KHz 
(Broadcast Band) 
150-550 KHz (VLF. 1750 meter 
band) 
40-150 KHz (WWVB. Loran) 
10-40 KHz (Omega) 
5-15 MHz (Model HF-1) 
Loop Amplifier  $67.50; Plug-in Loop 
Antenna $47.50 each. 

Tilts 

These items are stocked for Christmas delivery. Order today direct 

or from your favorite dealer. 
Include $3 shipping handling ($4 for IC Keyer. $10 for Antenna 

Tuner) Add sales tax in Calif. Free catalog on request 

Reader Service- see page 726 73 M agazine • December, 1980  25 



FUN! 
John Edwards WB2IBE 

78-56 86th Street 

Glendale NY 11385 

ELEMENT 1—CROSSWORD PUZZLE 

Across 

1 A microcomputer memory 

(abbr.) 

4 RTTY machine 

9 Radio users (abbr.) 

10  Greenland prefix 

11  Cable prefix 

14  Something to chew 

15  Scientific test 

19  A prosign 

20  Teletype (abbr.) 

22  Automatic Picture Re-

transmission (abbr.) 

23  What a signal usually car-

ries (abbr.) 
24  Keyboard Send-Receive 

(abbr.) 

26  Soviet space satellite 

(abbr.) 

27  A Model 15 is extreme in 

this 
29  HW 

30  A display medium 

33  Sudanese prefix 

35  Moonbounce (abbr.) 

36  Tough WAS state (abbr.) 
37  Formal shack title (abbr.) 

38  Old repeater prefix 
41  Pakistani prefix 

42  "Idiot Box" or fast scan 

(abbr.) 
43  Pictures via radio 

Down 

1 RTTY Read-Only (abbr.) 

2 Vertex 
3 Meteor scatter (abbr.) 

4 Transmitter-distributor 

(abbr.) 

5 Opposite of Hi 
6 Proficient hams 

7 Public Relations Assistant 
(abbr.) 

8 Code of Ethics laid one 
12  Morse "from" 

13  Code Chuckle 

14  Radioteletype (abbr.) 
15  Specialized modes require 

lots of this 

16  RTTY tape unit 

17  Radio Corporation of 

America (abbr.) 

18  Crystal use 

21  Soft hams (abbr.) 
25  "Ears" (abbr.) 

26  RTTY test string 

27  Amateur television (abbr.) 
28  Past of "get" 

31  Ham salutation (abbr.) 

32  What most specialized 

modes are 

34  Recording or paper (mylar, 

too) 
39  Transmitter power (abbr.) 

40  FCC country (abbr.) 

41  Familiar battery (abbr.) 

1 2 3 4 5 6 7 8 

9 10 11 

12 13 14 

15 16 17 18 

21 19 20 

22 

23 24 26 26 

30 32 

27 28 29 

33 34 

39 

43 

40 41 38 

4 

SPECIALIZED MODES 

Have you ever been accused of being an "appliance operator"? 

Are you a complete blockhead when it comes to doing anything 

more technical than shouting into a microphone or tapping a key? 

When the other guys talk about slow-scan television, do you think 
they're referring to the instant replays on last Sunday's football 

broadcast? If so, this month's puzzles are for you. 

While RTTY, SSTV, ATV, EME, ASCII, and MSTV may just sound 

I ike a bowl of alphabet soup to many of us, there's a whole class of 
fellow amateurs out there who consider these modes to be the real 

amateur radio —a place for experimenting, not just communicating. 

So, for those of you not yet hooked on an exotic operating mode, and 

even for those who are, grab a pencil and see how much you know 
about ham radio's other side. 

ELEMENT 2—MATCHING 

Match the specialized mode 

equipment in Column B. 

Column A 

1) Slow-scan television 

2)  Meteor scatter 

3)  Digital communication 

4)  Fast-scan television 
5)  Facsimile 

6)  Satellite communication 

7)  Moonbounce 

8)  Microwave communica-
tion 

9)  Radioteletype 

10)  Medium-scan television 

in Column A with the appropriate 

A) 

B) 

C) 
D) 

E) 

F) 

G) 
H) 

I) 

J) 
K) 

Column B 

Horn antenna 

Murphy receiver 

Stylus 

Keyer (CW) 

Model 33 
Wideband 10-meter receiv-

er 

Steerable dish antenna 
2-meter transmitter/10-

meter receiver 

Stock Robot 400 
Model 15 
Commercial TV set and 
converter 

ELEMENT 3—TRUE-FALSE 

True  False 
1)  Eleven meters was the first amateur band 

opened to slow-scan television. 

2)  One of the inventors of the teleprinter 

was Joy Morton, owner of the Morton 
Salt Company. 

3)  AF2M is the official FCC designation for 
frequency-shift telegraphy. 

4)  The Geminids are a December meteor 

shower. 

5)  The ARRL sponsors both RTTY and SSTV 
DXCC awards. 

6)  Amateur 10-GHz signals have spanned 
the English Channel. 

7)  Most moonbounce activity takes place 
on 144 and 432 MHz. 

8)  The facsimile DX record is from New 

York, N.Y., to Seattle, Wash. 

9)  Medium-scan television's frame rate is 2 

per second. 
10)  To operate a mode not permitted under 

amateur rules, one can request an "STA" 
from the FCC. 

11)  Most RTTY enthusiasts gain their WAS 

awards from "cards" printed on their 
Teletype. 

12)  Maximum radioteletype shift is 900 kHz. 
13)  "NBVM" stands for Negative Bias Volt-

meter. 
14)  ASCII is permissible on 160 meters. 
15)  FSK is allowed on all CW bands, even 

Novice. 

16)  Many amateurs call moonbounce "EME" 

in honor of the late K6EME. 

Continued on page 180 
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PRICES F .0.B. 

HOUSTON 

PRICES SUBJECT TO 
CHANGE WITHOUT 

NOTICE. 

ITE MS SUBJECT TO 
PRIOR SALE 

MA 116 
. Electronics Supply 

ORDER YOUR 
KWM 380 NOW! 

OLD PRICE & FREE GOODS 

EPKEN WOOD PACKAGE 

• 

You simply simply can't buy better reliability, perfor-
mance and reputation than the 520 series from 
Kenwood. and the TS520 SE is no exception. 
This is a just plain good radio at a tremendous 
savings, when you consider the free CW filter 
(YE-118) and microphone (MC-501 too. 

TS 520 SE  629.95 
Mc-so Mic  our gift 
YK-88 CW FILTER 
TOTAL 629.95 

ET CETERA 

Cubic-Swan 102BXA   $999.00 
Astro ISO   779.00 
Astro 100MXA   499.00 
Mirage B23 1 watt-30 Watt amp ..  89.95 
DSI 5600A w/Ant/Ac   185.00 
Cushcraft A3 Tribander   169.00 
Bird 43, Slugs   Stock 
CDE Ham-4 Rotor   169.00 
Ham-X   239.00 
FDK Palm 2 Handie with BP/AC   149.00 
Cetron, GE 572 B   34.00 
GE 61468   9.95 
Fits Kenwood Yaesu 

Kenwood Service Manuals 
Stock   10.00 ea. 

Telrex TBSEM   425.00 
Telrex TB6EM   340.00 
Telrex Monobanders   Stock 
Adel Nibbling Tool   8.95 
land l QSA5   41.95 

Sprague 100MFD/450V Cap   200 
Rohn Tower   20% off dealer 

25G, 45G Sections 
Alliance HD73 Rotor   109.95 
Amphenol Silverplate P1259   1.00 
ICOM 255A 2M Synthesized   319.00 
ICOM 260A 2M SSB/FM/CW   429.00 

Kenwood TS180.5/DFC/SSB   Call 
ICOM IC2AT/TTP/NICAD   229.00 

New-lcorn IC720 w/AC/mike   Call 
Bearcat 220 - $299.00   300-399.00 

ihf 

713-658-0268 

NEW 
4  ' 
WA!TS 

SANTEC 
HT 1 200 

SUGGESTED LIST 
$379.95 

CALL FOR 
QUOTE 4 

ASTRO 103 

master charge 

VISA 

synthesized hf 
transceiving system 

continuous coverage 

Omaij cnonti nuous crystalscoverage regu rierceedption no gaps - 
MHz  o  range 

1E040 meters  capability for MARS. Embassy. 

Amateur Band transmission. including 

Government, and future band expansions 

PASSBAND TUNNING 
R. I. T. 

INDEPENDENT RECEIVE 
SELECTIVITY WILL 
HANDLE WARC BAND 
EXPANSIONS 

CALL FOR QUOTE 

ALL BAND COVERAGE. 
ISO THROUGH 10. INCLUDING WARC 

9 BANDS FULLY OPERATING 

ProfeSSioni0 Grade 
IF SSB transceiver 

• 

$1395.00 

100 W ATTS ALL BANDS 

ALL M ODES 

AGC DYNA MIC RANGE 

GREATER THAN 100 dB 

SELECTIVITY 
16  POLE  CRYSTAL 
FILTER 2.7 kHz at - 6dB; 
3.78 kHz at - 100 dB 

SUGGESTED LIST 
CALL FOR QUOTE 

BELDEN 
RGII/u 
DOI Shield 

:.:phy, -.0.  9888 
33'1-  5130/ft. 

RGII/u 
Foam SIVE 

RGS/u 
Regular 66 VF 

8214 
32f/ft 

8237 
280/ft. 

RGS ,u 
Non-cont•relnating 

8267 
3110/It. 

igliS 

100 
200 
4.0 
900 

'CO 
200 
400 
900 

40/ 
140,  100.4 

12  39 
111  Se 
26 OS 
33  100 
38  123 

12 30 
18 Se 
26  OS 
33 106 
38 VS 

20  65 
30 95 
47  154 
76  3511 

20  G 6 
30  90 

/S4 
n 

  -a  84411 
  24(111. 

No or Coed -6 
AWG  610 0 
6-22. (7 .39). 
215. 084301 ft 191 

•-••  9405 
3414/41. 

NO of Gong 
A VVG  non) - 
2 16 (26.301 
6 111 (16.30) (1 Ill 

MEMORY 
KEYER 
BREAK-
THROUGH! 

IP= 

The remarkable AEA Morsernabc memory ken, 
has 35 lantasto features 'minima Iwo AEA 
designed microcomputers up to 2 OCO chancier 
memory automatic serial number beacon mode 
and automatic morn trainer mode 

199.00 

AEA 
Brings you the 
Breakthrough! A, 

CALL FOR QUOTES 
1508 McKINNEY 
HOUSTON, TEXAS 77010 
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OSCAR Orbits 
Courtesy or A MSAT 

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-80Tm microcomputer. The tables take into ac-
count the effects of atmospheric drag and should be in error by a 
few seconds at most. 
The listed data tells you the time and place that OSCAR 7 and 

OSCAR 8 cross the equator in an ascending orbit for the first time 
each day. To calculate successive OSCAR 7 orbits, make a list of 
the first orbit number and the next twelve orbits for that day. List the 
time of the first orbit. Each successive orbit is 115 minutes later 
(two hours less five minutes). The chart gives the longitude of the 
day's first ascending (northbound) equatorial crossing. Add 29° for 
each succeeding orbit. When OSCAR is ascending on the other side 
of the world from you, it will descend over you. To find the 

OSCAR 7 ORBITAL INFORMATION FOR DECEMBER  OSCAR 8 ORBITAL INFORMATION FOR DECEMBER 

ORBIT 

27653 
27666 
27676 
27691 
27783 
27716 
27729 
27741 
27754 
27766 
27779 
27791 
27884 
27816 
27829 
27841 
27854 
27866 
27879 
27891 
27984 
27916 
27929 
27941 
27954 
27967 
27979 
27992 
28004 
28117 
28829 

DATE  TIME 
(GMT) 

1  0018:49 
2  0113:04 
3  8812:22 
4  1186:36 
5  0885:54 
6  8118:09 
7  0154,23 
8  0853:41 
9  0147:56 
18  0047:14 
11  0141,28 
12  8848:46 
13  0135:18 
14  1834:18 
15  8128:33 
16  8827:51 
17  8122:05 
18  8821:23 
19  0115:37 
211  0814:55 
21  1189:10 
22  8008:28 
23  8182:42 
24  8002:01 
25  1856:14 
26  8158:29 
27  0849:47 
28  0144:01 
29  0043:19 
30  8137:33 
31  0036:51 

EQ. CROSSING 
(DEGREES WEST) 

79.8 
93.4 
78.3 
91.9 
76.7 
110.3 
103.9 
88.7 
182.3 
87.2 
108.8 
85.6 
99.2 
84.0 
97.6 
82.5 
96.1 
80.9 
94.5 
79.3 
92.9 
77.8 
91.4 
76.2 
89.8 
103.4 
88.2 
181.6 
86.7 
180.3 
85.1 

ORBIT 8  DATE  TIME 
(GMT) 

13969  1  8813:32 
13963  2  0018:18 
13997  3  1023:84 
14811  4  8827:50 
14825  5  0832:35 
14119  6  8037:21 
14053  7  1142:86 
14067  8  1846:52 
14881  9  0851:38 
14495  18  0056:23 
14119  11  0181:89 
14123  12  1105:54 
14137  13  0118:39 
14151  14  0115:25 
14165  15  0128:10 
14179  16  0124:55 
14193  17  8129:48 
14287  18  1134:26 
14221  19  8139:11 
14234  28  1808:44 
14248  21  0885:29 
14262  22  8010:14 
14276  23  0014:59 
14290  24  1819:44 
14304  25  8824:29 
14318  26  1129:14 
14332  27  8833:59 
14346  20  0830:44 
14360  29  0043:29 
14374  38  0848:13 
14388  31  8152:58 

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 ORP 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 JANUARY  OSCAR 8 ORBITAL INFORMATION FOR JANUARY 

EQ. CROSSING  ORBIT 8  DATE 
(DEGREES WEST) 

59.6  28842  1 
68.8  28854  2 
62.1  28067  3 
63.3  28879  4 
64.5  28892  5 
65.7  28184  6 
66.9  26117  7 
68.1  28129  B 
69.4  28142  9 
70.6  28154  II 
71.8  28167  11 
73.0  281110  12 
74.2  28192  13 
75.4  28205  14 
76.7  28217  15 
77.9  28231  16 
79.1  28242  17 
80.3  28255  18 
81.5  28267  19 
56.9  28288  28 
58.2  26292  21 
59.4  28385  22 
68.6  28317  23 
61.8  28330  24 
63.8  28342  25 
64.2  28355  26 
65.4  28367  27 
66.7  28388  28 
67.9  28392  29 
69.1  26405  30 
70.3  28418  31 

11% DISCOUNT 
Off List 

64K 1 DRIVE 43466.00 
No To es on Out of State; Shipments 

Im mediate Ship ment From Stock 

TRS-80® 

TINE 
IGMT) 
O131:85 
8838:23 
8124:38 
8823:56 
8118:18 
8017:28 
1111:42 
8011:88 
8115:14 
8804:32 
O858:46 
O153:81 
8152:16 
0146:33 
8045:51 
8148:05 
8839:23 
O133:37 
1832:55 
8127:09 
O126:27 
O120:41 
8819:59 
8114:13 
8813:31 
0187:45 
0007:01 
8181:17 
8808:35 
0054:49 
0149:04 

EQ. CROSSING 
(DEGREES WEST) 

98.7 
83.5 
97.1 
82.0 
95.6 
88.4 
94.0 
78.9 
92.4 
77.1 
90.9 
184.5 
89.3 
102.9 
87.7 
181.3 
86.2 
99.8 
84.6 
98.2 
63.0 
96.6 
61.5 
95.1 
79.9 
93.5 
76.4 
91.9 
76.8 
98.4 
184.8 

ORBIT II  DATE  TIME 
(GMT) 

14402  1  1057,43 
14416  2  1102:28 
14430  3  8187:12 
14444  4  8111:57 
14458  5  8116:41 
14472  6  0121:26 
14486  7  8126:18 
14588  8  0138:55 
14514  9  8135:39 
14528  10  0148:23 
14541  11  0801:56 
14555  12  0106:40 
14569  13  8011:25 
14583  14  1816:09 
14597  15  0828:53 
14611  16  0025:37 
14625  17  8030:21 
14639  18  0835:85 
14653  19  8839;49 
14667  20  0844:33 
14681  21  1849:17 
14695  22  8854:81 
14789  23  8858:45 
14723  24  0183:29 
14737  25  1108:13 
14751  26  4112:57 
14765  27  8117:40 
14779  28  0122:24 
14793  29  8127:18 
14817  30  0131:51 
14821  31  8136:35 

EQ. CROSSING 
(DEGREES WEST: 

71.5 
72.7 
73.9 
75.2 
76.4 
77.6 
78.8 
88.0 
81.2 
82.4 
57.8 
59.1 
68.3 
61.5 
62.7 
63.9 
65.1 
66.3 
67.5 
68.8 
78.0 
71.2 
72.4 
73.6 
74.8 
76.8 
77.2 
78.4 
79.7 
80.9 
82.1 

DISCOUNT  FREE 
COMPUTER 

CATALOG 
DEALER A301 UPON 

COMPUTER SPECIALISTS  REQUEST 

26.1051 4K level I   S424 00 

26 1145 RS232 Board   . 84 00 

26 1140  0 - K Interface   249 00 

26 1160 Mini Disk   419 00 

26 1171 Telephone Modern   169 00 

Fast 100 CPS Centronics 730 Printer   659 00 

Text Quality Centronics 737 NoAnter   819 CO 

CAT Mod on+   149 00 

1-800-841-0860 Toll Free Order Entry 
MICRO MANAGEMENT SYSTEMS, INC 

DO WNT O WN PLAZA SH OPPIN G CENTER 

115 C SEC OND AVE  S W 

CAIR O. GE ORGIA 31728 

G A  PH ONE N O (9(2) 377 7120 

313 

21% DISCOUNT 
Off List 

16K L II $670.00 
RS 90 Doy bouted Warranty 

Lorg•st Inventory in S E. U.S. A. 
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December 

11 

pedals 
CO5 1 GHz, pre. 

Special S59.95 

A 

• 

4  ' 4 C) 

TF 417 pre-amp net  Special 919.95 
RF 901 UHF transistors, 1 GHz  Special S 3.95 

\‘s....... L.1„... "HAL" HAROLD C NO WLAND 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO 
MAKE YOUR COUNTER COMPLETE HAL-600A TDIGIT COUNTER WITH FRE 
QUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS ONE FOR 
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTOMATIC ZERO 
SUPPRESSION TIME BASE IS 1 0 SEC OR 1 SEC GATE WITH OPTIONAL 10 
SEC GATE AVAILABLE ACCURACY ± 001 %. UTILIZES 10.MHz CRYSTAL 5 
PPM 
COMPLETE KIT   $129 
HAL-300A TDIGIT 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 
± 001 %, UTILIZES 10-MHz CRYSTAL 5 PPM 
COMPLETE KIT  $109 
HAL-SOA 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   St09 

PRE-SCALER KITS 

HAL 300 PRE   $14.95 
(Pre-drilled 010 board and all components) 

HAL 300 A'PRE   $24.95 

$29.95 

$39.95 

(Same as above with preamp) 
HAL 600 PRE   

(Pre drilled 010 board and all components) 

HAL 600 A/PRE   
(Same as above but with ()ream))) 

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 3% v 5% INCHES HAS 12 LINES OUT 
ONLY $39.95 

DELUXE 12-BUTTON 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 34 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 916' ii 1 3/4" This partial kit with PC board, crystal, chip and 
components 
PRICED AT  $14.95 

ACCUKITEM-I WAORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY 
TO THE WEIAVVF ACCUKEYER WHILE DESIGNED FOR DIRECT ATTACH 
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95 

ACCU K   THIS ACCUKEYER IS A REVISED VERSION OF THE VERY 
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR 
REIT, IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK 
$16.95 

ACCU K   MEMORY OPTION KIT—TOGETHER ONLY $32.00 

6-DIGIT CLOCK • 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC 610 PRE DRILLED PC BOARDS. 1 
CLOCK CHIP. 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9 
RESISTORS, 5 DIODES, 3 PUSH BUTTON SWITCHES. POWER 
TRANSFORMER AND INSTRUCTIONS 
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA 
PRICED AT      $12.95 

CLOCK CASE Available and will fit any one of the above clocks Regular 
Price  $6.50 But Only $4.50 when boost"( wit% dock 

11X-DIGIT ALARM CLOCK KIT for home, camper. RV, or tieldday use Operates 
on 12-volt AC or DC. and has its own 60.Hz time base on the board Complete 
with all electronic components and two.piece, pre.drilled PC boards Board 
size 4'• x 3" Complete with speaker and switches If operated on DC there is 
nothing more to buy • 
NU M 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 $2000 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN 
$20.00 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER 

_ co 

WSZXH 

= 
HAL-TRONIX 

P. 0. BOX 1101 
SOUTHGATE. MICH. 48195 
PHONE (313) 285-1782 

Shortwave Listener? 

SEND FOR FREE CATALOG! 

Scanner Buff? 

ilmerease Vour 

•Cistemkg Power! 

FEDERAL 
FREQUENCY 
DIRECTORY 

$14.95 
(Plus $2.00 

del.chg.) 

OVER 100,000 UNCLASSIFIED FREQUENCIES, 
AGENCIES, AND LOCATI ONS OF US FEDER AL 
GOVERN MENT CO M MUNICATIONS STATIONS, 
2-420 M Hz. MILITARY, JUSTICE, TREASURY, 
AIRCRAFT TO WERS, NASA, DOZENS MORE , 

SOUNDS OF 
SHORTWAVE 

$5.95 
(Plus .50 

del.chg.) 

A 60- MINUTE CASSETTE IDENTIFIES 
THOSE STRANGE SOUNDS: TELE METRY, MULTI-

PLEX JA M MI NG, SPY TRANS MISSI ONS, SWEEPERS, 
TELETYPE, M ANY M ORE. EXPLAINS IN EASY-

TO-LISTEN TER MS: HO W TO BUY A RECEIVER, 
PLANNING THE PROPER ANTENNA, COPING WITH 
INTERFERENCE, W HEN AND HO W TO LISTEN, 
CHOOSING ACCESSORIES. 

SCANNER BEAM 
$39.95 

(Plus $2.00 
del.chg.) 

FINALLY, A DIRECTI ONAL ANTENNA M ADE 
ESPECIALLY FOR SCANNERS. PICK UP THOSE 
WEAK DISTANT STATI ONS WITH EASE. 
OPTI MIZED FOR 108 - 174 AND 406 - 512 M Hz 
AIRCRAFT, LAND M OBILE, AND A MATEUR SERVICES. 
ALSO RECEIVES 30 - 50 M Hz (non-directional). 
M ATCHING TRANSFOR MER AND M OUNTI NG 
HAR DWARE INCLUDED. 

SEA F,','HIA:(7 FOR THt  ,01, ,ip ,.' or  70̂ jo,qpio: 

PG—II:7T ENTERPRISES 
R O UTE I BOX 156 K  BR ASST O WN. NC 28902 

• DE ALER IN QUI RY IN VI TE D •  352 
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7-Line Family 

A pacesetter since 1 
with 48 MHz i-f "Up Conversion". 

with 9 M  ing, a 
Drake brings you tomorrow's state of the art t 

Model 1528 

Drake L7 
Continuous Duty 
160-15* Meters 

2kW Linear 
Amplifier 

Temperature-controlled design for 
"key-down" operation over a wide frequency range. 

2 kW PEP, 1 kW cw, RTTY, SSTV operation —all modes full 
rated input, continuous duty cycle. 

160-15' meter amateur band coverage, plus expanded ranges 
for any future hf band expansions or additions within FCC 
rules. These ranges also include increased coverage for 
MARS, embassy, government, or other such services. 

The Drake L7 utilizes a pair of Eimac 3-500 Z triodes for 
rugged use, and lower replacement cost compared to 
equivalent ceramic types. 

Accurate built-in rf wattmeter, with forward/reverse readings, 
is switch selected. Calibrated 300/3000 watt scales. 

Temperature controlled two speed fan is a high volume low 
noise type and offers optimum cooling. 

Adjustable exciter agc feedback circuitry permits drive power 
to be automatically controlled at proper levels to prevent peak 
clipping and cw overdrive. Front panel control. 

By-pass switching is included for straight through, low power 
operation without having to turn off amplifier. 

Bandpass tuned input circuitry for low distortion and 50 ohm 
input impedance. 

Amplifier is comprised of two units—rf deck for desk top and 
separate power supply. 

Operates from 120/240 V-ac, 50/60 Hz primary line voltage. 

DRAKE L7 SPECIFICATIONS 

• Frequency Coverage: Ham bands 160 through 15 meters'. Non-
amateur frequencies between 6.5 and 21.5 MHz may be covered with 
some modification of the input circuit. • Plate Power Input: 2000 watts 
PEP on ssb and a-rn. 1000 watts dc on cw, RTTY, and SSTV. • Drive 
Power Requirements: 100 watts PEP on ssb and 75 watts on cw, a-m, 
RTTY. and SSTV. • Input Impedance: 50 ohms. (Bandpass tuned input) 
• Output Impedance: Adjustable pi-network matches 50 ohm line with 
SWR not to exceed 2:1. • intermodulation Distortion Products: In 
excess of - 33 dB. • Wattmeter Accuracy: 300 watts forward and 
reflected, +15% of reading + 3 watts) 3000 watts forward, .± (5% of 
reading + 30 watts). • Power Requirements: 240 volts 50-60 hertz 15 
amperes. or 120 volts 50-60 hertz 30 amperes. • Tube Complement: Two 
of 3-5002 or 8802/3-5007 or 3-400Z. • Dimensions: Amplifier 13.69 W x 
6.75"H x 14.25"D (34.8 x 17.1 x 36.2 cm). Power Supply 6.75 W x 7.88"H 
x 11"D (17 x 20 x 28 cm). • Weight: Amplifier 27 lbs (12.25 kg). Power 
Supply 42.5 lbs (19.3 kg). 

'Export model includes coverage of the 10-meter Ham Band. 

Model 
1539 

Drake 
Matching Networks 
MN7 and MN2700 

Models 1538 and 1539 

• Frequency Coverage: 1.8 - 30 MHz 

• Antenna Choice: Matches antennas fed with coax, balanced 
line (use optional B-1000 Balun), or random wire. 

• Antenna/ By-Pass Switching: Allows matching unit by-pass 
regardless of antenna in use, and selects various antennas. 

• Extra Harmonic Reduction: Employs "pi-network" low pass 
filter type circuitry for maximum harmonic rejection. 

• Built-in Metering: Accurate Rf Wattmeter and VSWR 
Reading, pushbutton controlled from front panel. 

• Input Impedance: 50 ohms resistive. 

• Power Capability: MN7-250 watts average continuous duty 
(0-300 W scale). MN2700-1000 watts average continuous 
duty (2000 watts PEP). (0-200 or 0-2000 W scale). 

• Dimensions: MN7-13.1"W x 4.53"H x 8.5"D excluding 
knobs and connectors (33.26 x 11.5 x 21.6 cm). MN2700-
13.1"W x4.53"H x 13"D excluding knobs and connectors 
(33.26 x 11.5 x 33 cm). 

• Weight: MN7-10 lbs (4.5 kg). MN2700-11 lbs (5 kg). 

Drake MN7 and MN2700 Specifications 

• Frequency Coverage: 1.8 to 30 MHz. Band Switch marked for 160. 80. 
40, 20. 15, and 10 meter amateur bands: however, frequency coverage 
between amateur bands is possible by using the nearest band positions 
with a small reduction in matching capability. • Input Impedance: 50 
ohms (resistive). • Load Impedance: 50 ohm coaxial with VSWR of 5:1 
or less at any phase angle (3:1 on 10 meters). 75 ohm coaxial at a lower 
VSWR can be used. • Balanced Feedlines: With the Drake B-1000 
accessory balun, which mounts on rear panel, tunes feed point 
impedances of 40 to 1000 ohms, or 5:1 VSWR referenced to 200 ohms 
(3:1 on 10 meters). • Long-Wire Antennas: Feed point impedances up 
to 5:1 VSWR referenced to 50 ohms. Also, 5:1 referenced to 200 ohms 
with the Drake B-1000 accessory balun (3:1 on 10 meters). • Meter. 
Reads VSWR or forward power. • Wattmeter Accuracy: ± 5% of 
reading + 1% of full scale. • Insertion Loss: 0.5 dB or less on each 
band after tuning. • Front Panel Controls: Provide for the adjustment 
of resistive and reactive tuning, antenna switching, band switching, 
VSWR calibration, and selection of watts or VSWR calibration, and 
selection of watts or VSWR functions of the meter. • Rear Panel 
Connectors: The rear panel has four type SO-239 connectors lone for 
input and 3 for outputs), three screw terminal connections (for long-wire 
and open-wire feeder systems), and a ground post. 

Specifications, availability and prices subject to change without notice or obligation 
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<20 DRAKE 

A Model 7077 Dynamic 
Desk Microphone 

7-Line Family 

• 

• Audio and level characteristics custom 
designed to match the transmit audio 
requirements of the Drake TR7. • Features both 
VOX and PTT operation without modification 
• High Impedance • Includes coil cord and 
plug wired for direct connection to the Drake 
TF17. • Style and color provide a beautiful 
match to the Drake 7-line • Size 4.3 W x 5.8 D 
x 9.3 H (10.9 x 14.7 x 23.6 cm). Weight 1 lb 7 oz 

(650 g). 

Model 1553 

•  SP75 Speech Processor 
Provides an increase in average power/ 
readability of a single sideband voice signal 
during weak signal, high interference conditions. 
The SP75 is connected between the microphone 
and microphone input of the ssb transmitter, 
requiring no modification of existing transmitter 
or transceiver. A front panel switch allows the 
processor to be switched in or bypassed. Two 
additional inputs, such as a tape player or 
phone patch, may be front panel selected. 

Rf envelope clipping adjustable between zero 
and twenty decibels. LED indicates proper audio 
input level. 

Muting circuitry reduces gain during speech 
pauses, allowing VOX operation with the 
processor on. 

SPECIFICATIONS • Processing Type: 
Preclipping audio compression followed by rf 
envelope clipping at the processor intermediate 
frequency. • Rf Clipping Range: Adjustable 0 to 
20 dB from front panel control. • Input Level 
(Microphone Input): 3.5 mV minimum for full 
processing. Gain adjustable to accommodate up 
to 300 mV maximum. • Input Level (Tape and 
Patch Inputs): 15 mV minimum for full 
processing. 30 mV maximum. • Input 
Impedance (Microphone): 1 megohm. • Input 
Impedance (Tape and Patch): 50 kilohm 
• Output Level yr/Processing: 0-50 mV 
adjustable into 50 kilohm load • Output 
Impedance: 50 kilohm. • Muting (Microphone 
Input Only): 10 to 20 dB attenuation during 
speech pauses. • Frequency Response: 400-
6000 Hzar. 6 dB. • Distortion: Less than 5% 

1kHz. 20 dB clipping. • Power 11-16 
V-dcar 95 mA. • Size: 7"L x 61/4 "W x 21/4 "H 
(17.3 x 15.9 x 5.4 cm). • Weight: 1.4 lbs. (.63 kg). 

Model 1520 

• P75 Phone Patch 
Hybrid Phone Patch for use with 7-line or other 
receiver/transmitter combination. • In/out 
Switching • Adjustable TX and RX level 

controls. 

Model 1535 

•  CS7 Coax Switch 

ACCESSORIES 

• Switches up to five coax-fed antennas via one 
main feed line. • Allows selection of up to five 
radios at other end of main feed line. 
• Minimizes amount of coax needed for multi-
antenna installation. • Grounds unused inputs 
(both local and remote). 

DRAKE CS7 SPECIFICATIONS • Maximum 
Input Power: 2000 watts PEP • Frequency 
Range: Up to 30 MHz, insertion of Switch 
changes VSWR no more than 1.05:1. From 30 
MHz to 150 MHz, insertion changes VSWR no 
more than 1.5:1 (both switches). • Operating 
Temperature Range: - 40°F. to 150*F. • Supply 
Voltage: 120 Vac or 240 V-ac selectable, 50/60 
Hz, 50 watts. • Dimensions & Weight: Console 
-5.25 H x 6.81 W. 7.06'. cabinet depth (13.3 x 
17.3 x 17.9 cm); 4.33 lbs (1.96 kg): Remote 
Antenna Switch-7.13"H x 5.88"W x 4.39"D 
(18.1 x 15.0 x 11.1 cm). 8.19" (20.8 cm) center to 
center mounting; 5 lbs (2.27 kg). 

Model 1531 

•  MS7 Matching Speaker 
• Size: 7.5 D x 6.9 W x 4.6 H excluding feet (19 
x 17.5 x 11.6 cm). • Weight: 2.5 lbs (1.13 kg). 

"Dry" Dummy Loads 
-no oil required 

Model 1551 Drake DL-1000 
• 1000 watts for 30 seconds, with derating curve 
to 5 minutes. Accepts Drake FA7 cooling fan for 
extended high power operation. • VSWR of 1.5:1 
max. 0-30 MHz • SO-239 coax connector 
• Rubber feet for desk or bench use • Size 14" 
x 36" /35.6 x 9.1 cm) Weight: 2 lbs (910 g) 

Model 1550 Drake DL-300 
• 300 watts for 30 seconds, with derating 
curve to 5 minutes. • Built-in PL-259 coax 
connector for direct connection to rear of 
transceiver or transmitter-no jumper coax 
necessary. • VSWR of 1.1:1 max. 0-30 MHz 1 5 
max 30-160 MHz • Ideal as bench test device 
for amateur or commercial hf and vhf gear. 
• Small size fits conveniently in any field 
service tool box. 6.7" x 2.08" (17.0 x 5.3 cm). 
Weight: 11 oz (310 g). 

Specifications, availability and prices subject to change without notice or obligation. 
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WH7 
Directional 
Rf Wattmeter 

Model 1514 

• Directional, in-line wattmeter. • Removable 
coupler provides remote metering. • Three 
calibrated scales (0-20, 0-200, and 0-2000 watts. 
• Fourth scale provides direct reading VSWR. 

SPECIFICATIONS: • Frequency Coverage: 
1.8-30 MHz. • Line Impedance: 50 ohm 
resistive. • Power Capability: 2000 W 
continuous. • Jacks, Removable Coupler Two 
SO-239 input and output connectors. • Semi-
conductors: Two power meter rectifiers. 
• Accuracy: t (5% of reading + 1% of full 
scale) • VSWR Insertion: Insertion of 
wattmeter in line changes VSWR no more than 
1.05.1 • Shipping Weight: 3 lbs (1.4 kg). 
• Dimensions: 5.3"H x 6.9 W x 7.5"D (13.5 
x 17.5 x 19 cm). 

Model 1230 

LA7 Line Amplifier 
Line output, 1 mW nominal into 600 ohm 
balanced, adjustable by internal pre-set level 
control 

TV Interference Filters 
High Pass Filters for TV Sets 
More than 40 dB attenuation at 52 MHz and 
lower. Protect the TV set from amateur 
transmitters 6-160 meters 

Model No 1603 

Drake TV-300-HP 

For 300 ohm twin lead New 
terminals for easy installation 

Model No 1610 
Drake TV-75-HP 

For 75 ohm TV coaxial cable. 
TV type "F connectors 
installed 

f 

Low Pass Filters 

for Transmitters 
Four pi sections for sharp cut off above the hf 
amateur bands and to attenuate transmitter 
harmonics falling in any TV channel and fm band. 
52 ohm. SO-239 connectors built in. 

Model No. 1608 Drake TV-3300-LP 

1000 watts max. below 30 MHz. Attenuation 
better than 80 dB above 41 MHz. Helps TV i-f 
interference, as well as harmonic interference. 

Model No. 1605 Drake TV-42-LP 

A four section filter designed with 43.2 MHz cut-
off and extremely high attenuation in all TV 

re  channels for transmitters operating at 30 MHz 

and lower. Rated 100 watts input. 
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( NEW PRODUCTS ) 
AEA'S MODEL CK-1 

ELECTRONIC KEYER 

The new AEA Model CK-1 iam-

bic electronic keyer incor-
porates virtually all of the fea-

tures of the renowned AEA 

MorseMatic, with the exception 

of the trainer and beacon 

modes. The CK-1 keyer also has 
two preset speeds for fast recall 

and a stepped variable speed 
control for fast contest opera-

tion. The speed range is 1- to 

99-wpm in one-wpm increments. 

The unit operates from 12 volts 

dc (plus or minus 3 volts dc) for 

maximum DXpedition flexibility. 

An optional ac adapter is avail-

able from AEA. 

The keyer offers the contest 
operator a competitive edge 
with a flexible automatic serial 

number generator. The memory 

has a storage capability of ap-
proximately 500 Morse charac-
ters. AEA's exclusive soft parti-

tionin em of the memory means 
that all of the memory can be al-

lotted to one message or divided 
up into as many as ten separate 
messages of varying length as 
long as the total is no more than 

the 500 characters. If you make 

a mistake loading the message, 
it can be easily corrected by us-

ing exclusive AEA editing. The 
edit mode can save the CW op-

erator time and frustration, es-
pecially in loading a long mes-
sage. The CK-1 memory can be 

lokfed in the automatic word/ 

character space load for easy 

flawless memory loading or in 
the real-time load mode. In ei-

ther case, memory load does not 

initiate until the first character 

is sent so that there is no unde-

sirable delay in playback. The 

memory playback can be halted 
in the middle of a message for 

manual keying by tapping the 
paddle and resumed where in-

terrupted, or from the beginning. 
When loading memory, a signifi-

cant drop in sidetone frequency 
signals a "memory full" condi-
tion. 

The CK-1 keyer features a 

serial number generator that 
was designed after analyzing 

suggestions from many suc-
cessful contest winners. The 

serial number automatically 

increments each time a mes-

AEA's CK-1 electronic keyer. 

Jameco's desk-top enclosures 

sage preprogrammed with a 

serial number is sent. The serial 

number can even be repeated 
several times (in another mes-

sage) if the exchange was not 
made, the first time. The serial 

number is not restricted to the 
same position in a message. It 

can be placed anywhere within a 
message and as many times as 

desired, and it does not incre-

ment until a message is repeat-
ed. Any new serial number may 

be selected in less than three 

seconds. The serial number can 

be loaded with as little as one 

character space between it and 
the preceding character. 

Like all other keyers in the 
AEA computerized electronic 

keyer line, the CK-1 features in-
dependent dot and dash ratio 

adjustment (full weighting). 

Also, dot and dash memories 

can be independently turned on 
or off. For the operator who en-

joys operating with a bug, the 
CK-1 features semi-automatic 

operation. In the semi-auto bug 

mode, an operator can even load 

the message memories. The 

CK-1 will key any modern trans-
ceiver and features a single out-
put jack (RCA phono type) for 

keying either plus or minus key-
jack voltages to ground. The 

CK-1 also features an automatic 
tune mode which can be halted 
by tapping any keypad button, 

or the paddle. 

The CK-1 is packaged in a 

high-impact plastic case, ideal 
for placing next to the keyer 

paddle without wasting valu-

able operating desk space. AEA 
engineering has provided max-

imum rf protection to avoid 
frustrating false keying. All ICs 

are socketed and, like all AEA 

products, each unit is fully test-
ed and burned in at 50  C to 

"shake out" component fail-
ures. Mating power and paddle 

connectors are provided. 

The CK-1 is easy to learn and 
easy to use, providing the opera-
tor the maximum amount of en-
joyment with CW. 

For further information, con-
tact Advanced Electronic Appli-
cations, Inc., PO Box 2160, Bldg. 

O&P, 2006-196th SW, Lynnwood 
WA 98036,- (206)- 775- 73 73/524-

7374. 

NEW DESK-TOP ELECTRONIC 

ENCLOSURES 

Jameco Electronics has an-

nounced a new Designer Series 

of desk-top enclosures to ac-

commodate electronic equip-

ment. These stylish enclosures 

are designed to blend and com-
plement today's modern com-

puter equipment and can be 
used in both industry and home. 

The unique four-piece con-

struction of the series enables 
easy access for servicing while 

providing strong protection. The 

end pieces are precision-mold-

ed high-strength epoxy with an 

internal slot (all around) to ac-

cept both top and bottom 
panels. The aluminum panels 

(.080" thick) are fastened to V."-
thick mounting tabs inside the 

end pieces to provide maximum 
rigidity. For service, the rear/bot-

tom panel slides backward on 
slotted guide tracks. 

The aluminum panels are 

coated with an alodine type 
1200 finish for best paint adhe-

sion. The molded end pieces are 
mocha brown, matte finish, but 
can be painted to match any col-
or scheme. 

The Designer Series enclo-

sures are available in three 

Continued on page 186 
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Yesterday you could admire all-band 
digital tuning in a short wave receiver: 

Today you can afford it. 
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Ti.ne ii tt-e Fanasonic Conmand Series-

top-of-the-li  RF-4900. Everything yo J want in 
short wave at a su -orisingy affordaole price. 
Like fluoresoent a 1.-band readout with a five-digit 
frequency d splay. t's so 
accu -ate (wihin 1 kHz, to 
be exact:, you car tune in 
a station even befcre it's 
brcacicastir g. And with the 
R-4900'3 eight st- 3rt wave 
bands, iou :an cl- Dose any 
brcadcast between 1.6 and 
31 Miz. That's all F. hort wave 
bands. That s Panasonic. 
And what you see on th 3 

outside i.s just a sr all part of what Panasonic gives 
you ir s ce. -here's a double superheterodyne 
system for sharp reception stabili4 arid selectivity 
as well as image r Ejection. An inpu:-..uned RF 
amplifier with a 3-panged variable tun ng capacitor 
for ei•celer t sensitivity ar d freque icy linearity. 
Ladder-type ceramic filters to reduce -Sequency 
interference. And even an antenna trimmer that 
charges the front-end capacitance for reception 
of weak oroadcast signals. 
To -telp you cor  all that sophisticated 

circu try. Panasor c's RF-4900 gives y DU all these 
soph sticated cor -sots. Lice an all-gear-drive 
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tuning control to prevent "backlash!' Separate 
wice.' -tarrow bandwidth selectors for crisp reoeption 
even ii crowded condlions. Adjustable calibiat on 
for easy tuning to exact frequencies. A BFO pitch 

control. RE-gain control fo • 
improved reception in stro -ig 
signal areas. An ANL switcti. 
Even separate bass and treble 
controls. 
And if all that short wave isn't 

enough. There'3 more. Like SSB 
(single sideband) amateur radio. 
All 40 CB channels. Ship to shore. 
Even Morse communicaticns. 
AC/DC operation. And with 

Panascnic's 4" full-range speaker; the big souni of 
AM and FM will really sound big.ThE re's also the 
Panasonic RF-2900. It has most of if e features of 
the RF-4900, but it costs a lot less. 
The Command Series from Panasonic. If you had 

short wave receivers as good. You wouldn't s:ill be 
reading. You'd be listening. 
'Short eilve reception will vary with antenna, weather conditions. 
opera 's ceog-aphic location and other fact )rs Piri outside 
alten-ii.. nay be required for maximum short wave Re ception. 

Panasonic. 
just slightly ahead of our time. 



exciting new ideas from the 

world's leading manufacturer of 
amateur radio accessories 

NEW MFJ/BENCHER 
Keyer-Paddle Co mbo — 

"The Pacesetter" 

r,! MFJ-422 
Combo 

SQQ95 
•••.#(444) 

Ig ad oh, MFJ-422X Keyer only 

( +so) $69 95 

The best of all CW worlds — a deluxe 
MFJ keyer in a compact configuration 
that fits right on the BENCHER iambic 
paddle! And you can buy the combination or 
just the keyer to fit on your BENCHER. 
New MFJ keyer — small in size, big in. 
features. Curtis 8044 IC, adjustable weight 
and tone, front panel volume and speed 
controls (8-50 wpm), built-in dot-dash 
memories, speaker, sidetone, and push-
button selection of semi-automatic/tune or 
automatic modes. 
Ultra-reliable solid-state keying: grid-
block cathode and solid-state transmitters 
( -300 V, 10 mA max; +300 V, 100 mA 
max). Fully shielded. Uses 9 V battery or 
optional AC adapter ($7.95 +$2) 
Beautiful functional engineering. The 
keyer mounts on the paddle base to form a 
small (44,Wx2%H x 51/2"L) attractive com-
bination that's a pleasure to look at and use. 
The BENCHER paddle is a best seller. 
Fully adjustable; gold-plated silver contacts; 
lucite paddles; chrome plated brass; heavy 
steel base with non-skid feet. 

NEW MFJ 4 & 8-Band Mobile Short wave Converters 

95 
MFJ-304 $ 5 9 (+84) 

Another MFJ "first," these low cost 
mobile SWL converters provide new excite-
ment and variety for your driving/listening 
pleasure. 
Two models to choose from. The 4-band 
"World Explorer 1" (MF1-304) offers com-
plete 19. 25, 31 and 49 meter coverage (the 
most popular HF bands due to their distance 
capabilities at various times of the day and 
year). Hear countries from Europe, Africa, 
Middle East, Asia, the Islands, North and 
South America. The 8-band "World 
Explorer 11" (MFJ-308 adds 13, 16, 41, and 
60 meter bands) for even greater listening 
variety. 
Compact and sensitive. The 4-band model 

$70 9 5  
MFJ-308  (+54) 

measures just 51/4W x 11/4H x 4"D to fit 
anywhere in your vehicle (the 8-band version 
is just 1" wider and 1" deeper). Two dual-gate 
MOSFETS give these converters excellent 
sensitivity and selectivity when combined 
with your automotive receiver. 
Easy to use, easy to install. Push a converter 
button to choose the band, tune in stations 
with your regular car radio. To install, just 
plug the car antenna into the converter and 
insert the converter cable into your car radio 
antenna jack; connect the power lead to 12 
VDC. 
Listen to the world on the road. Get the 
new MFJ mobile SWL converters — "World 
Explorers 1 & II." 

NEW MFJ Active C W/SSB/Notch Filters 

.10 .1.1.111 

, • -4*. 

• -  •"̂-

MFJ-722 

$69 n4) 

MFJ-723 

$ 95 49(+$4) 
Two new super-selective filters. The new 
MFJ-722 "Optimizer" offers razor sharp, 
no-ring CW filtering with switch-selectable 
bandwidths (80, 110, 150, 180 Hz centered 
on 750 Hz), steep-skirted SSB filtering, and a 
300-3000 Hz tunable 70 dB notch filter. 
The 8-pole (4-stage) active IC filter gives 
CW performance no tunable filter can match. 
(80 Hz bandwidth gives -60 dB response 
one octave from center and up to 15 dB noise 
reduction). The 8-pole SSB audio bandwidth 

is optimized for reduced sideband splatter and 
less QRM (375 Hz highpass cutoff plus 
selectable lowpass cutoffs at 2.5, 2.0, and 
1.5 kHz, 36 dB/octave rolloff). Size: 5x2x6". 
New model MFJ-723 is similar to the 722 
but is for CW only, has a 60 dB notch tunable 
from 300-1200 Hz, and measures 2x4x6". 
Other models: MFJ-721. $59.95, like 722 
but less notch; MFJ-720, $39.95, like 723 
but less notch. 
Versatile, all models plug into the phone 
jack, provide 2 watts for speaker or can be 
used with headphones. All require 9-18 
VDC, 300 mA max (or 110 VAC with 
optional AC adapter at $7.95 +$2). 
Enjoy pleasant listening and improved 
readability with one of these new MFJ 
filters. 

NEW MFJ "Dry" 300W &1 KW Dummy Loads 

connectors; both rated to full load for 30 
seconds; de-rating curves to 5 minutes 
included. Just right for tests and fast tune up. 
Low VSVVR. 300W: 1.1:1 max to 30 MHz, 
1 51 max. 30-160 MHz. 1 kW: 1.5: I max to 

Air Cooled, non-inductive 50-ohm resistors 30 MHz. MFJ-260 (300W) is just 
in perforated metal housings with SO-239 21/2 x2 1/2x7"; MFJ-262 (1kW) is 3x3x13". 

MFJ-282  MFJ-280 

$499 4) $26t) 

MFJ-1040 

$9995 

NEW MFJ Shortwave Accessories 

MFJ-1040 Receiver Preselector 
Boosts weak signals, rejects out of band 
signals, reduces images. Covers 1.8-54 MHz 
with up to 20 dB gain from low noise 
MOSFET circuitry. Works with 2 antennas 
and 2 receivers (even XCVRS to 350W 
input). 
BuRt-in 20 dB aftenuator prevents receiver 
overload. Also includes auto-bypass, delay 
control. PT!' jack. Operates on 9 V battery, 
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9-18 VDC, or 110 VAC with optional AC 
adapter, $7.95 +$2. 
Model MFJ-1045, $69.95, is the same less 
attenuator, bypass, delay, PIT, 1 antenna & 
1 receiver. 

MFJ-1020 Indoor Active Antenna 
"World grabber," rivaling or exceeding 
reception of outside long wires. 
Unique tuned circuitry with amplification 
minimizes intermod distortion, improves 
selectivity, reduces noise outside the tuned 
band, even functions as apreselector with an 
external antenna. Covers 0.3-30 MHz in 5 
bands. Telescoping ant.; tune, band, gain, 
on-off-bypass; Uses 9 V battery, 9-18 VDC, 
or 110 VAC. with optional AC adapter at 
$7.95 +$2. 5x2x6". 

lo.47 

TO ORDER PRODUCTS, CALL TOLL FREE 

masie,  800-647-1800 

For tech. info., order or repair status, or calls 
outside continental U.S. and inside Miss., 
call 601-323-5869. 
• All A1FJ products unconditionally guaranteed 
for one year (except as noted) 
• Products ordered from NIFJ are returnable 
within 30 days for full refund (less shipping) 
• Add shipping & handling charges in amounts 
shown in parentheses 

Write for FREE catalog, over 60 products 

MFJ ENTERPRISES 
INCORPORATED 

Box 494; Mississippi State, MS 39762 



300 W Versa Tuners—Versatile Bargains 

$89 MFJ-941C 
95 
• $4, 

MFJ 941C Versa Tuner II 
SWR + dual range wattmeter, 300 & 30 
watts full scale, forward & reflected power. 
Sensitive meter measures SWR down to 5 W 
output. 

6-position antenna switch selects 2 coax 
lines, direct or through tuner, random/ 
balanced line, or bypass for dummy load. 

12-position airwound inductor, built-in 
balun. 

Matches everything from 160-10M, di-
poles, vees, randoms, verticals, mobile 
whips, beams. 

Easy to use anywhere. Coax conn., binding 
posts, size 8x2x6" in eggshell white, 
walnut-grained sides. Mobile bracket, $3. 

r 9 111. 

01141•1•••••• 

MFJ-9498 
MFJ 949B Versa Tuner II 
Matches everything from 1.8-30MHz, 
coax. randoms, bala ced lines, up to 300 W 
output, solid-state or tubes. 
Tunes out SWR on dipoles, vees, long 
wires, verticals, whips, beams, quads. 
Built-in 4:1 balun; 200w, 50-ohm dummy 
load; SWR meter and 2-range wattmeter 
(300w & 30w). 
6-position antenna switch, 12-position 
air-wound inductor; coax connectors, bind-
ing posts, black and beige case 10x3x7". 
4 Other 300W Models: MFJ-940, $79-95, 
(+$4), like 941C less balun. MFJ-945, 
$79.95, (+$4) like 941C less ant. switch. 
MFJ-944, $79.95, (+$4) like 945, less 
SWR/Wattmeter MFJ-943, $69.95, (+$4) 
like 944, less ant. switch. 

200 W Economy Tuners do the job for less 

MFJ-900 

$44(+$4) 

MFJ-900 — improved but still low cost 
Matches coax, random wires 1.8-30MHz. 
Handles up to 200 watts output; efficient 
airwound inductor gives more watts out. 

Works with any transceiver, solid-state or 
tube type. 
Increases antenna bandwidth to operate 
all bands. SO-239 + binding post; 5x2x6". 
2 OTHER 200W MODELS: 
MFJ-901, $54.95, (+$4) like 900 but 
includes 4:1 balun for use with balanced 
lines. 
MFJ-16010, $34.95, (+$4) for random 
wires only. Great for apartment, motel, 
camping. operation. Tunes I .g-30 MHz 

1.5 KW Versa Tuners III — low cost power handlers 

MFJ 962 VERSA Tuner Ill 
Run up to 1.5 KW PEP, match any feed 
line from 1.8-30 MHz. 
Built-in SWR/Wattmeter has 2000 and 
200 watt ranges, forward and reflected. 
6-position antenna switch handles 2 coax 
lines, direct or through tuner, plus wire and 
balanced lines. 
Built-in 4:1 ferrite balun; 250 pf 6 kV 
capacitors; 12 pos. inductor; ceramic 
switches; black cabinet and panel. 

MFJ-N22  1 I ,u 110 (*s95  icn 

ANOTHER 1.5 KW MODEL 
MFJ 961, $179.95, (+$10) similar but less 
the SWR/Wattmeter. 

3 KW Deluxe Antenna Tuners — PAFJ's best 

MFJ-984 $200 (,s95 ico  

MFJ 984 Versa Tuner IV 
Up to 3 kW PEP and it matches any 
feed/me, 1.8-30 MHz, coax, balanced or 
random. 
Exclusive 10 amp RF ammeter assures 
maximum power at minimum SWR. 
Separate SWR/Wattmeter, forward and 
reflected, with 2000 and 200 watt ranges. 
18-position dual inductor, ceramic switch. 
7-position antenna switch handles 3 coax 

lines through tuner and I coax through or 
direct to antenna, random wire, balanced 
line, and dummy load. 
Built-in 200 watt, 50 ohm dummy load. 
Built-in 4:1 ferrite balun; 250 pf 6 kV 
capacitors; 5x14x14" black & aluminum. 
Compare this MFJ deluxe 3 kW tuner 
with any! You'll agree MFJ gives you 
more. 
3 MORE 3 KW MODELS 
MFJ 981, $199.95, (+$10) similar to 984 
but less the 7-position antenna switch and 10 
amp. RF ammeter. MFJ 982, $199.95, 
(+$10) similar to 984 but less 10 amp. RF 
ammeter and dual range SWR/Wattmeter. 
MFJ-980, $169.95, (+$10) similar to 984 
but less antenna switch, RF ammeter and 
SWR/Wattmeter. 

World leader In 
Antenna Tuners 
15 models 

to choose from 
Other MFJ Shack Favorites 

MFJ-102 

$32 95 

NEW 12/24 Hour Digital Clock/1D Timer 
Switch from 12 hr. to GMT, to "seconds" 
readout, ID timer or elapsed timer. WWV 
sync, solid-state. blue 0.6" digits, reg. alarm 
+indicators. 110 VAC, 60 Hz, 6x2x3". 

MFJ-484 

$13 995 $4) 

MFJ Grandmaster Memory Keyer has up 
to twelve 25 ch. messages plus 100, 75, 50 or 
25 ch. messages (4096 bits) that repeat 
continuously or in adjustable pauses (to 2 
min.); full controls; 8-50wpm; solid state 
keying; 12-15 VDC or 110VAC with adapter 
($7.95 +$2). 

Rt--  t ja).  #1,-6 $891%   MFJ-752B 

MFJ Dual Tunable SSB/CW Filter; prim-
ary filter has peak, notch, lowpass and 
highpass; aux. filter notches to 70 dB or 
peaks to 40 Hz; both tune 300-3000 Hz with 
bandwidth from 40 Hz to flat; constant 
output; noise limiter, 2 inputs; 9-18 VDC 300 
mA; or 110 VAC with adapter ($7.95 +$2) 
10x2x6". 

TO ORDER PR ODUCTS, CALL TOLI, FREE 

800-647-1800 

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

Write for FREE catalog, (is er 60 products 

MFJ ENTERPRISES 
INCORPORATED 

Box 49-l: Nlississippi State. NIS 39762 
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Who Really Invented Radio? 
the twisted tale of Nathan B. Stubblefield 

Larry Kahaner WB2NEL 

73 Associate Editor !decided to buy the $3-a-day collision insurance 
for my Avis rent-a-car. It 
might be that kind of as-
signment. 
When they send you to 

unravel the twisted tale of 
Nathan B. Stubblefield— 
who Murray, Kentucky, res-
idents insist invented radio 
while Marconi was just a 
lad—you're bound to run 

into trouble. 
As I neared town, I first 

heard it on the AM radio. 
The country-western sta-
tion played, appropriately 
enough, "Stand By Your 

Photo A. Family and friends gathered (date unknown)at the home of Nathan B. Stubblefield on North 16th Street, Murray, 
Kentucky. From left, Sam Stubblefield, the black man, and then, identified by numbers, (1) Mr. John P. McElrath; (2) Mrs. 
John P. McElrath; (3)0. T. Hale; (4) John H. Keys; (5) Mrs. John H. Keys; (6) James M. Co/e; (7) Solon Higgins; (8) Mrs. Solon 
Higgins; (9) 0. J. Jennings; (10) Mrs. Ella Hale Woodruff; and then, (1) Pattie Stubblefield; (2) Helen Gould Stubblefield; (3) 
Oliver Stubblefield; (4) Victoria Stubblefield; (5) Mrs. Hattie Keys Beale; (6) Bernard Stubblefield; (7) Isaac W. Keys; (8) 
James H. Coleman; (9) Abe Thompson; (10) Ben B. Keys; (11) George Gatlin; (12) Tip Wilcox; (13) Nathan B. Stubblefield, 
and (14) Mrs. Nathan B. Stubblefield. (Photo courtesy of Murray State University.) 
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Photo B. William Call Kl4W, vice president and trustee of 
the Murray State University Amateur Radio Club, pointing 
out his solar panel employed for Field-Day operation this 
year. "It may have been magnetic induction. But you won't 
find that opinion around here much because it offends peo-
ple. They want to believe he invented radio." 

Man," and its call letters 
were WNBS: Nathan B. 
Stubblefield. These folks 
were serious. 

When I arrived in Murray 
and called the motel, I saw 
it in the phone book. Right 
there on page III was a pho-
to of Nathan B. standing in 
the woods, head cocked to 
one side, holding the 
wireless device to his ear. 
The text called him the in-
ventor of the radio. 

Add to that the granite 
monument in front of his 
homesite and the state 
highway market pinpoint-
ing his birthplace, and there 
was little doubt left. 

Murrayites meant busi-
ness. 

Who was that man with 
the bowler hat and handle-
bar moustache? And why, if 
he invented radio, has he 
been largely ignored out-
side of Murray? And why, if 
he had willing financial 
backers for his invention, 
did he die a pauper, found 
locked in his cabin outside 
of Murray where a pet cat 
seeking moisture had licked 
out his dried eyes? And why 
was it that the hundreds of 
articles written about Stub-
blefield, a PhD thesis, and a 
play about his work failed 

to halt the controversy and 
contradictions surrounding 
this eccentric genius? 
It was frustrating enough 

to make me aim my silver 
Chevette for the nearest 
telephone pole and take ad-
vantage of that $.3-a-day 
coverage. 
Instead, I headed for 

Murray State University 
where Dr. Keith Heim, head 
of special collections, had 
gathered a respectable file 
of information. Unfortu-
nately, most of it was sec-
ondary source material. 
In the journalism biz, in-

formation is divided into 
primary and secondary 
sources. Primary sources 
are best because they in-
clude government docu-
ments, photographs, taped 
and transcribed interviews 
with people who witnessed 
an event, and so on. Sec-
ondary sources include 
magazine, newspaper, and 
other pieces written about 
an event. They are not as re-
liable as primary sources 
because they are second-
hand information. Primary 
sources are the writers' 
mother lode. 
MSU's Stubblefield files 

contained materials (even 
from highly touted publica-
tions) that contradicted 

Photo C. Ronnie Outland, 22, lives next to the private ceme-
tery where Stubblefield is buried. "Until recent years the 
grave was not kept up. There were weeds all around and I 
used to play here when I was younger. There was a big con-
troversy about whether he invented radio. Now they think 
he did." 

Photo D. Gravestone in Photo C located behind the Watson 
home, Route 8, about a mile north of Murray. 

each other. I saw differ-
ences in simple items such 
as names, dates, spellings, 
and attribution. Even Stub-
blefield's middle name was 
argued. Smart money is on 
Beverly, but some pieces 
list it as Bowman (his moth-
er's maiden name) or Bed-
ford. Each additional arti-
cle I read only muddled the 
issue. 

In addition, it appeared 
that much of what has been 
written about Stubblefield 
was based on the research 
of two prominent Murray 
citizens who are less than 
unbiased about the role of 
the farmer/inventor in ra-

dio's early days. 
It was not an auspicious 

beginning. 
Some things are certain, 

however. Few disagree that 
Stubblefield was born in 
1860 in Murray, the son of 
Victoria and William Stub-
blefield. He was a loner and 
had few friends besides 
Duncan Holt, a boyhood 
chum. 
As they grew up, they be-

came fascinated by the 
work of Nikola Tesla and 
Heinrich Rudolf Hertz. 
They read all they could 
about the burgeoning inter-
est in this new concept of 
electrical waves and com-
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UNITED STATES PATENT OFFICE. 
NATHAN 0 STUBBLEFIELD OP IllatitA V KENTUCKY. ASSIGNOR oP TWELVE AND ONFeHALF 
oNE-HUNDREDTHs Ti, mOON LION FIVE ONE.711 NDREDTHN TO 6 005101. FIVE 061-
HUNDREDTHS To II V SCHRuA DER. FIVE oNE.HUNDREOTH8 To ultORGE U lecLARIN, 
FIVE ONE-HUNDREDTHS TO JOHN P McELRATH TWO AND ONE.HALFONEMENDREDTBS 
Ti JEMP D. ROIJLETT, AND ONILTWENTIETH TV SAMUEL E BYNUM, ALL uY MURRAY. 
PENTUcKY, 

W ILI U 1111.11PROMM. 

No. 967,71117.  Ope aseliee at Lateen Patent.  PsteasedasSIL 1906. 

An y. mei AprS • Mt Menet Ne.1144.1. 

To all wham it seep ettiteerve 
Be it known thist. I, Nwrium B. Smseson-

mmo, &citing... of the United States, resoling 
at Murray, in the county of Callow. and 
State of Kentucky, have Invented I ne.w and 
useful Wireless Telephone. of which the fol-
lowing in • verification. 
The prenent invention Mata to meau for 

electriully transmitting oigtt.le front one 
to point to another without the use of connect-
ing wires, and more particularly compre-
hending mune for securing telephonic coin - 
momenta., between moving vehicle. and 

le Sa'lle"Iipri ZiFial object of the invention I. to 
provide maple and practical me ms of a 
novel nature whereby dear sod audible com-
munication can be subliminal, mid means 
being simple and of • character that will ur-

ea mit certion or the station mechanisms to be 
small and compact. 
In the accompanying drawinge  Figure I 

is • p.r.l .tlive view, .howing mune or ea-

Ely 1 

in which I. placed • conducting wire own-
;whine • plurality of convolution 13, each of 
which ie emulated from the tither.  The ter-
minals 14 of the coil extend to • suitable IS 
way-eution, and at the station *located • 
powerful mime of electrical energy IS, to 
which is connected by • suitable wird 16 In 
electrically operated transmitter 17.  The 
battery or other source of electricity Am • so 
connection lit with one of the lends 14.  A 
receiver It of the ordinary type it.. • coo-
nection with the .ante leaa 1i. to which the 
battery s commits]. and both the reamer 
and transmitter have connections 21 with 46 
the contacts of • switch 22  Thu twitch has 
suitable means, as for instance, • spring 23, 
which normally maintains the receiver in 
circuit with the coil II, in will be evident by 
referenee to Fig.  I.  but if the .witch as to 
thrown to break the circuit, it will the. out 
in the sme, of electrical energy 15 and the 
tram ... 17. 
An outfit 33333 lar to the above, is located on 

tabliehing communication between • motel 
it and • shore station.  Fig. 2 is • diagram-
matic view of the mech.. = mounted on 
the boat.  Fig. 3 harrows sectional view on 
en enlerged sada of the shore coil.  Fig. 4 id 
• perspective view of • road-way, showing • 

10 eyelets for esublinhing communication be. 
tweet road vehicle. and • wayetation, the 
latter being illuetrated diagrammatically. 
Fig. 5 in a detail view of • vehicle eqUipped 
with one of the instruments ishicli is shown 

Se diagrammatically.  Fig 6 is a penpective 
view chewing the system appliel to • rail-
way for mtablishing communication be-
tween a moving tram end • waymation. 
Fig. 7 in emotional view through &car Moe-

., tag in diagram the car mechanism illustrated 
in M i. 6. 
Similar reference numerals deeignate cor-

responding parts in all the figural of the 
drawings. 

46  Referring to the embodiment illustrated to 
Figs. I, 2 and 3, • water-way 8 is disclosed, 
upon which • vowel 9 operates.  Surround-
ing the path of travel of the vessel, sod pref-
er...1y Masted on pole, 10. is • coil S I of 

60 sonsi ftiliali Inffignit ode. nu rod. 
in Fig. 3, eimuste if an outer easing 12. • ith-

the vehicle or but 9, but the crod 24 thereof. 76 
Mo m in Fig. 2, is much mailer. Am further 
illustrated in mid figure, the mechaniein 
mounted on the boat, consists of • trans-
mitter 25, and • battery or other source of 
electric. menu 26 electrieally connected, ea SO 
thown at 27 and having • connection 28 with 
one of the leads of the coil. The receiver, 10 
abo b.e • connection 30 with said lead.  A 
witch 31 is connected to the other lead, and 
te 'menially held in a puitioe be • spring 32 66 
to maintain • clued mutat through the re-
ceiver 29 and the coil, though it may be 
moved to cut out said receiver and clue the 
circuit through the coil, the mime of elec-
trical energy •ntl the trans mit..  90 
In this aystetn, if it ie desired to tra msit 

from on. station, se for meteors', the the m 
station, the switch '22 is moved downwardly 
to cut 41u1 the receiver and throw in the lane. 
nutter mfid source of electilerd energy, while 96 
the operator upon the boat or vehiere leaving 
the mechanism in the condition shown in 
Fig 2. hold@ the receiver 29 to bin ear: If 
therefore the operator et the shereetatinn 
wee the transient ler in the ordinarr manner, 610 
• mmrving current corresponding to that pm-
Mg through the coil of tercet magnitude 11, 

a  667,6417 

twill be induced in the coil 24, and the speech emetruction, operation, and many advan-
or other sounds sill thus be Iraliffiloollell to tyres of the herein durribed invention will 
the operplor on the boat.  Ily reviming the be apparent to tlowe skilled in the net,  fib-
arrangriunt, speech may be transmitted mit further deicription, and it sill be 'Inder-

e front the boat to the shore slat ttttt  stout' that miens changes in the saw, shape, w, 

munication. They spent 
hours reading magazines, 
Scientific American being a 
favorite. 
Stubblefield and his wife 

had several children, but 
only their son Bernard took 

a fancy to his father's tin-
kering, and he later became 
a trusted cohort. 
Another man, Rainey T. 

Wells, who went on to 
found Murray State Teach-
ers College, figured heavily 

Photo E. Monument erected by L. I. Hortin and others to 
mark the home (since torn down) of Stubblefield. The mas-
sive stone was established at the edge of the Murray State 
University campus in the 1930s. 

in the inventor's life and 
was allegedly present when 
Stubblefield demonstrated 
his wireless invention in 
1892. Before that, though, 
Stubblefield supposedly 
told Holt of his discovery in 
1885. However, it was not 
until January 1, 1902, that 
he gave the first document-
ed public demonstration of 
his device in Murray's town 
square. 
The instruments he and 

his son exhibited by the 
courthouse consisted of a 
transmitter and receiver — 
200 feet apart—and metal 
rods thrust into the ground 
connected by wire to both 
devices. Coils spread all 
over the walkway. 
In an interview with a St. 

Louis Post-Dispatch report-
er ten days after the demon-
stration, Stubblefield was 
quoted as saying: "I had 
been working on this ten or 
twelve years before I heard 

of Marconi's efforts (Mar-
coni successfully sent ra-
diotelegraphy in 1896, but 
not voice) or the efforts of 
others to solve the problem 
of transmission of messages 
through space without 
wires. I have solved the 
problem of telephoning 
without wires through the 
earth as Signor Marconi has 
of sending signals through 
space. But I can also tele-
phone  without wires 
through space as well as 
earth because my medium 
is everywhere." 
He never said what that 

medium was. 
Stubblefield demonstrat-

ed his wireless voice device 
on his farm to the reporter. 
Bernard stayed in the house 
while his father and the re-
porter walked to a cornfield 
about 500 yards away. 
The reporter wrote: "The 

transmitting apparatus is 
concealed in a box. Two 
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The kW of coda for both stations, each cod 
no ting of a ph rality of convolutiona lim 
been found by experience to he of the utmost 
value, and furthermore experietwe has ano-

n onetratedthatthe miploymentofroihofdafer-
est magnitudes is of great importance, for it 
ham hem found that Wbile two sm•Ilcoila can 
he mid to transmit but • short distance, if 
one large eoil of the character .et forth M eat-

to ',toyed, the other may be very small, end 
marsh or sounds can be transmitted com-
paratively, great distance. from one to the 
other.  These mounds are dourly audible. 
The etructure &mimed in Figs. 4 and 5 is 

go of the sense general character.  A road-way 
32 is diolosed surrounded by • coil 33 of 
groat magnitude that is •upported su •Uilc 
able. poles 34.  The way-stauon 35 consist. 
of, transmitter 36, a source of electrical en-

sr orgy 37 connected thereto, • metre, 38, and 
a @witch 39, whereby the receiver or the 
transmitter and •ource of electrical energy 
can be thrown into circuit with the mil 33. 
The vehicles 40, .which operate on the ro•d-

se wsy, are provided with smaller coils 41 and 
instrummta consisting of receivers 42, trans. 
mutton 43, mu ms of elect rival energy 44 and 
switches 46 all arranged in the manner 
&Indy described.  In • system of this hind, 

Si T will be evident that the occupant of one 
vehicle env telephone to the home or way-
station, and the nieemore can be transmitted 
to another vehicle.  Thu. it . ill be evident 
that commununtion can he established be-
&wean two moving vehicles or between • way-
Malian and any vehicle desired which is 
within the range of t he home- or ay- station. 

proportion, and nunoe details of construc-
tion, may be resorted to without departing 
from the spirit or sacrificing any of the ad--
vantagn of the invention. 

.11, ii avii g, .n.. .d thoufu11tdearribed my  r, b invention, 
1.   
Letters Patent, in— 
t. In • system of the character described, 

the combination with • vehicle, of • com-
pwstively entail mil of conducting material so 
mounted thereon, electrical transmitting and 
receiving mechanism including • source of 
electrical energy connected to the mall cod 
and earned by the vehicle, • stationary mind 
cod of much greater magnitude than the oo 
small coil having its oppoaite stretches or 
wiles extending along the opposite sides of 
the path of travel of the vehicle sad elevated 
above the same and above the vehicle rod, 
and electrical transmitting and receiving po 
MeChanuen connected to the greater coil and 
including • source of heavy electrical current. 
2. In • system of the character dewnbed, 

the combination .1th • vehicle, of • coil of 
conducting matenal mounted thereon, eln-• 
tricel tranonitung mechanism, • Willer of 
electriml energy connected thereto, receiv-
ing mechanism, Mean• for connecting either 
the tranmettum Inecharti•M and source of 
electnc•I energy or the receiving mechmisni too 
to the coil, a stationary coil of greater meg-
nitude surrounding the path of travel of the 
vehicle and comprising • plurality of convo-
lutions of conducting material, the different 
convolution. being insulated one from the too 
other, mean. for supporting the mil in an 
elevated position, eleetritml transmitting 

The system Millar capable of sae in connec-
tion with rail. ays. md in Figs. 6 and 7, such 

46 • matem is dimlo..a in connection there-
with.  A comparatively great coil 46 is sup-
ported on opposite sides of the railway 17 by 
pole. 48 and ast•tion 19 has •receiver 50 and 
a transmitter 51,a source of electrical energy 

WS 82 and a so itch 53, the last mentioned being 
employed for throwing either the receiver or 
the trummitter and mi me of electrical en-
ergy into rimed circuit with the cod 46.  Oise 
or inure ears of • railway train is equipped 

aa with an out lit consisting of • coil 54, areceiver 
55. • trwomitter 56, • source of electrical 
energy 57, and • switch a for throwing 
swim, the leceiver or the transmitter md 
sone vlectncal energy into circuit with 

110 the 1,111 .54.  It will be evident that the opera-
tion of these two lmt describnl @poems are 
substantially the same as that first set forth, 
and no extended description thereof is be-
lieved to be necessary. 
From the foregoing, it is thought that as 

mechanism, a source of great electrical en-
ergy connected to said transmitting mechan-
ism, electncal receiving mechanism, ana Ito 
means for electrically connecting either the 
transmitting mechanion and source of elec-
trical ma w or the receiving mechanism to 
the mid cod of greater mogiutude. 
3. Means for communicating between • its 

plurality of stations which consists of an 
aerial electrical coil of great magnitude, 
means for supporting the said coil, • station 
electrically connected to the great coil and 
com . . tung• and room- meek- ro 
anie r.tragt  lodes a  of heavy elec-
trical energy, and • plurality of other sepa-
rate stations siinult meously in 'marling re-
lation with the soul coil, each of mid latter 
stations comprising • coil of conducting ma. lie 
tort& spaced from but in courting relation 
with mid .great cod and below the same, and 
tranamitting ma receiving mechanism con-
nected to said other coil and inelioling • 
source of electrical energy.  130 

5117 137 

1. Means for roniiiiiiiiicating la-tneen • 
idUralily of ontions • loch mincial• of an 
win& coil of conducting material of germ 
magnitude, transmitting and receiving iinsh• 

t onion, connected to mia aerml coil and 
chiding • source of limo, electrical encrc,. 
a plurality Vehiclea inUrable 1.claccii I lie 
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wires of the thickness of a 
lead pencil coil from its cor-
ners and disappear through 
the walls of the room and 
enter the ground outside. 
On top of the box is an ordi-
nary telephone transmitter 
and a telephone switch. 
This is the machine through 
which the voice of the send-
er is passed into the ground 
to be transmitted by the 
Earth's electrical waves to 
the ear of the person who 
has an instrument capable 
of receiving and reproduc-
ing it. 

"We went into the corn-
field back of the house. Af-
ter walking five hundred 
yards, we came to the ex-
perimental station the in-
ventor has used for several 
months. It is a dry goods 
box fastened to the top of a 
stump. A roof to shed the 
rain has been placed on top 
of it; one side is hinged for a 
door, and the wires con-

nected with the ground on 
both sides run into it and 
are attached to a pair of 
telephone receivers. The 
box was built as a shelter 
from the weather and as a 
protection to the receivers. 
I took a seat in the box and 
Mr. Stubblefield shouted 
'hello' to the house. This 
was a signal to his son to be-
gin sending messages. I 
placed the receiver to my 
ear and listened. Presently, 
there came with extraordi-
nary distinctness several 
spasmodic buzzings and 
then a voice which said: 
'Hello, can you hear me? 
Now I will count to ten. 
One-two-three-four-five-six-
seven-eight-nine-ten. Did 
you hear that? Now I will 
whisper." 

The demonstration con-
tinued with the reporter 
and Stubblefield walking 
about a mile from the 
house, the reporter placing 

the rods anywhere he 
wished and hearing Bernard 
talk as clearly as when they 
were 500 yards away. 
The reporter quoted 

Stubblefield: "The earth, 
the air, the water, all the 
universe as we know it is 
permeated with the remark-
able fluid which we call 

electricity, the most won-
derful of God's gifts to the 
world and capable of the 
most inestimable benefits 
when it is mastered by man. 
For years I have been trying 
to make the bare earth do 
the work of the wires. I 
know now I have con-
quered it." 

Photo F. The back of the monument in Photo E. 
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Photo G. This sign, erected by the state of Kentucky, marks 
Stubblefield's birthplace. Ironically, it is almost directly op-
posite the tower of radio station WNBS. 

Stubblefield claimed his 
invention would work for 
any distance. He also said 
that eventually he would in-
vent a tuning apparatus so 
that many conversations 
could go on at the same 
time without interference. 
And, he said it wasn't neces-
sary to use the ground rods. 
The father and son team 

demonstrated the wireless 
device in Philadelphia, New 
York, and Washington, D.C. 
Newspapers and magazines 
documented the events and 
Stubblefield's fame grew. 
The March 20, 1902, experi-
ment was particularly 
unique in that Stubblefield 
transmitted from the ship 
Bartholdi on the Potomac 
River, and it was billed as 
the "First Marine Wireless 
Telephone Demonstra-
tion." He transmitted about 
3/4 of a mile. 
During all his demonstra-

tions, Stubblefield em-
ployed what he called "an 
earth battery." Although no 

one knows for sure what it 
was, Stubblefield claimed 
the cell, which he placed in 
the ground, converted the 
earth's natural current into 
electricity. That, in turn, 
transmitted his voice. 
(Stubblefield received 

patent #600,457, March 8, 
1898, for a "primary bat-
tery" consisting of a bare 
iron wire and insulated cop-
per wire wound helically on 
an iron core. The patent 
claimed this construction 
increased the output of the 
couple, using water as an 
electrolyte. A couple is two 
dissimilar metals touching. 
He proposed placing the 
battery in moist earth, but it 
was never proven to be the 
one used in his voice trans-
mission experiments, al-
though it probably was.) 
Interestingly enough, his 

Philadelphia experiments 
as well as his Washington 
showings were successful, 
but his New York trip was a 
bust. Some observers attri-

"Be it resolved by the General Assembly of the Common-
wealth of Kentucky: That the General Assembly of the Com-
monwealth of Kentucky hereby publicly recognizes Nathan B. 
Stubblefield, who was a native of the city of Murray, Calloway 
County, Ky., as the two inventor of the radio, and it is the sen-
timent of the General Assembly that said Nathan B. Stubble-
field is entitled to the highest honor and respect at the hands 
of the people of this Commonwealth and of this nation for his 
outstanding service." 

—Resolution by the 
Kentucky Legislature, 1944. 

bute the poor performance 
to the hard, dry bedrock in 
the area. 
Around this time, Stub-

blefield became quite well 
known. Scientific American 
printed an article about his 
work, and a coterie of sharp 
financiers took notice. They 
saw his system as a money-
maker. A group of New 
York businessmen formed 
The Wireless Telephone 
Company of America to 
promote the still unpatent-
ed device. Several Murray 
men owned stock. But, for 
some reason, Stubblefield 
shied away from the opera-
tion after it got underway. 
It's rumored that he turned 
down a half million dollars 
for his invention. 

He finally applied for a 
patent on April 5, 1907, and 
received it May 12, 1908. 
He also obtained foreign 
patents. 
Then, for some unknown 

reason, Stubblefield re-
treated to his home, disillu-
sioned, distant, and despon-
dent. 
Some say his invention 

was stolen. Others say he 
became angry at his back-
ers' greed. Still others con-
tend he went mad. 

After a Washington trip 
in 1912, Stubblefield told 
his friends and associates to 
withdraw their investments, 
go away, and leave him 
alone. That same year his 
house burned to the 
ground. 
Later, his wife and chil-

dren left him and he built a 
cabin about six miles north 
of Murray. There he contin-
ued to tinker, and apocra-
phyl stories abounded 
about his strange experi-
ments which supposedly in-
volved drawing energy 
from the earth for lighting. 
He died March 28, 1928, 

of natural causes, and two 
days later Horace Chur-
chill, country coroner, and 
his son, Ronald, broke 
down the door to Stubble-
field's cabin. He was dead 
on the floor. 
In his report, Churchill 

wrote: ".. he had been 
dead for some time. I 
wouldn't know, but he was 
pretty stiff and all. Rigor 
mortis has set in. That cat 
had licked out his entire 
eyeball sockets. That's 
what the cat was doing." 
One question still re-

mains amid all the conjec-
ture, weird tales, and ques-
tionable articles. Did 
Nathan B. Stubblefield in-
vent radio? Are the people 
of Murray correct; did 
hometown boy make good? 

It all depends on how 
you look at it and who you 
ask. 
L. J. Hortin, one-time 

chairman of the Murray 
State University journalism 
school, spent 50 years 
studying Stubblefield. He 
has written hundreds of ar-
ticles about the man and his 
work and is responsible for 
raising most of the money 
for a monument at Murray 
State University honoring 
Stubblefield. 
But, like Stubblefield, 

Hortin appears distant and 
bitter about the whole af-
fair, and although he claims 
to possess documents, affi-
davits, and photos attesting 
to Stubblefield's inven-
tions, he refuses to let any-
one see them. "I've been 
giving it out free for years," 
Hortin said. "I'm tired of 
people making fun of him 
and getting their informa-
tion wrong. I've decided to 
put it all together and write 
a book. 
"Pardon my vehemence," 

he continued, "but I've 
been doing this for 50 years. 
"I say he invented radio 

about 1890, but I don't 
think anyone really knows. 
When someone questions 
me, I say, 'Let's see what 
you have. Who do you think 
did it?' That usually quiets 
them down. 

"Radio is a device that 
transmits and receives 
voice over considerable dis-
tance without connecting 
wires," Hortin said. "Stub-
blefield invented, manufac-
tured, and demonstrated 
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such a device and did so 
before anyone else on this 
planet. That's my claim." 
He described "considerable 
distance" as several miles. 

James L. Johnson is an-
other unabashed Stubble-
field booster. In a 1961 
speech, the former execu-
tive secretary of the Murray 
chamber of commerce told 
the annual convention of 
The Kentucky Broadcaster 
Association in Louisville: 
"'Hello Rainey...Hello 
Rainey.' These four words, 
highly insignificant in them-
selves, were the gateway 
that opened a fabulous in-
dustry in the late 19th and 
early 20th century. These 
were the first words ever 
broadcast by radio. These 
four words put you people 
in business." 
Following the address, 

the association presented 
the chamber of commerce 
a plaque recognizing 
Nathan B. Stubblefield as 
the inventor of broadcast 
radio. 
But Riley Kaye W4LMF 

holds a different view of the 
Stubblefield story. 
"I think Stubblefield in-

vented the induction tele-
phone. He used loops 
above the ground. There 
appeared to be no carrier. 
He used audio frequencies, 
and that's where the chal-
lenge comes in," said the 
man who worked for 7 
years as chief instructor at 
RCA and high-frequency 
development engineer for 
Western Electric in Chi-
cago. 
"There is no proof that he 

used radiation. There's no 
proof he used resonant cir-
cuits. That would be radio." 
Kaye, 9DKN during 

sparkgap days, added: "No-
body can challenge that he 
didn't invent the wireless 
telephone and that he was 
the first to transmit voice 
without wires. He deserves 
a lot of credit and Murray 
can be proud of him." 

Despite its limitations, 
Kaye believes that Stubble-
field's system needs a clos-

er look. "It's not a private 
system, but it is cheap. It 
has a range of about five 
miles and seems perfect for 
community civil defense 
and emergencies. That 
avenue has not been pur-
sued." 
(Note that in Stubble-

field's patent the ground 
rods are missing. In his early 
work, he employed a con-
duction system of tele-
phony using the earth, but 
he later switched to an in-
duction system. Evidently, 
Stubblefield confused the 
two media, thinking his 
voice traveled through both 
of them in a similar 
fashion.) 

Another local ham takes 
issue with the Stubblefield 
saga. William Call KJ4W is 
vice-president and trustee 
of the Murray State Univer-
sity Amateur Radio Club. 
"It may have been magnet-
ic induction," he said. "But 
you won't find that opinion 
around here much because 
it offends people. They 
want to believe he invented 
radio. On what I've seen," 
the school's electrical 
engineer said, "I don't 
believe he invented radio, 
but one thing almost 
everyone agrees on is that 
Stubblefield  was  a 
genius." 
That he was. 
Assaults on his claims of 

inventing radio have drawn 
attention from Stubble-
field's other brilliant inven-
tions. In 1888, he patented 
the  first  mechanical 
telephone, and he linked 
Murray with the system. It 
worked well until Bell in-
troduced his electrical 
telephone which was supe-
rior in voice quality and re-
liability. He also invented a 
new type of primary bat-
tery, previously mentioned, 
whose revolutionary design 
stepped up dry-cell technol-
ogy many notches. 
So, if Stubblefield didn't 

invent radio—and it ap-
pears from his patent that 
he really didn't—who did? 
According to many ex-

Photo H. Built in 1948, radio station WNBS was the first 
broadcast station in Murray. Its call letters were chosen to 
honor Nathan B. Stubblefield. 

perts, another relatively un-
known inventor, Reginald 
Aubrey Fessenden, on De-
cember 11, 1906, gave the 
first public demonstration 
of voice transmission using 
Hertzian waves—radio as 
we know it. 
The exhibition by the 

one-time chief chemist of 
Thomas Edison's lab took 
place at Brant Rock, Massa-
chusetts. He reportedly 
told a journalist in 1915 that 
he had been toying with the 
invention for some time 
and perfected it in Decem-
ber, 1900. He gradually in-
creased the transmission 
range until, in 1904, he 
could cover 25 miles. Then 
he offered it to the Navy for 
development. 
Fessenden was born Oc-

tober 6, 1866, in East Bol-
ton, Quebec, and died July 
23, 1932, in Bermuda. 
So, it appears that al-

though Stubblefield didn't 
invent radio, he was indeed 

the first person to send 
wireless voice transmission 
and suggest that it be em-
ployed in a moving vehicle 
such as a boat or horseless 
carriage. 
But he holds another ti-

tle, too. He was the first to 
transmit wireless voice 
from a ship. 
In a 1971 thesis paper for 

Florida State University ti-
tled "The Contribution of 
Nathan B. Stubblefield to 
the Invention of Wireless 
Voice Transmission," au-
thor T. Morgan wrote: 
"Nathan B. Stubblefield 
was not the father of radio 
broadcasting. Stubblefield 
was the first man to suc-
cessfully transmit and re-
ceive the human voice with-
out wires. Therefore, let 
him be called the father of 
wireless voice transmission, 
for this title is truly his." 
Perhaps I should drive to 

East Bolton and see if the 
residents there agree. • 
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Carl M. Chernan WA3UER 

1135 Constitution Drive 
Tarentum PA 15084 

In Search of the Elusive SES 
track solar activity with this simple 

VLF receiver 

W ith the continuing  cluding the predictions for  searching for methods to  The SES (Sudden Enhance-
and growing interest  Cycle 21, radio amateurs  follow and record this  ment of Signal) receiver 

in solar flare activity, in-  and experimenters alike are  fascinating phenomenon.  that I am going to describe 
in this article provides a 
simple answer. 

Photo A. Finished package with the fine-tune control added. 

When a solar flare occurs 
on the sun, there is a major 
emission of X-rays. This has 
the effect of increasing the 
electron density of the D 
layer, immediately enhanc-
ing the storm noise (or the 
transmitted signal) to levels 
about twice normal. The ef-
fect is very prominent in the 
LF and VLF ranges. This 
enhancement, though it has 
a rather rapid rise time as 
seen from the recordings in 
Fig. 1, has a slow decay time 
as the D layer reestablishes 
its normal condition which 
can take from 30 minutes 
up to an hour. 

Heat generated by the 
sun in the daytime periods 
expands the gas in the D 
layer, lowering its efficien-
cy for radio propagation 
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Photo B. Prototype receiver— front view. Photo C. Prototype receiver— rear view, showing the shield-
ing method used. 

during the day. Similarly, 
the cooling of the layer 
allows the gas to contract, 
increasing its efficiency; 
this, of course, is the reason 
that AM radio stations are 
received at greater dis-
tances at night. There also 
are seasonal effects which 
occur as the Earth heats or 
cools, depending upon the 
angle of the sunlight as it 
strikes the Earth. 
Receivers used to record 

these enhancements come 
in two categories. The first 
is an SEA receiver that is 
tuned to an unused fre-
quency spectrum in the VLF 
range— hence the name, 

Sudden Enhancement of 
Atmospherics. The second 
type is tuned to a transmit-
ted signal in the VLF range, 
and is the SES receiver—re-
ferred to above. SES receiv-
ers are easier to tune, and 
you do not have to be an ex-
pert to interpret the record-
ing charts. 

Building the SES Receiver 

A proven circuit for 
building a tunable SES re-
ceiver is shown in Fig. 2. It is 
basically a high-gain ampli-
fier which is tunable from 
17.8 to 35 kHz. If you use 
the exact components 
shown on the schematic, 

the frequency range will be 
from 17.8 to 23 kHz. This 
circuitry is then followed by 
a detector and integrator 
and finally by a dc amplifier 
which brings the dc signal-
related current up to a 
proper level to operate an 
analog meter or a recording 
device. 

The recorder recom-
mended is a model 288 
Rustrak (0-100 uA) with a 
chart speed of 1" per hour, 
although I have used Ester-
line Angus 0-1-mA chart 
recorders successfully. The 
receiver has more than 

enough gain to peg a 
0-1-mA meter. 

All of the parts used in 
the construction of the re-
ceiver are standard, with 
the exception of the induc-
tor coils. These inductor 
coils (Miller 6319) are high-
Q types and are Litz-wire 
wound. They can be ob-
tained from Bell Industries, 
J. W. Miller Division, 19070 
Reyes Avenue, PO Box 
5825, Compton CA 80224. 

Wiring of the circuit is 
not critical; however, I sug-
gest that a socket be used 
to mount the IC amplifier. A 
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5?, 0 o 
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Fig. 1. Actual recordings showing characteristic fast rise/slow decay times. 
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Photo D. Shield removed to show coils, Li, L2, and gain pot. 

substitution for the RCA 
CA3035 amplifier array is 
the more-readily-available 
Sylvania ECG-785. Both 
wideband amplifier arrays 
are made up of three in-
dividual ultrahigh-gain 
amplifiers. These amplifiers 
have low noise characteris-
tics, can be operated either 
independently or in cas-
cade, and have excellent 
high cascade voltage gain — 
129 dB at 40 kHz. The 
output transistor (RCA 
SK3019) can be replaced 
with either a Sylvania 
ECG-108 or a GE-214. Power 
supply requirements are 9.3 
V dc for optimum opera-
tion, but any well-regulated 
12-volt power supply can 
be used. The higher the 
voltage, the "choppier" the 
trace will become on the 
recording. 

Initial Tuning Procedure 

Run the cores of Li and 
L2 completely in. Proceed 
to turn the gain control (R1) 
1/4 turn clockwise. Connect 
the antenna (preferably an 
18-foot vertical or an 8-foot 
CB whip) to the receiver in-
put jack. Ground the receiv-
er using a good earth 
ground. Connect an oscillo-
scope (using the vertical in-
put) to the test-point jack 
on the receiver. Turn out L1 
one full turn. A large sine 
wave will appear on the 
screen, showing a promi-
nent "hump." 

If you have used the 
components specified in 
the schematic, this will be a 
signal coming from 17.8 
kHz (NAA, Coutler, Maine). 
The format of this transmit-
ted signal is such that it can-

not be used in solar flare 
studies, so continue to turn 
the core of L1 out. The 
17.8-kHz signal should drop 
out and a small hump will 
appear. This will be 18.6 
kHz — NAA's 1-megawatt 
station. If the signal has 
good strength, by all means 
record it. If the signal is 
weak, as in my case, con-
tinue with the turning by 
opening the core of L1 until 
it's almost fully open or un-
til a large signal reappears 
on the screen. 
This signal will be 21.4 

kHz (NSS) radiating a 
200-kW signal. This station 
is an excellent choice for 
flare propagation recording 
for a number of reasons. 
First, it is easy to access 
(you cannot mistake the 
signal) and tuning is 
straightforward. Second, 
my records, along with the 
records at the AAVSO 
(American Association of 
Variable Star Observers) 
show that a lot of small 
flares are recorded at this 
frequency while they are 
often completely missed at 
other low frequencies. 

If an oscilloscope is not 
available for tuning, the 
receiver can be tuned with 
a 0-200 uA meter placed 
across the receiver's record-
er output terminals. When 
coil L1 is turned, a promi-
nent peak will indicate that 
you have tuned the signal. 

Final Tuning Procedure 

Disconnect the oscillo-
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Fig. 2. Circuit for a tunable SES receiver. 

scope or tuning meter and 
place a recorder at the 
designated terminals. Turn 
up gain control R1 to give 
you a mid-scale reading of 
either 50 uA or close to 1 
mA if you are using a 
0-1-mA recorder. By turning 
L1 in and out a few threads, 
peak the signal. Fine-tune 
the signal with 5-6 turns of 
L2. In some cases, it will 
show a prominent increase; 
in others, it will not. (Since 
all coils are not the same, 
the tuning of L2 may vary.) 
To test for oscillation, 
disconnect the antenna; the 
signal on the recorder 
should drop to zero or al-
most to zero. When the 
ground is disconnected, the 
signal definitely should 
drop to zero. 

Other Hints and 
Correlation Ideas 

The receiver itself can be 
housed in any standard 
metal or wood enclosure, 
but be sure to make use of 
adequate shielding around 
the inductor coils to ensure 
proper mixing. I use small, 
lined aluminum cans at-
tached to brackets which 
are mounted to the circuit 
board. These make excel-
lent shields. 

Good correlation on an 
official basis for flare re-
cording and verification 
may be obtained by send-
ing for a weekly solar data 
bulletin (free) printed by the 
government. Write to the 
Space Environment Ser-
vices Center, Space En-
vironment Laboratory ERL, 
NOAA, Boulder CO 80302. 
Ask for the preliminary 
report and forecast of solar 
geophysical data. 

Circuit boards for build-
ing the receiver are avail-
able from me for $8.00 
each, plus postage. 

For those further inter-
ested in solar flares and 
flare recording, my Hand-
book of Solar Flare Monitor-
ing and Propagation Fore-
casting is available from 
Tab Books.M1 
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the microcomputer-controlled 
appointment clock 

NE W 
First Time Offer 

— NOT A KIT — 

Limited Offer by 

HAL-TRONIX 
only $49.95 
plus $2.00 

Shipping & handling charge 

 FEATURES: 

By Comus 

• Sleek modern styling to complement any 
home or office decor. 

• Tells the time. 
• Tells the date and year. 
• Up-timer to 60 minutes, 59 seconds with 
pause. 

• Alarm to ring at the same time everyday. 
• Daily appointment sets appointments for the 
next 23 hours, 59 minutes. 

• Future appointments up to one year. 
• Dimmer switch for display. 
• Memory will hold up to 30 appointments. 
• Lithium power cell to retain memory during 
power outage. 

• Appointments entered out of chronological 
order will be stored in chronological order. 

• Colon flashes once each second. 
• A.M./P.M. indicator. 
• Plugs into any wall outlet. 
• Easy to read vacuum fluorescent display. 
• Extremely accurate quartz crystal clock. 

EFFICIENT. REMARKABLE. 

TimeTrac sold and distributed by HAL-TRONIX. Dealers welcome 

Send 154 stomp or S.A.S.E. for information and flyer on other 
HAL-TRONIX products. To order by phone: 1-313-285-1782. 

HAS HAROLD C HOWLAND WSZXH 

SHIPPING 

INFORMATION, 

HAL-TRONIX 
P.O. Box 1101 

Southgate, MI 48195 
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HD-13 H i Vlf-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 overturning); Starting torque — 400 in.-
lbs.; Hardened steel drive gears; Bearings —100- 3/8" diam-
eter (hardened); Meter — D'Arsonval, taut band (back-
lighted). There's much, much more — so get the whole story! 
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Mail this coupon for complete details! ,,, 314 

YES  Send me complete details on the HD-73! 
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Don Inbody WA0P8(2 
8413 Riggs 

Overland Park KS 66212 

An Even Better IC Timer 
better than what? 

Photos by Joe Woe!fel 

This is the front of the timer. Three 7-segment LEDs are behind a red plastic filter mounted 
in the upper left section. One digit is to the left of the letters; two are on the right. Discrete 
LEDs behind the H-M and M-S indicate whether the timer is in the hours/minutes or 
minutes/seconds mode. They are controlled by the toggle in the upper center. Thumbwheel 
switches are in the upper right section. The white frame is a piece of plastic covering a 
mistake made when cutting the hole. Lying on top of the timer is the remote switch box con-
nected by a 4-wire cable. Woodgrain contact vinyl was used to cover the bare aluminum of 
the Radio Shack cabinet. Labels are dry transfer letters. 

This project is a good ex-
ample of the use of 

elaborate means to accom-
plish a simple task. Having 
become hopelessly hooked 
on the fun and logic of TTL 
devices, I was intrigued by 
an article by Kenneth Wil-
liams WB3ELV, in 73, Sep-
tember, 1978. He had de-
signed a circuit board for a 
10-minute ID timer de-
scribed by Ken Henry 
K3VTZ in a May, 1977, 73 
article. His timer used a sin-
gle 7-segment readout and 
cycled through 10-minute 
intervals. 
After reading most of the 

series of 73 articles on how 
to use ICs, by Alexander 
McLean WA2SUT, I decid-
ed it would be more fun to 
have a timer which indicat-
ed minutes and seconds. I 
had a 10-minute timer work-
ing on the breadboard when 
I found another 73 article, 
"Build a Unique Timer," by 
Marc Leavey WA3AJR (Au-
gust, 1977). His timer, built 
for darkroom use, will time 
to either 99 seconds or 99 
minutes and used a 555 as 
the timebase. That article 
exposed me to the 7485 
comparator chip and 
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thumbwheel switches. My 
timer grew out of all these, 
along with some basic de-
sign concepts from The TTL 
Cookbook. 

My timer will do every-
thing these will do and 
more. It will run to any user-
selected time up to 9 min-
utes, 59 seconds by seconds 
or it will run from 1 minute 
to 9 hours, 59 minutes by 
minutes. At the end of the 
selected interval, an alarm 
may be sounded and a 
115-V ac appliance may be 
turned on or turned off. The 
timing sequence may be in-
terrupted by a manual re-
set. The timer may also be 
used as a stopwatch or an 
elapsed-time recorder. It 
may be stopped and restart-
ed with or without resetting 
to zero. 

The block diagram, Fig. 
1, shows the general opera-
tion of the timer. A wave-
shaper converts 60-Hz sine-
wave current from the 
transformer secondary into 
the square wave required 
by TTL. A gate, controlled 
by a start/stop flip-flop, 
routes these pulses to the 
divider chain which divides 
by 60 twice to produce one 
pulse per second and one 
pulse per minute. These, as 
selected by the mode 
switch, go to the counter/ 
driver/display section 
which shows minutes and 
seconds or hours and min-
utes. The output of the 
counters is compared with 
the settings of external 
thumbwheel switches. 
When these match, an 
alarm sounds and all divid-
ers and counters are reset 
to zero. 
The wave-shaper consists 

of two resistors, a diode, 
and a Schmitt trigger circuit 
using two inverters on U1. I 
have seen circuits which 
used only a diode to clip 
the sine-wave output, but I 
did not get dependable trig-
gering until I included the 
trigger. Most TTL devices 
require negative-going 
pulses and tend to get con-
fused unless they see very 

fast high-to-low switching. 
The circuit shown does not 
produce a 50% duty cycle 
square wave, but the nega-
tive-going pulses follow 
each other at a 60-Hz rate. 
Switching time is very 
short—on the order of a 
few nanoseconds. 
The shaper output goes 

to the divider chain through 
a gate on U2 controlled by 
the start/stop flip-flops. U3 
and U4 divide by 6 and 10 
and produce one pulse per 
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Interior view showing the inside of the front panel and part 
of the main circuit board. Displays are upper right; thumb-
wheel switches are at the left. The 7447 display drivers and 
segment current-limiting resistors are in the lower center. 
Below them are the 7490 and 7492 decoders. The unortho-
dox wire connections to two of the drivers were added to 
correct errors on the circuit board. Because of omitted foil 
connections, wires were forced into the sockets beside IC 
pins. 

second. This is further divid-
ed by 6 and 10 by U5 and 
U6 to produce one pulse 
per minute. 
The one-per-second or 

one-per-minute pulses, as 
selected by the mode 
switch, S5, are fed to the di-
vider chain consisting of 
U9, U10, and U11. Each of 
these feeds a 7447 driver 
and a 7-segment LED read-
out. The outputs of U9, 
U10, and U11 are compared 
with the settings of three 
BCD thumbwheel switches 
by U15, U16, and U17. 
When those outputs match, 
pin 6 of U17 goes high, re-
sets all counters to zero, 
sets off an alarm, and trips 
an SPDT relay which 
switches one 115-V ac out-
let on and another off. 
U7 is wired to form two 

interconnected R-S flip-
flops. One is used to start 
and stop the timer by oper-
ating a gate on U2 which 
controls the 60-Hz pulse to 
the divider chain. This per-
mits stopping and restarting 
the timer without resetting 
the counters to zero. Inter-
rupting the count at this 
point introduces a mini-

mum of error. The other 
flip-flop is used to control 
the reset line to all dividers 
and counters. When pin 6 of 
U17 goes high, pins 3 and 4 
of U7 and the reset line go 
high. This stops all counting 
and resets the dividers and 
counters to zero. The reset 
line stays high until the start 
button is pushed, which 
drives the reset line low and 
permits the counters and di-
viders to operate. Closing 
the start switch also sets the 
reset flip-flop so that it is 
ready to accept a new pulse 
from U17. The reset line 
also can be driven high 
manually by S3. 
U10, a 7492, needed 

some special treatment. To 
show tens of seconds (or 
minutes), the counter has to 
count to 5 and reset to zero 
on the sixth count. On the 
sixth count, a negative-go-
ing pulse must be provided 
to the input of U11, the min-
utes (or hours) counter. Pin 
9 of the 7492 goes high on 
the fourth count and low on 
the sixth count. U11 ignores 
the positive-going pulse 
and is triggered by the nega-
tive-going pulse. However, 

Rear view showing placement of tone duration and volume 
pots, voltage regulator, and external connections. The four-
hole socket at the left is for the remote switch box. At the 
right are two / /5 V ac sockets, "THEN" is hot at the end of 
the pre-set timing period. "NOW" is hot during the timing 
period. 

if left to proceed through its 
normal count cycle, the pin 
9 output would remain low 
for 10 more counts, trigger-
ing U11 only every second 
minute (or hour). 

There is a solution, 
though. Pin 8 goes high on 
the sixth count, so that out-
put can be used to reset the 
counter to zero, and U11 is 
triggered every sixth count. 
Connecting pin 8 of U10 
directly to its reset pins, 6 
and 7, interfered with the 
operation of the system-re-
set from U2. A diode be-
tween pins 7 and 8, block-
ing the system-reset pulse 
from U2, solved the prob-
lem. 
The 7447 BCD drivers 

provide leading-zero blank-
ing. When pin 5 of the most 
significant digit is grounded 
and pin 4 is connected to 
less significant digits, the 
readouts will not display 
meaningless zeros. I con-
nected pin 5 of U14 to the 
reset line instead of to 
ground; thus, leading zeros 
are blanked only when the 
timer is counting. This gives 
a visual indication of the 
state of the timer. 
I also wanted visual indi-

cation of whether the timer 
was in the hours/minutes or 

minutes/seconds mode. The 
obvious solution was to use 
discrete LEDs as indicators. 
Also, in the hours/minutes 
mode, the readout changes 
only once per minute. To 
provide assurance that 
something was really hap-
pening, I made one of the 
readout decimal points 
blink at a 1-Hz rate. Switch-
ing all those functions 
would be simple with a 
3-pole, 2-position switch. 
However, switches are ex-
pensive; ICs are cheap. 
With the use of gates on U2 
and inverters on U1, the 
hours/minutes and min-
utes/seconds timing pulses, 
the LED indicators, and a 
pulsing decimal point for 
hours/minutes are all 
switched with an SPDT tog-
gle, 55. 
When S5 is in the min-

utes/seconds position, pin 
10 of U2 is high, allowing 
the 1-Hz pulses to reach the 
counter chain. Also, pin 5 of 
U1 is high and pin 6 is low, 
providing a ground for the 
minutes/seconds indicator 
LED. In the hours/minutes 
position of S5, pin 13 of U2 
is high and one pulse 
reaches the counter each 
minute; pin 4 of U1 is low, 
providing a ground for the 
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indicator, and pin 4 of U2 is 
high, passing one pulse per 
second to the decimal point 
of the units readout. 
All this switching caused 

a small problem. I discov-
ered that in the hours/min-
utes mode, the timer indi-
cated 1 minute after 48 sec-
onds had elapsed. Just a lit-
tle examination of the 7490 
logic table revealed the 
reason. Pin 11 of a 7490 is 
low for 8 counts, high for 2 
counts, then goes low. That 
negative-going pulse trig-
gers other devices. How-
ever, I had routed the 
pulses through a 7400 gate 
and inverted everything. 
Thus, the positive-going 
pulse at the eighth count of 
U6 was seen at the input of 
U9 as a negative-going 
pulse. Of course, each suc-
ceeding "minute" was 60 
seconds long. The problem 
was corrected by running 
the minutes output from U6 
through an inverter on U1. 
The same inaccuracy ex-

ists with the 1-Hz output 
from U4. The first "second" 
is only .8 second long. I de-
cided to live with that error, 
because no more inverters 
were available without add-
ing another IC. By now I 
realized that the whole 
problem (and some others) 
could have been avoided 
by using a 7408 for U2 in-
stead of a 7400. I did not 
have a 7408, and my circuit 
board was already laid out. 
Oh, well. Next time! 

S4, an SPST toggle, was 
added to increase the versa-
tility of the timer. When it is 
closed, the reset and start 
push-buttons are shorted 
together. Pressing either 
switch resets everything to 
zero and immediately starts 
a new timing sequence. The 
alarm still sounds at the end 
of the selected interval, but 
it is not possible to stop and 
restart the count without re-
turning to zero. This mode 
also effectively disables the 
115-V ac switching function 
as the stop-reset-start se-
quence is so fast that the 
relay does not trip. I called 

the closed position of S4 
"auto" and the open posi-
tion "manual." The strange 
location of the switch hap-
pened because this feature 
was not installed until the 
project was complete. With 
a little forethought, the 
switch could have been 
located in a better place. 

Two 115-V ac sockets are 
provided for the operation 
of external appliances such 
as lights, radio, TV, etc. An 
SPDT relay with a 6-V coil 
switches the outlets on or 
off. One is on and one is off 
during the timing sequence. 
This is reversed at the end 
of the selected interval. Pin 
1 of U7 is high during the 
timing period, so that out-
put was used to make a 
2N2222A transistor switch 5 
V dc to the relay. A 1N914 
diode across the relay coil 
reduces voltage spikes 
which occur when the coil 
is switched out. 

The alarm circuit is built 
around a 556 timer. This is a 
dual 555 with one part serv-
ing as an oscillator to pro-
duce a tone and the other 
as a timer to set the dura-
tion of the tone. Pin 6 must 
be low to trigger the multi-
vibrator, so the high output 
from pin 6 of U17 is in-
verted through U1. The 
pitch of the alarm tone may 
be adjusted with a 100k pot 
mounted on the circuit 
board. The duration of the 
alarm tone may be varied 
from a fraction of a second 
to several seconds with a 
50k pot mounted on the 
rear of the cabinet. I placed 
a 2.2k resistor in series with 
the pot so that there would 
be some tone when the pot 
was at minimum resistance. 
The volume of the alarm 
tone may be adjusted with 
a 1k pot on the rear of the 
cabinet. The alarm can be 
completely disabled with a 
toggle switch mounted on 
the front of the cabinet. I in-
cluded an LED to indicate 
when the alarm is enabled. 
If the indicator were omit-
ted, an SPST switch could 

Interior view of the timer. The power supply and ac switch-
ing re/ay are on the left. Displays are at lower left; thumb-
wheel switches are at lower right. The 7485 comparators 
and 7405 inverters are on a small circuit board mounted ver-
tically at the right. The unorthodox wires on the /Cs in the 
upper right and lower left were used to correct circuit board 
mistakes. Some foil connections were omitted, so wires 
were forced into the sockets beside the IC pins. 

be used. 
The switch input to the 

7485 comparators requires 
a BCD complement. I have 
read that complement 
mode switches are avail-
able, but I could locate on-
ly straight BCD switches. A 
couple of 7405 hex invert-
ers were used to generate 
the complements of the 
selected numbers. 

The power supply as 
shown in Fig. 3 is conven-
tional. A 12.6-V, 1-A trans-
former was used because it 
was on hand. Anything that 
will produce at least 7.5 V 
at .5 A should work. I used a 
7805 regulator and mount-
ed it on the rear of the cabi-
net. Any + 5-V regulator 
capable of handling .5 A 

could be used. A 10-uF tan-
talum capacitor from the 
output of the 7805 to 
ground is necessary to pre-
vent oscillation and should 
be mounted as close to the 
output terminal as possible. 
De-spiking is provided by 
several .01-uF disc capaci-
tors. These are not shown 
on the schematic, but were 
placed at various locations 
where the +5-V dc lines 
were near ground buses. 
Good TTL design calls for 
one de-spiking capacitor 
for every 3 ICs, and one at 
every place the supply line 
enters a circuit board. 

To make the timer more 
useful for timing games, for 
use as a stopwatch, and to 
generally improve portabil-

Fig. 3. Power supply. 
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Interior view of the timer showing the speaker mounted on 
the top of the cabinet. The power supply components and 
1/5 Vac connections are shown on the left side. The small 
board at the right was added after the project had been de-
signed and the main circuit board etched. With better plan-
ning, the 2 ICs could have been mounted on the main 
board. 

ity, I installed 3 push-button 
switches in a small box and 
connected them in parallel 
with the front-mounted 
start, stop, and reset but-
tons. I used a 4-pin socket 
on the cabinet back and a 
piece of 4-wire cable from 
the junk box. 

I used FND-510s for the 
readouts. They are large 
(.5") and can be bought for 
$1.00 or less. The 510 is a 
common-anode device. Al-
most any 7-segment LED 
could be used. Common-
cathode devices would re-
quire 7446 drivers and 

•5vDC 

1 ,11. 

7100 
7402 
7404 
7405 
556 

18 

FND 
510 

Fig. 4. Supply connections. 

ground connections instead 
of + 5 V dc. 

All parts were readily 
available at local Radio 
Shack stores and from firms 
advertising in 73. There is 
considerable variation of 
prices, so it pays to do some 
comparison shopping. 

I used circuit board con-
struction. Perf board or 
wire-wrap probably would 
have worked, but I wanted 
the neater appearance of 
circuit boards. I ended up 
with 4 boards. The END-
510s, the hours/minutes, 
and the minutes/seconds 
LEDs were on one. Because 
of the many interconnec-
tions with other ICs, it 
seemed simpler to mount 
the 7485s and 7405s on a 
separate board. After the 
main board was etched, I 
made a design change 
which required the addition 
of the 7404 hex inverter and 
different connections to 
the 7400 NAND gate. A sep-
arate small board was 
made for those two ICs. 
They could have been in-
cluded on the main board 
with proper planning. The 
7805 regulator, alarm vol-
ume control, alarm dura-

Parts List 
Diodes 
2 1N914 or 1N4148 
3 1N4001 
Capacitors 
6 .01-uF ceramic disc 
1 10-uF tantalum 
1 10-uF 16-V electrolytic 
1 22-uF 16-V electrolytic 
1 2200-uF 16-V electrolytic 
Integrated Circuits 
1 U1 —SN7404 
1 U2—SN7400 
3 U3,U5,U10—SN7492 
4 U4,U6,U9,U11 —SN7490 
1 U7—SN7402 
1 U8—NE556 
3 U12,U13,U14—SN7447 
3 U15,U16,U17—SN7485 
2 U18,U19—SN7405 
1 U20-7805 regulator 
LEDs 
3 .2" discrete LEDs 
3 FND-510 displays 
Resistors (all 1/4 Watt) 
7 330 Ohm 
23 470 Ohm 
3 2.2k Ohm 
1 6.8k Ohm 
1 10k Ohm 
1 lk linear pot 
1 50k linear pot 
1 100k PC-board pot 
Sockets 
2 ac sockets (Radio Shack 270-642) 
13 14-pin IC sockets 
6 16-pin IC sockets 
Switches 
3 NO push-buttons (S1,S2,S3) 
1 SPST miniature toggle (S4) 
1 SPDT miniature toggle (S5) 
1 DPST miniature toggle (S6) 
1 SPST standard toggle (S10) 
3 'BCD thumbwheel switches (S7,S8,S9) 
Other 
Cabinet (Radio Shack 270-269) 
Relay—SPDT, 6-V coil (Calectro D1-066) 
Speaker-8-Ohm, 2-inch 
Transformer-12.6-V c-t, 1 A 
Transistor-2N2222A 
*Thumbwheel switches are available from 
Jameco. This installation required: 
3 SR21 BCD switches 
1 SRBB blank body 
1 pr. SREP end plates 

tion pot, 115-V ac sockets, 
and the remote-control 
socket were all mounted on 
the rear of the cabinet. All 
other components were 
mounted on the main cir-
cuit board except the front-
mounted switches. There is 
nothing especially critical 
about parts placement, al-
though a little care and 
planning are needed to re-
duce the need for jumpers. 
Supply connections are 

not shown on the schemat 
ic, Fig. 2. Ground and +5-V 
dc connections must be 
provided to all ICs, as 
shown in Fig. 4. 
This project has been a 

lot of fun. In it, as my first 
attempt to design a project, 
or at least to make major 
modifications to others' 
projects, I have learned a 
great deal about TTL. And, 
the completed timer has 
even proven useful! I have 
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actually used it as an ID re-
minder when rag chewing 
on 15 meters. My family en-
joys a variety of games 
which have time limits vary-
ing from a few seconds to 
several minutes. The timer 
works well for them. One 
son is supposed to practice 
on the organ for 30 minutes. 
Sometimes he has to inter-
rupt that practice for more 
important business such as 
petting the dog, going to 
the bathroom, etc. Now the 
rule is that he has to set the 
timer for 30 minutes, stop it 
whenever one of those di-
versions occurs, restart it 
when returning to the or-
gan, and continue until 30 
minutes of actual practice 
have been completed. 
If you build this timer, 

you will no doubt want to 
make changes. Some varia-
tions have already occurred 
to me. I have already men-
tioned the use of a 7408 for 
U2. The timer limit could 
easily be extended to 99 

minutes or 99 hours. The 
counter/driver/comparator 
chain could easily be ex-
panded by adding another 
7490, 7485, 7447, readout, 
and thumbwheel switch. 
The timer could be made to 
display tenths of seconds 
by feeding the counters 
from the output of U3. No 
doubt there are also more 
efficient or effective ways 
to accomplish some of the 
same functions. I will be in-
terested in hearing about 
your results. 

Incidentally, etched and 
drilled circuit boards and 
parts kits are not available. 
You are on your own! You 
will probably want to make 
modifications to suit your 
own needs. Anyway, getting 
there is at least half the fun. 

My thanks to my col-
league, Joe Woelfel, for the 
photography, and to those 
mentioned in the opening 
paragraphs who got me into 
this II 

A VERY IMPORTANT 
ANNOUNCEM 

NOW, ADJUST YOUR 

FINGER! 
D104 WITH ONE( 

The Fingertip Volume Control makes it simple  without 
screwdrivers, nail files or special tools. 

NO DRILLING! NO SOLDERING! NO CUTTING! 
Remove the stock bottom plate, screw on the 
Fingertip Volume Control, adjust with one finger, and 
talk. It's that simple! 

THE QUALITY UNIT! 
Rugged black Cycolac with aluminum look dial is 
both durable and attractive. No-scratch rubber feet 
protect fine furniture. 

FITS THEM ALL! 
The Fingertip Volume Control fits all TUG8. 
TUG9, and TUP9 0104 microphones, 
including the Golden Eagle, Silver Eagle. 
and Blackfoot models. Complete 
instructions and hardware included.  

SATISFACTION GUARANTEED! 

'URBAN ENGINEERING. INC.  v•387 
PO. Box 571052 
Miami, Florida 33157 

Yes, please send me . _  Fingertip Volume Control)s) at $7.95 plus 80 cents 
postage and handling each (Florida residents add 4% tax). I understand that if I am not 
completely satisfied. I can return the unit(s) within ten days for a full refund. 

Name (please print) . 

Address   

City/State/Zip 

[1] My check is enclosed, please ship within 14 days 

[1] I have enclosed a money order for immediate shipping 

E Charge my credit card: [] Visa  [_] Master Charge 
• Card No  Exp. Date  Sig. 

NT FROM THE 
WORLD'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING 

AND MANUFACTURING OF "NO COIL, NO TRAP" ANTENNA SYSTEMS 

NO CAPACITO7 r 5r 9  
NO TRAPS, 

NO COILS, NO STUBS 

MDR Gnifsf 
(Not to Scale) 

EXCLUSIVE 66 FOOT,75-10 METER DIPOLES 
• May be installed as inverted vee with 
negligible effect on performance. 

• Fabricated  from highstrength 40";. 
copperweld wire - over 500 pounds 
breaking strength. 

• Stainless steel hardware. 
• Completely assembled and pre-tuned. 
No cutting or measuring necessary. 

• 1-year limited warranty. 
• Patented linear phase loading prin-
ciple eliminates need for traps, loading 
coils or stubs. 

Mor-Gain 
2200 T South 4th Street 

P.O. Box 329 T 
Leavenworth, Kansas 66048 

(913) 682-3142 
Monday - Friday: 9AM-5PM CST 

• Engineering design and manufactur-
ing is backed by our more than 15 
years experience. 

• Professional grade design - Amateur 
models are identical to those we pro-
duce for commercial in  
systems. 

• No antenna tuner required for op-
eration within stated specifications. 

• Re-tuneable by the user to ac('i out id ate 
site proximity effcts. 

• II I) A ',icicle's have feinale coax con-
nector. I /tiler models have lugs at 
center insulator. 

••••• 388 

MODEL  BAND  LENGTH PRICE 
(Meters)  (feet) 

40-20 HD 
40-20 HD/A 
75-10 HD 
75-10 110/A 
75-10 HDISPI 
75-10 HDISPIA 
75-20 HD 
75-20 HD/A 
75-20 HOISP) 
75-20 HDISNA 
75-40 HD 
75-40 HD/A 
75-40 HD(SP) 
75-40 HDISPIA 
80-10 HD 
80-10 HD/A 
80-10 HDINT) 
80-10 HDINflA 
80-40 HD 
30-40 HD/A 
80-40 HDINT) 
80-40 HDINTiA 

C, 4t 

40/20  36  S 69 25 
40/20  36  S 75.50 
75/40/20/15/10 66  S112.25 
75/40/20/15/10 66  S118.50 
75/40/20/15/10 66  511225 
75/40/20/15/10  66  S118.50 
75/40/20 
75/40/20 
75/40/20 
75/40/20 
75/40 
75/40 
75/40 
75/40 
80/40/20/15/10 
80/40/20/15/10 
80/40/20/15/10 
80/40/20/15/10 
80/40/15 
80/40/15 
80/40/15 
80/40/15 

66 
66 
66 
66 
66 
66 
66 
66 
69 
69 
69 
69 
69 
69 
69 
69 

S 95.50 
S101 75 
S 95.50 
S101.75 
S 81 00 
S 87.25 
S 81.00 
S 87.25 
S117.25 
S123.50 
S117.25 
S12350 
S 85.75 
S 92.00 
S 85.75 
$ 92.00 

Please include S3.00 for shipping and 
nsurance. 

T series are models specifically op-
.: rnized fur novice band opertors 

Please write for fully descriptive 5 page brochure. Contact your favorite dealer or order direct from Mor-Gairi 

41111.1111011, 
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Dr. Ralph E. Taggart WB8DQT 

602 South Jefferson 

Mason MI 48854 

Direct Printing FAX 
part II: constructing the facsimile recorder 

n part II of this three-part 
article, I will cover con-

struction of the facsimile 
recorder. Construction is 
probably the most critical 
part of the project, as con-
siderable mechanical tin-
kering is involved and the 
various parts must function 
smoothly in relation to one 
another if quality results 
are to be obtained. 

Recorder Mechanics 

The easiest approach is 
to use the FX-2E minikit 
available from METSAT 
Products, Box 142, Mason 
MI 48854. This kit contains 
drilled and plated circuit 
boards for the electronics 
circuits and a complete set 
of parts, most fully assem-
bled, for the fax mechanics. 
The mechanical assembly, 
illustrated in Fig. 1, is made 
up of a series of parts ma-
chined out of brass, alumi-
num, and stainless steel and 
it is built like a battleship. It 
is quite heavy and massive 
and provides the rigidity 
and precision required for a 
smoothly operating system. 
The parts are drilled and 
tapped to permit assembly 
and disassembly with ma-
chine screws, and the kit in-
cludes all of the mechanics 
components including the 
motors. About 15 minutes 

of additional assembly 
work is required to get the 
assembly ready for opera-
tion. The cost for this pack-
age is $500 plus shipping. 
This is more than you will 
pay for the home-built al-
ternative but does elimin-
ate virtually all of the work 
associated with the me-
chanical part of the project, 
and you also get circuit 
boards for the electronics. 

The second approach is 
to build the mechanics 
yourself. To this end, I have 
documented a modified 
(and improved) version of 
the fax mechanics de-
scribed in the first edition 
of the Weather Satellite 
Handbook. This assembly 
will do an excellent job, but 
you will have to build it and 
do considerable fine-tuning 
to get it operating properly. 
Once it is set up, it should 
require very little ongoing 
maintenance. 

The Drum. The drum (Fig. 
2) is fabricated from a plas-
tic rolling pin—a "Pastry 
Pin" manufactured by the 
Housewares Division of the 
Foley Manufacturing Com-
pany of Minneapolis. This 
item is sold in housewares 
departments and discount 
stores across the country 
and costs between $1.60 

and $2.00 depending upon 
the source. The drum is just 
over 2 inches (5 cm) in 
diameter and is perfect for 
this application. Other ma-
terials may be used for the 
drum, but you should stick 
close to this figure for the 
diameter to avoid distor-
tion of the image aspect ra-
tio. 

The plastic handles of 
the rolling pin are twisted 
off and the shaft removed. 
A fine saw is used to cut the 
drum down to a length of 8 
inches. True the cut end by 
using a fine file or sand-
paper, and insert the end 
piece removed from the 
short length that was cut 
from the drum. The steel 
shaft should be cut down to 
11.25 inches (save the piece 
you cut off as we will use it 
for the stylus). Deburr the 
ends with a fine file, and 
use steel wool or emery 
cloth to remove any corro-
sion from the steel shaft. 
Use a cyanoacrylate adhe-
sive  (Super  Glue -cm, 
Eastman 910Tm, or other 
brands) to cement the shaft 
into place as indicated in 
Fig. 2. 

Now comes the part 
which is harder to describe 
than it is to do. The paper 
we will use is a front-

grounding paper. This 
means that the ground 
return must be provided 
from the paper surface. 
This is accomplished via an 
aluminum foil strip at-
tached to the drum surface 
and connected to the drum 
shaft for grounding. Drill a 
#2 pilot hole at the right end 
of the drum and place the 
small end of the angled 
piece of foil over this hole. 
Use a small sheet-metal 
screw to attach a small 
solder lug so that it is in 
contact with the foil strip. 
The 7-inch length of foil is 
folded in half lengthwise 
along the dotted line and 
laid along the precise 
center line of the drum so 
that the right end of the 
strip is in contact with the 
piece of foil already in 
place. A long piece of trans-
parent tape is then used to 
attach the lower side of the 
folded tape to the drum sur-
face. The upper folded side 
must be free so that the 
paper can be inserted under 
it when it is fastened to the 
drum. The transparent tape 
should extend all the way to 
the back of the fold so that 
the entire lower half of the 
foil strip is covered, and 
should be wide enough to 
extend past the foil on three 
sides as indicated in the 
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figure. Additional tape then 
can be used to cover the ex-
posed parts of the angled 
piece of foil so that it will 
not pull loose. 

Next, break two brass in-
serts out of standard plastic 
panel knobs. Set one of 
these aside for stylus con-
struction and slide the 
other over the right end of 
the drum shaft, using its set 
screw to secure it up 
against the right end of the 
drum. Prior to this step, 
however, you should solder 
a short length of hookup 
wire to the outside of the 
brass insert. When the in-
sert is locked in place, cut 
and strip the wire and 
solder it to the small solder 
lug mounted previously. Do 
this operation quickly to 
avoid melting the plastic of 
the drum. A small magnet 
should be cemented to the 
drum as indicated in the fig-
ure. This completes the 
drum assembly. It should 
be set aside carefully to 
avoid spoiling your handi-
work. 
Motors. The drum and 

traverse motors which are 
recommended are manu-
factured by the Hurst 
Manufacturing Company of 
Princeton IN. Other syn-
chronous motors of iden-
tical speed and similar 
power rating or torque may 
be substituted. Motors of 
other speeds might also be 
usable if suitable gearing is 
provided to produce the 
proper speed at the output 
shaft of the gearing assem-
bly. 

The drum motor is a 
240-rpm type-GA motor, 
rated at 10 W, with 
600-inch-oz. torque at 1 
rpm. This speed is not a nor-
mally stocked option, but 
can be obtained on special 
order with a lead time of 4-6 
weeks. The traverse motor 
selection is based on the 
class of service for which 
the recorder is intended. 
For GOES WEFAX, you 
should obtain a 40-rpm 
type-CA motor. This selec-
tion also will work well for 

Fig. 1. A photograph showing the ME TSA T version of the facsimile mechanics. The home-
built version described here operates on the same principles, but some features have 
been changed to facilitate home construction. In the METSAT version, the base and 
backplate are 1/2" aluminum with 1/8" aluminum side plates. The motors are to the left 
and the stylus carriage and the stylus itself are visible. In the illustrated version, the 
machined brass carriage base plate rides on two brass rails. The drum shows the foil 
grounding strip, magnet, and grounding wire and shaft collar. The magnetic reed switch 
that helps control WEFAX phasing is shown on the right end plate. 

METEOR display. TIROS N 
display will require a 
20-rpm type-CA motor. 
Both the 40- and 20-rpm 
motors are available as 
stock items. It should be 
noted that all of the motor 
speed ratings given are ref-
erenced to 60-Hz ac drive. 
In 50-Hz countries, you 
should obtain motors de-
signed to operate from 
50-Hz mains. Do not do this 
for the drum motor as the 
sync system is designed to 
provide 60-Hz drive, and if 
you use a 240-rpm motor 
designed for 50 Hz, the 
drum will be too fast. The 
motor wiring should be fol-
lowed carefully, or the mo-
tors may not turn in the 
proper direction—some-
thing that will lead to some 
rather unusual pictures. 
Mechanics Assembly. 

Fig. 3 shows some general 
views of the relationship of 
parts for the home-built ver-
sion of the fax mechanics. 
Precise measurements are 

2 00. 

2 

10 00  - -

II 
25' 

0 75" 1 

0375' vizzlif-/  
0 5.-

•  2 0•  0' 

Fig. 2. (1) General drum configuration. (A)1/4" steel shaft. 
(B) Drum. (C) Small solder lug. (D) Piece of insulated 
hookup wire soldered to C and E. (E) Brass insert from a 
1/4" control knob secured io the drum shaft with its set-
screw. (2) Layout of aluminum foil strips (crosshatched) 
and transparent tape (stippled) on the drum. (F) is the small 
magnet attached to the drum surface with double-sided 
adhesive foam tape. (3) Dimensions of aluminum foil 
strips (see text for assembly). 
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TOP VIEW 

0  ,M11.1/1 

END VIEW 

BASE 

Fig. 3. The facsimile recorder mechanical assembly. A—Drum motor; 8 —traverse motor; C— motor mounting plate 
angle bracket; D — motor mounting plate; E —rubber-tubing shaft coupling; F —drive-rod support plate angle bracket; 
G — drive-rod support plate; H — 3/8" panel bushing; I—drum support bracket; I —carriage track bracket; K —glass-plate 
track surface; L —1/4-20 threaded drive rod; M —drum assembly; N —stylus-carriage base; 0—stylus support; P— car-
riage-drive washer, and Q-1/4-20 carriage-drive nut. 

Fig. 4. Stylus holder details. (A) 3-1/4" piece of 1/4" steel 
rod stock (left over after the drum shaft has been cut to 
size). (8) 3/4" piece of 3/8" o.d. plastic tube stock. (C)1/2" 
piece of 1/16" tube stock (stylus holder). (D) length of 
hookup wire soldered to one end of (C). (E) Wire stylus in-
serted into (C). 

of little use since the details 
of layout will depend upon 
the locally available mate-
rials. I will, however, pro-
vide some general notes, 
trusting in your ability to 
improvise. 

The base of the unit is 
best made with a piece of 
3/4" plywood. The surface 
should be covered with for-
mica, masonite, or some 
other smooth material. The 
recorder will produce some 
fine black ash that ac-
cumulates after a time and 
needs to be wiped off the 
surface. This is quite dif-
ficult if the natural rough 
wood porous surface is re-
tained. The recorder me-
chanics utilize standard 
3/8" panel bushings for 1/4" 
control shafts as bearings 
for the drum and drive rod. 
The drum is supported by 
two such bushings mounted 
at the top of the upright 

section of two standard 
steel or brass right-angle 
brackets available from 
local hardware stores. The 
brackets should have the 
standard screw holes en-
larged to 3/8" to accom-
modate the bushings. 

Mount the right bracket 
to the base with wood 
screws and orient the left 
bracket so that the drum 
will turn freely when the 
bracket is screwed in place. 
Occasionally, these brack-
ets are not completely true 
so that some bending with a 
pair of heavy pliers may be 
required after mounting to 
true up the bushings so that 
the drum will turn freely. 
The drum motor is mounted 
to a plate of G-10 fiberglass 
board stock, 1/8" aluminum 
sheet stock, or other rigid 
material. This mounting 
plate is secured to the base 
with a piece of 1/2" alumi-

num angle stock cut to the 
width of the motor mount-
ing plate. The hole for the 
motor shaft bushing is 
drilled so that the motor 
shaft will line up precisely 
with the drum shaft when 
the plate/bracket assembly 
is screwed to the plywood 
base. 
Once the shaft bushing 

hole has been drilled cor-
rectly, you can mark and 
drill the holes for the motor 
mounting lugs. Final posi-
tioning and securing of the 
mounting plate to the base 
is done while checking the 
alignment of the motor and 
drum shafts. The motor and 
drum are coupled with a 
piece of thick-walled tubing 
of the type used for vacu-
um lines in laboratories or 
automobile engines. 
The stylus carriage is 

assembled from hardwood. 
The base piece should be 
about 3 inches square, and 
the vertical upright should 
be cut so that it is at or 
slightly above the center-
line of the drum. A long 
piece of aluminum angle 
bracket is laid out parallel 
to and about an inch out 
from the drum face to de-
fine one edge of the car-
riage track. The positioning 
of the other edge is based 
on the width of your car-
riage base piece. The sec-
ond rail should be posi-

tioned to provide a smooth 
sliding fit for the carriage 
base piece. It should be 
tight enough to eliminate 
any shifting of the base but 
no so tight that it binds. 
Once the second track rail 
has been mounted, you 
should measure the track 
width (between the rails) 
and have a piece of window 
glass cut to fit between the 
rails. It should be epoxied in 
place. 
The next job is to prepare 

the support plates for the 
1/4-20 threaded drive rod. 
The rod must run down the 
center of the track at a 
height that will place it 
about 1/2" above the top 
surface of the carriage 
base. The rod is supported 
by two 3/8" bushings in 
small plates of G-10 board 
stock or metal secured to 
the base with strips of 
aluminum angle stock. Drill 
the plates so that the 3/8" 
holes are at exactly the 
same height. Install the 
bushings and secure the 
plates to the base so that 
the rod runs down the cen-
ter of the track. 
The traverse motor 

mounting arrangements are 
essentially identical to 
those of the drum motor, 
with alignment and mount-
ing adjusted to keep the 
traverse drive shaft in align-
ment with the threaded 
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drive rod. 
A 3/8" hole should be 

drilled in the vertical 
member of the carriage 
assembly so that the car-
riage can be moved along 
the length of the track 
without coming in contact 
with the drive rod. Remove 
the carriage and paint it 
with several coats of epoxy 
paint or other oil-resistant 
finish. While the carriage is 
drying, take a 1/4-20 nut and 
drill a small hole part way 
through one of the flat 
faces on the edge of the 
nut. Solder a 3/4" wire brad 
or nail into this hole. 

A small quantity of 
talcum powder should be 
sprinkled onto the track to 
serve as a dry lubricant. 
Place the carriage at the 
center of the track and 
thread the drive rod 
through the left support 
bushing, continuing to ex-
tend the rod until the right 
end protrudes through the 
hole drilled in the vertical 
carriage member. Slide the 
1/2" flat washer over the ex-
posed end of the drive rod 
and thread the prepared 
nut over the end of the rod. 
Run the nut down the rod 
(to the left) while extending 
the rod until it passes 
through the support bush-
ing on the right end of the 
track. Couple the right end 
of the threaded drive rod to 
the traverse motor shaft us-
ing another piece of thick-
walled rubber tubing. 

Rotate the drive nut until 
the brad is horizontal, and 
move the carriage up 
against the drive nut/wash-
er assembly. Note that if 
the drive rod is rotated in 
either direction, the nut will 
rotate until the brad comes 
into contact with the car-
riage base. At this point the 
nut can no longer rotate 
and must move along the 
shaft. If the shaft is rotated 
in a counterclockwise di-
rection (viewed from the 
front of the traverse motor), 
the nut will move away 
from the carriage and to-
ward the motor. This is 

Pin  Function 
1  Ground 
2  Phase sensor reed switch (S203) 
3  Stylus 
4  M2 black lead (both) 
5  M1 white lead 
6  M1 black lead 
7  M2 red lead 
8  M2 white lead 

Table 1. 

what will occur when you 
are resetting the recorder. If 
the shaft is rotated in a 
clockwise direction, the nut 
will move away from the 
motor, pushing the carriage 
ahead of it. Misalignment 
or wobble in the shaft will 
cause the nut to slide 
around in contact with the 
washer but will not result in 
axial movements of the car-
riage; the only motion 
transferred to the carriage 
is a smooth push down the 
length of the carriage track. 
This particular drive system 
is much superior to systems 
where the nut is directly at-
tached to the carriage as-
sembly. 
The final step in the 

assembly of the main me-
chanics package is to fabri-
cate a small aluminum 
bracket that will attach to 
the right drum-mounting 
bracket and hold the mag-
netic reed switch above the 

•  

Fig. 5. Stylus support details. (A)1 " brass angle bracket. (B) 
1" piece of 1/4" (o.d.) brass tubing soldered to the top of 
the vertical leg of the angle bracket. (C) 1-3/4" piece of 
3/16" (o.d.) brass tube soldered at one end to the side of 
the brass insert from a 1/4" control knob (D). (E)3/16"(i.d.) 
wheel collar. (F) 5/16" piece of 1/4" (o.d.) brass tube stock 
soldered to (C) so that the latter extends beyond (F)on the 
right side. 

right end of the drum. Wire 
leads should be soldered to 
the switch terminals and a 
covering of electrical tape 
placed over the entire 
switch assembly. The alu-
minum support bracket and 
the attachment of the 
switch assembly to this 
bracket should be adjusted 
so that the small magnet on 
the drum will close the 
switch once during each 
drum revolution. This can 
be checked with an ohm-
meter connected to the 
switch leads. Although alu-
minum is specified for the 
switch mounting assembly, 
almost any non-ferrous 

metal can be used. Steel 
should be avoided as it will 
gradually become magne-
tized in the field of the 
drum magnet, exerting a 
pull on the switch elements 
that will gradually make 
the switch less sensitive. 
Stylus Assembly. The de-

tails of the stylus assembly 
are shown in Figs. 4 and 5. 
The stylus holder is made 
up from the scrap piece of 
1/4" steel rod cut from the 
drum shaft. To insulate the 
stylus from the support 
arm, a small piece of plastic 
tubing is cemented to the 
end of the steel rod, using 
cyanoacrylate glue. A small 

Fig. 6. Stylus pivot and stylus arm assemblies. The stylus support bracket and pivot 
assembly are shown to the left, while the stylus arm is on the right. 

73 Magazine • December. 1980  55 



piece of 1/16" brass tubing 
(this and other sizes of brass 
tubing are available in your 
local hobby shop) serves to 
hold the small, steel stylus 
wire. A piece of lightweight 
hookup wire is soldered to 
one end of the brass tube 
which then is mounted in a 
hole drilled in the plastic 
end piece and secured with 
cyanoacrylate cement. 
For the stylus wire, you 

will need one of the small 
wire brushes designed to 
operate in an electric drill. 
(We will get to that during 
final checkout.) The stylus 
arm is supported by a brass 
pivot/bearing assembly 
formed of small pieces of 
brass tubing. The bearing 
assembly is soldered to a 
small brass angle bracket 
screwed to the vertical sup-
port of the carriage assem-
bly. The precise size of the 
various pieces of tubing 
used for the bearing assem-
bly is unimportant as long 
as the pieces nest smoothly. 

The second brass knob 
insert, which you had set 
aside earlier, is soldered to 
the long piece of tubing (C) 
which serves as the axle of 
the support structure for 
the stylus arm. The bearing 
for the support of this axle 
(B) is soldered at the top of 
the vertical extension of the 
brass angle bracket. An alu-
minum "wheel collar," 
available from the same 
hobby shop where you get 
the tubing, serves as a stop 
at the brass insert end of the 
shaft, while a small piece of 
tubing (F) is slipped over the 
shaft and soldered at the 
outside end to provide the 
second stop. The tubing 
pieces should be deburred 
and the ends filed true prior 
to assembly. When com-
pleted, the inserted knob 
should rotate very freely 
but with no excess play in 
any other axis. Fig. 6 shows 
the assembled stylus parts 
to give you some idea how 
they look when assembled. 

The stylus pivot assem-
bly is mourted to the car-
riage upright using wood 
screws. It cAould be ori-
ented with *e b-aring tube 
facing the drum. The free 
end of the stylus arm is in-
serted in the bra,s knob ir-
sert, and the sup-ort arm is 
oriented so th t• the pro-
truding brass tuhe is facing 
directly down at the top 
center of the drum. The set 
screw of th,2 insert then can 
be tighten2d to secure the 
stylus arm. The small brass 
tube used to hold the wire 
stylus should now be rest-
ing in contact with the top 
of the drum along the cen-
terline. The weight of the 
stylus arm will supply the 
needed stylus pressure. You 
should be able to lift the 
stylus arm, folding it back 
away from the drum, and 
there should be no binding 
in the pivot assembly. 
The connection between 

the control electronics and 
the mechanics assembly is 

via an 8-conductor cable. 
The cable is anchored to 
the base of the mechanics 
assembly and is equipped 
with an 8-conductor plug 
(P3) that mates with an 
8-conductor socket on the 
rear apron of the elec-
tronics cabinet. The P2 and 
P3 pin assignments, as in-
dicated in the schematics, 
are shown in Table 1. 
Heat-shrink tubing, tape, 

or other insulating steps 
should be taken for all con-
nections (including the M1 
starting capacitor, C301) to 
eliminate the possibility of 
shorting leads or creating a 
shock hazard. 
If you've managed to get 

the electronics constructed 
and working already, com-
pleting this mechanical 
phase should keep you 
busy until part III of this ar-
ticle arrives. In part III, 
we'll put the whole system 
together, test and calibrate 
it, and (hopefully) enjoy the 
results.M 

HAM-KEY'' 
RADIO TELEGRAPH SENDING DEVICES 

Model HK-3M  >1 <" 

New $1595 

" Deluxe straight key 
* Anti-tip bracket. Can't tip 
Heavy base. No need to attach to desk 

Add $2.00 Shipping 
& Handling. 

• Navy type knob 
• Smooth action 

Model AT-B anti-tip bracket only, to convert any HK-3 to HK-3M. 
$1.50 Postpaid 

CC-3P shielded cable & plug for HK-3M $1.50 
Add $ .50 Shipping & Handling. 

Model HK-2, same as HK-1 

Model HK-1 at 
11°W $ 2 4 

95 

Add $2.00 Shipping 
& Handling. 

• Dual lever squeeze paddle 
• For use with all electronic keyers 
• Heavy base with non-slip rubber feet 
• Paddles reversible for wide or close 
finger spacing 

but less base for incorporation in your 
own keyer. $16.95 
Add $1.00 Shipping & Handling 

CC-1P shielded cable & plug for HK-1 $2.00 
Add $ .50 Shipping & Handling. 

Model HK-4  N14 <-

Now $3795 
Add $2.00 Shipping 
& Handling. 

*Combination HK-1 & HK-3 on same base 
*Straight key may be used conventionally or as a switch to trigger 
a memory. 

CC-1/3P Shielded cable with plugs for HK-4 $3.50 
Add $1.00 Shipping & Handling 

Model HK-5A Electronic Keyer 

N.$5495 
Add $2.00 Shipping 
& Handling. 

• Uses Curtis 8044 keyer chip 
• Iambic circuit for squeeze keying  • Grid block or direct keying 
• Self completing dots & dashes  * Speed, volume, tone & weight 
• Dot & dash memory  controls on front panel 
• Built-in sidetone  • Use with HK-1 or HK-4 
" Battery operated with provisions fur external power 
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W HY GET ON FAST SCAN ATV ? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, the shack, etc., at a cost that is less than 
slowscan. 'Requires only a technican class or higher. 

• Really aids public service communications for parades, RACES, 
CAP searches, weather watch, marathons, etc. 

• DX is about the same as 2 meter simplex - 15 to 100 miles. 
• ATV uses broadcast standards.  No special converters needed. 
Receive full color and sound on a regular TV set. 

TC-1 TRANSMITTER/CONVERTER  ALL IN ONE BOX READY TO OPERATE $399 delivered U.S. 
Plug in any closed circuit camera, antenna, mic., and TV set and you 
are on the air. Contains the basic four modules, AC supply, and T/R 
switch.  Full color and sound.  Specify xmtr freq and TV ch 2 or 3. 

Build Your Own System with The Basic Four Modules 

1. TXA5-4 ATV EXCITER/MODULATOR   $ 89 ppd 
This wired and tested module is designed to drive the Motorola MHW-710 module 
in the PA5 10 watt linear amp. The crystal in the 100 mHz region keeps harmonics 
out of two meters for talk back. The video modulator is full 8 mHz for computer 
graphics and color. Requires 13.8 vdc reg @ 70 ma. Tuned with xtal on 439.25, 
434.0 , or 426.25 mHz. Two Freq $ 115 ppd. 

2. PA5 10 WATT ATV POWER MODULE  $79 ppd 
The PA5 will put out 10 watts RMS power on the sync tips when driven with 80 
mw by the TXA5 exciter. 50 ohms in and out, plus bandwidth for the whole band 
with good linearity for color and sound. Requires 13.8 vdc regulated @ 3 amps. 

3. FMA5 AUDIO SUBCARRIER GENERATOR  $ 29 ppd 
Puts audio on with your camera video just as broadcast TV does at 4.5 mHz. Puts 
out up to 1 v p-p to drive the TXA5 or VM-2, 3, or 4 modulators. Requires low 
Z mic (150 to 600 ohms), and +12 to 18 vdc @ 25 ma. Works with any xmtr 
with 5 mHz video bandwidth. 

4. TVC-2 ATV DOWNCONVERTER  $ 55 ppd 
Very sensitive stripline MRF901 (1.7 db NF) preamp and double balanced mixer 
module digs out the weak ones but resists intermods and overload. Connects be-
tween uhf antenna and TV set tuned to channel 2 or 3. Tunes 420 to 450 mHz. 
Requires +12 to18 vdc @ 20 ma. Super sensitive TVC-2L with NE64535 preamp 
(.9 db NF) preamp $ 79 ppd. 

TVC-4 ATV DOWNCONVERTER  $ 89 ppd 
This is a packaged version of the TVC-2 converter with internal power supply. 
Has BNC input and F output connectors.  Also available with the NE64535 for 
$115 ppd. Size 5% x 21/2  x 7 inches. 

PACKAGE SPECIALS 
TXA5-4, PA5, FMA5, and TVC-2 
BASIC MODULE PACKAGE.... $ 239 ppd 

OPTIONS: 

2 frequency exciter   add $ 30 
NE64535 low noise downconverter . add $ 30 
Packaged TVC-4 downconverter.   add $ 34 

SEND SELF ADDRESSED STAMPED ENVELOPE FOR COMPLETE 
CATALOG AND ATV INFO. We have all your ATV needs: Antennas, 
Cameras, Repeaters, Video Monitors, Preamp, Linears, Test Equipment, 
and more.  19 years in ATV. Check, Money Order or Credit Card by 
mail. Credit Card orders call (213) 447-4565 

P.C. ELECTRONICS 
Maryann  2522 PAXSON Tom 
WB6YSS  ARCADIA. CA 91006  W6ORG 
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A 600-MHz Universal Counter 
you'll freq out over this one 

Function Input 
Pin 3 

Range Input 
Pin 14 

Control Input 
Pin 1 

A 

SEE FIGURE 2 

'DV 

36 

Function 

Frequency 
Period 
Frequency Ratio 
Time Interval 
Unit Counter 
Oscillator Frequency 

0.01 s/1 cycle 
0.1 s/10 cycles 
1 s/100 cycles 
10 s/1k cycles 

Blank Display 
Display Test 
1 MHz Select 
External Oscillator 
Enable 

'DV 

Table 1. 

Digit 

Do 
D, 
D, 
D4 
D, 
D2 

D,, 
D, 
D2 
D, 

D, and 
D, 
D, 
D. 

EXT 
DISP  MXIX  OSC  FUNCTION 
TEST  ENABLE  ENABLE  IN 

• 

E. E. Buffington W4VGZ 
2736 Woodbury Drive 
Burlington NC 27215 

This is truly a one-chip 
counter. The Intersil 

ICM7216 BIPI counter chip 
does it all. It is a frequency 
counter, period counter, 
frequency ratio counter, 
time interval counter, or a 

Hold  totalizing counter. It uses a 
1- or 10-MHz timebase and 
has facilities for an external 
timebase input. For period 
and time interval, the 10-
MHz timebase gives 0.1-mi-
crosecond resolution. In 

CONTROL 
IN 
• 

ExT 
OSC 

HOLD  IN 

,31.( IN9,4 y IN914 IN9I4 10K 

2 1 CM 
7216 
811,1 

9 

2 

13  

IA 

DIGIT DRIVE 

(8 WIRES( 

FUNCTION 

(6 WIRES) 
RANGE 

(4 WIRES) 

RESET 

DX 

05 

06 

07 

0: 

28 

27 

26 

25 
24 

23 

22 
21  

20 

19 

I. 
$7 

16 

IS 

RANGE 

Fig. 1. Counter section part of main board. 

SEG DRIVE 

(El WIRES) 

•5V 

400F TTP 

)r  
*MHz 

22M  •5V 
 I 3 9)0 811 j 

the frequency mode, the 
user can select accumula-
tion times of 0.01, 0.1, 1, 
and 10 seconds. With a 
10-second accumulation 
time, the frequency can be 
displayed to a resolution of 
0.1 Hz in the least signifi-
cant digit. There is 0.2 sec-
onds between measure-
ments in all ranges. 

This universal counter 
chip has a high-frequency 
oscillator, a decade time-
base divider, 8-decade data 
counter with latches, a 
7-segment decoder, digit 
multiplexers, and 8-seg-
ment and 8-digit drivers 
which can directly drive 
large LED displays. The 
counter has a maximum in-
put of 10 megahertz and, 
with the prescaler, this is ex-
tended to over 600 mega-
hertz. 

Intersil has an excellent 
16-page data brochure de-
scribing this and other 
counters in a series. I have 
quoted from this brochure 
in many instances in this ar-
ticle. The A, C, and D ver-
sions of this counter have 
other characteristics and re-
quire a different circuit 
board layout, so beware. 

Signal Conditioning 

Front-end design is a 
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thorny problem since not 
enough gain means that 
there are many instances 
where a measurement can-
not be made. Too much 
gain and you will be count-
ing 60 Hertz, 120 Hertz, the 
local radio station, and 
whatever trash is there. I 
think the front end given 
here is a good compromise, 
with 50- to 100-millivolt rms 
sensitivity. The low fre-
quency end has coverage to 
less than 5 Hz. 

Multiplexed Inputs 

The function, range, con-
trol, and external decimal 
point inputs are time-multi-
plexed to select the input 
function desired. This is 
achieved by connecting the 
appropriate digit driver out-
put to the inputs. The input 
function, range, and control 
inputs must be stable dur-
ing the last half of each dig-
it output (typically 125 µs). 
The multiplex inputs are ac-
tive low for the common 
cathode ICM7216B. 
Table 1 shows the func-

tions selected by each digit 
for the multiplexed inputs. 
You will note that some 
possible functions are not 
implemented in my circuit 
board. 

Control Input Functions 

Display Test—All seg-
ments are enabled contin-
uously, giving a display of 
all 8s with decimal points. 
The display will be blanked 
if Display Off is selected at 
the same time. 

Display Off —To enable 
the Display Off mode, it is 
necessary to input D3 to the 
control input and have the 
HOLD input at V+. The 
chip will remain in the Dis-
play Off mode until HOLD 
is switched back to V — 
While in the Display Off 
mode, the segment and dig-
it driver outputs are open. 
During Display Off, the 
oscillator continues to run 
with a typical supply cur-
rent of 1.5 mA with 10-MHz 
crystal and no measure-
ments are made. In addi-

8 IN 

•5V 

147,F 01 I  Oi  Oi 

PRESCALE IN 

Fig. 2. Signal conditioner part of main board. 

PRESCALER 

UNCTION IN .5V 
MOLD  

/C7.,ESET 

LOT OSC EN 

TEST 

8. • 

11-$ NIKE EN 

MAIN BOARD 

A  PRESCALE 

•S 7V 

 t < A IN 

REEKIENCY-• IDOl 

DIGIT DRIVE 

FUNCTION Si $,COUNT • 103I   

LOSCILLATOR DREG 1021' 

PER OD • 107) 
R•TI0 - •/  UK) 

.INTERVAL A-.8104) 

•5V 

SEGMENT DRIVE 
RANGE M 

DO 

CONTROL IN 

A l EXT ODD IN 

tion, inputs to the multi-
plexed inputs will have no 
effect. A new measurement 
is initiated when the HOLD 
input is switched to V—. 
The Display Off feature is 
not implemented in my cir-
cuit board layout. 
/-MHz Se/ect —The 1-

MHz select mode allows 
use of a 1-MHz crystal with 
the same digit multiplex 
rate and time between mea-
surements as with a 10-MHz 
crystal. The decimal point 
is also shifted one digit to 
the right in period and time 
interval, since the least 

RANGE 52 

COMMON CATHODE 
a DIGIT MULTIPLEXED DISPLAY 

D2 

D3 

Fig. 3. External connections. 

LINE 11 

ALL DIODES IN4001 OR EQUIVALENT 

Fig. 4. Power supply. 

significant digit will be in 
microsecond increments 
rather than 0.1-µs incre-
ments. 
External Oscillator Enable 

— In this mode, the external 

SEE FIGURE 

DO DI 
02 

03 

SEC CYCLES 
Oi  1 0 
0 I  10 0 

I 0  100 0 

10 0  1K 

•5V 

oscillator input is used in-
stead of the on-chip oscilla-
tor for timebase input and 
main counter input in peri-
od and time interval modes. 
The on-chip oscillator will 
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•3 7V 

INPUT 

Fig. 5. Prescaler. This divide-by-one-hundred prescaler has 
and gives good performance to over 450 MHz. 

continue to function when 
the external oscillator is se-
lected. The external oscilla-
tor input frequency must be 
greater than 100 kHz or the 
chip will reset itself to en-
able the on-chip oscillator. 
Hold Input—When the 

hold input is at V+, any 

measurement in progress is 
stopped, the main counter 
is reset, and the chip is held 
ready to initiate a new mea-
surement. The latches 
which hold the main count-
er data are not updated, so 
the last complete measure-
ment is displayed When 

a grounded-base input stage 

hold is changed to V — , a 
new measurement is ini-
tiated. 
Reset Input—The reset 

input is the same as a hold 
input, except that the latch-
es for the main counter are 
enabled, resulting in an out-
put of all zeros. 

III 111;77, 1,1 
JSO 

9t1191 ff•Th, 
ZSAVM 
83iNnoa 
A3431107111 

0 

1  T°1 

0  14 

Fig. 6(a). Main counter board. 

CONTROL  e 
— 44 -

10K 

FUNCTION 
•   

•-•-•-•--•-•-•-•d• DI G1T  10K 

IOM 
SEGMENT 0-.1b--•--•-•-•-•-• 

OSC 

!boa 

10MHz 

— 11/ -

1 01 

47µF 

14 7K 
100 pF 

100K 

7413 

47µF 

2N3823 

.T- tIM  

68pF1 

47K  01  
2N2222 

ii 
47K 

2N2222  6 Bp F_L 

100K 

I_50pF  A, „4T 2N31323 

T VAR  0 47K 

Fig. 6(b). Component layout, main counter board. 

100K 
— vvv -
-11-100pF 

Range Input—The range 
input selects whether the 
measurement is made for 1, 
10, 100, or 1000 counts of 
the reference counter. In all 
functional modes except 
unit counter, a change in 
the range input will stop the 
measurement in progress 
without updating the dis-
play and then initiate a new 
measurement. This pre-
vents an erroneous first 
reading after the range in-
put is changed. 

Display Considerations 

The display is multi-
plexed at a 500-Hz rate with 
a digit time of 244 µs. An in-
terdigit blanking time of 6 
µs is used to prevent ghost-
ing between digits. The 
decimal point and leading 
zero blanking have been 
implemented for right-hand 
decimal point displays. Any 
zeros following the decimal 
point will not be blanked. 
Also, the leading zero 
blanking will be disabled 
when the main counter 
overflows. 
The ICM7216B is de-

signed to drive common 
cathode displays at peak 
current of 15 mA/segment 
using displays with Vf = 1.8 
Vat 15 mA. Resistors can be 
added in series with the seg-
ment drivers to limit the dis-
play current in very effi-
cient displays if required. 

To get additional bright-
ness out of the displays, 
V + may be increased up to 
6.0 V. However, care should 
be taken to see that maxi-
mum power and current rat-
ings are not exceeded. 
The display consists of 8 

digits of multiplexed, com-
mon-cathode LEDs. A cir-
cuit board for the popular 
MAN 74 is given. Calculator 
displays are available at su-
per savings-8 or 9 digits on 
a circuit board for a dollar. 
You can't beat that!. 

Crystal Characteristics 

The circuit board has fa-
cilities for HC-33 or HC-18 
crystal holders. The oscilla-
tor is implemented as a 
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high-gain complementary 
MOS inverter. An external 
10- or 22-megohm resistor is 
used for biasing. The oscil-
lator is designed to work 
with a parallel resonance, 
10-megahertz crystal cali-
brated with 22 pF and hav-
ing a series resistance of 
less than 35 Ohms. You 
should not try to save mon-
ey here since the accuracy 
of your counter is directly 
dependent upon the accu-
racy of this oscillator. You 
should specify: A-T cut, op-
timum angle, and commer-
cial quality and accuracy. 

Prescaler 

The prescaler uses a 
grounded-base amplifier 
driving an 11C90 600-MHz 
divide-by-ten followed by a 
74196 divide-by-ten, result-
ing in a divide-by-100 cir-
cuit. The grounded-base 
amplifier yields a sensitivity 
of 20- to 50-millivolts rms 
and will respond to a 
1-Watt handie-talkie sever-
al yards away with a quar-
ter-wave antenna connect-
ed to the prescale input 
jack. Slightly better fre-
quency response from the 
74196 was obtained by us-
ing 5.7 volts. The voltage is 
reduced to 5 V for the 
11C90 by the silicon diode. 
The prescaler draws about 
200 mA from the 5.7-volt 
supply. 

Power Supply 

As the total current is on-
ly 300 mA or so, the simple 
power supply shown will be 
OK. Turning off the prescal-
er results in a savings of 200 
mA, so battery power is a 
reasonable option by using 
a 9-volt transistor radio bat-
tery for portable use. 

Construction 

This is where the satisfac-
tion of home-brew electron-
ics really comes forth. Your 
workmanship will be there 
for all to see, so a few dol-
lars spent for a good-look-
ing box will buy much as far 
as satisfaction goc.s. You 
may not want to implement 

Fig. 7(a). Prescaler board. 

Fig. 8. Display board. 

all six functions or all four 
ranges; this would simplify 
the front panel. The use of 
rainbow or ribbon wire will 
simplify the segment, digit, 
function, and range wiring. 

Conclusion 

Two of these counters 

IN 

_L .01 

100 
470 

oT/F--

680  150 

.01 

I IC90 

OUT 

74196 

IN 4001 -L -r .0 
4 714H I  . ( 1C9LF 

1 .54,7v 
Fig. 7(b). Component layout. 

were constructed, and good 
results were obtained with 
both. This is a fun project 
with little chance for prob-
lems. Circuit boards can be 
obtained from 0. C. Staf-
ford, 427 S. Benbow Road, 
Greensboro NC 27401. 
Write Ozzie at that address 

for a price list of both cir-
cuit boards and any other 
parts you're having trouble 
finding. 
I will gladly correspond if 

you will send an SASE with 
your questions. I hate to be 
this way, but: no SASE, no 
reply! • 

Main Board 

Resistors 
100 2, 1/4 W 
3k 9, 1/4 1, : 
4.'. c 2, 1/4 W 

10k 9, 1/4 W 
100k.  1/4 W 
1 r. egohm, 1/4 W 
10 iegohm, 1/4 W 
5k -0-5) .'.ot 

Capat itors 
6.8-, r disc 
39-j  disc NPO 
100-pF disc 

C "C 
d.sc or tantalum 

4.714F tantalum 
47-j,F tantalum 
47-14F axial tantalum 
50-pF variable 

Semiconductors 
1N914 
2N2222 
2N3823 
SIN 1413 
ICM7216 131PI 
10-MHz crystal 

Qty. 
2 
2 
4 
3 
5 
2 
1 
2 

2 
1 
2 
4 
2 
2 
2 
1 
1 

7 
2 
2 
1 
1 

(see text) 

Parts List 

Prescaler 

Resistors 
100 9, 1/4 W 
150 9, 1/4 W 
470 2, 1/4 W 
680 9, 1/4 W 

Capacitors 
disc 

10-1.,F tantalum 

Other Parts 
1N4001 
2N5179 
11C9ODC 
SN74196 
4.7-PH Coil 

Counter 

Common-cathode display 
Function switch 
Range switch 
Prescale switch 
Hold switch 
Reset switch 
1 MHz En. switch 
Ext. osc. en. switch 
Display test switch 
Coax jack (BNC) 
Power supply 

Qty. 
1 
1 
1 
1 

5 

(see text) 
1P6T 
1P4T 
2P2T 
1P-NO 
1P-NO 
1P1T 
1P1T 
1P-NO 
4 each 
(see text) 

73 Magazine • December, 1980 .61 



For Your New Repeater or Link System, 
Or, to Replace 
Your Old "Klunker" 

2 Mtr. 

220 MHz 

450 MHz 
• 30W Output 
• Low Noise Wide Dynamic 
Range Frort End for E).cel-
len- Sensitivity & IM Rejec-
tion. 

• Sensitivity: 0.3uV Typ. 

• 12 Pole IF Filter, & 8 Pole 
Front End Filter. 

'Full Metering, Lighted 

Status Incicators/Cor trol 
Push-butto -s, Btry. Power 
Input, AC Pim. Supply, CW 
IDer, etc. etc. 

.Aade in USA 

SCR1000 
& SCR4000 

ARE FCC TYPE 

ACCEPTED 
'or CcmmerciE I 

Services 

Available just thE wa 
variot_ s repeater 'unction 

107/vet% Sftec &mot/ 
If you plan :o irstall a new Repeater or VHF/UH 
Link Systein (with or w/o Autopatch%, you'll fIncr 

that you can't find better qua ity, rropre r3liable 
equipment, witi all of the features and options 
you want at aNywhere iear  pcices- if you 
can find it a* a I! 

For many loam now, we heve specie ized .3pecif-

ically in the he'd of Vf4F/LHF Repeate -s, Links, 
Transceive.-s and all of tie accesscries to make-
up a complete yste m. We low have hundieds of 
repeater arid I nk systerrs operating stncess-
fully all OVErth3 world! 

When yoJ buy Spec Corm gear, yoi. get the 

be  fit of all 01 these years of experierce-you 
ge i bes!! Aid, years hem now, yDU II still be 

weat iiith Spec Comm/ 

Show -i ii Optior al Cabinet 

30 or 10 WATTS 
- on 2 Mfrs. 

ou want it-with Full ALA:pitch/Reverie-Patch/Land-Line Contro; Touch c.ie Contro o 
'Pt": "Emergency PA-. ID": varicier lore & -imer Units, e:c. PLUS-tre finest Duplex 

ers, Cabinets. An ennas, Cables. etc. Our Repealirs are sold failbry direct only, or th-o_igh Foreigr Sa es Reps. Ge-

your crder in A.SA.P.! 

SPECTRUM 
Call or write today and get the details , Export Orders - Contac. our Internat oral Dept 

1055 W. Germantown Pk, Dept. S10 
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CO MMERCIAL MOBILE & 
014A41  BASE TRANSCEIVERS 
/Vet Sftee ectoon -7,14e4,4ketitate etuitotawicareoot4 

220-240 MHz (e- .1 Exfr•Itd.ai4=a4og ) 136-174 MHz 

• 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 Vs" Thk. Aircraft Aluminum! 

110 FCC TYPE ACCEPTED—PARTS 21, 81, 90 • 

• .i••, attractive woodgrain housing 

• Built in AC Power Supply 

• Front Panel Status Indicator Lights  PCL300 30 Wt. 
• optional Rcvr Scanning Function Available  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' Reduces overload  de 
sense . and IM 

• Sens. 0.3 uV/12dB SINAD typ. 

• Sel ,6dB (11  '2 6 5 KHz  110dB  t 30KHz 18 

Pole Crystal Fit, ) 

• 'S Meter Output 

• Exc. audio quality! Fast squelch! w/0.0005% 

Crystal. 

SCR100 Receiver Assembly 
• SCR100 mounted in shielded housing 

• 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 Flt, 

• 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.  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 

220 MHz). 

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

vs/out 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 10 dB 

• Selectivity - 20 dB Si e 2 0 MHz - 60 dB 'Si n 6 MHz 

ID W OO Automatic Base 
Station C W Identifier 

• For Repeaters. Base Arntrs . etc 

• Fully Automatic ID timing & xmtr. keying. 

• Convenient Front Panel Controls Many Deluxe 

Features! 

• AC or DC powered 

• Easy to install' 19- Rack Mount 
• Reasonable Price' Ask for Data Sheet 

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

• Replaces Darlington Pass Tr.—for improved 
_  reliability 

• Includes new overvoltage -Crowbar" shut-
down circuit. 

• Complete kit, w/assembled PC board. $19.50 

+ S2.50 SH. 

ID250 CW ID & Audio Mixer Board 
• Adjustable ID tone, speed, level, timing cycle 
•4 Input AF Mixer & Local Mit amp 

• CON input & xmtr hold circuits 
• CMOS logic. PROM memory-250 bits/channel 

• Up to 4 different ID channels! 

• Many other features Factory Programmed 

SCT410 XMTR. ASSY. 

SCT110 VHF Xmtr/Exciter Board 
• 7 or 10 Wts Output 100°. 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% xtal 

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

Filter 7, rel pwr sensor 

SCT110 Transmitter Assembly 
• SCT110 mounted in shielded housing 

• Same as used on SCR1000 
• Completely assmbld wiF.T. caps, S0239 conn. 

• 7, 10 or 30 Wt. unit 

SCT410 UHF Transmitter Bd. or Assy. 
• Similar to SCT110 8-10 Wts 

• Avail w/ or w/o0S.111Supsir High Stability Crystal 

OscJOrion. 

• BA•40 30W. min. UHF Amp. Bd. 8, Heat Sink. 

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. HULO Pwr 

P L ON/OFF. Patch Inhibit/Reset. etc 

• Stable. anti•falsing design 55 Limit on access 

• For Add'I Functionist— Add a "Partial TIC" Board 

COMMUNICATIONS CORP. 
Norristown, PA 19401 • (215) 631-1710 

Send for 

Data Shoots! 

 -101  
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Richard C. Force WB1ASL 
Box 78 
Greenfield NH 03047 

Top-Banding the DX-60B 
part II: a companion vfo 

Part I of WB1ASL's 160-meter conversion for the DX-608 appeared on page 44 of the July 1980 issue of 73. 

'recently converted the 
Heathkit® DX-606 to 160 

meters. The transmitter 
works fine on that band, 
with one drawback: It is 
crystal controlled. This fact 

adds inconvenience to the 
operation even though 
there are four crystal posi-
tions provided. The ability 
to move at will around your 
allocated portion of the 

Photo A. Front view of the vfo showing use of the ARC-5 
cabinet. The front is covered by a copperclad plate for ap-
pearance's sake and for dial mounting. 

band not only eases opera-
tion, but also cuts down on 
operator frustration caused 
by unanswered responses 
to CQ calls. With many op-
erators using transceivers 
nowadays, they do not 
bother to tune after a call, 
but expect a response only 
on their own frequency. 
After many such unan-
swered calls, I decided to 
add a vfo to my newly-con-
verted rig. 

The DX-606 transmitter 
was originally designed to 
be used with the Heathkit 
HG-10B vfo on 80-10 me-
ters. In fact, the unit comes 
with a vfo accessory power 
socket provided on the 
back, as well as a vfo input 
and a vfo position on the 
crystal switch. The acces-
sory socket has pins for 
ground, 6.3 volts ac, 300 
volts, keying bias, and a 
110-volt ac line for power-
ing a relay for antenna 
change-over. 

With these facts in mind, 
I decided to use the existing 
provisions and design a vfo 
similar to the HG-10B to be 
used with the DX-60B on 
160 meters. This vfo would 
be compatible with the 

power and switching cir-
cuits provided. 

Because the HG-10B is a 
vacuum tube vfo, it seemed 
only reasonable to use vac-
uum tubes in the new de-
sign. The tubes I selected 
are, however, very easy to 
obtain even in this age of 
solid state. 

The circuit is straightfor-
ward and operates on the 
fundamental frequency of 
1.8-2 MHz. The 6AU6 tube 
operates as a Hartley oscil-
lator on this fundamental 
frequency. Grid-block key-
ing is used, with the keying 
bias provided from the ac-
cessory socket of the DX-
606. The bias, which is ap-
plied to the grid of the 
6AU6 through the NE-2 
neon lamp and R2, is suffi-
cient to cut off the oscilla-
tor during standby. When 
this bias is removed 
through keying the trans-
mitter, the oscillator re-
sumes oscillation. 

The 6C4 tube acts as a 
buffer. This tube, by the 
way, can be replaced by 
one-half of a 12AU7 or 
12AT7 or even by a 6J6 if 
the 6C4 cannot be found. 
The circuit helps to main-
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tam  n the stability of the 
oscillator by establishing a 
fixed load for the oscillator 
output. 
Of course, the 0A2 tube 

is a voltage regulator to en-
sure that the voltage to the 
vfo remains at 150 volts. 

As can be seen from the 
photographs, I made use of 
a surplus ARC-5 transmitter. 
I used the chassis, cabinet, 
and the coil form from'the 
oscillator section. The coil 
form was used for L1 in the 
new vfo. All frequency 
range models of the ARC-5 
use the same coil forms, so 
any ARC-5 unit will have 
the needed form. 

This coil form is made of 
ceramic, which is a very 
good material for the wind-
ing of oscillator coils. An-
other coil form and chassis 
can, of course, be substi-
tuted if you do not have a 
surplus ARC-5 transmitter 
lying around the house. 
(They're getting rarer all the 
time, but are still available 
from some surplus out-
lets—although at a cost 
much too prohibitive for an 
oscillator coil and a 
cabinet.) 

Be very selective about 
the coil form material to en-
sure stability in the trans-
mitter. Ceramic is best, but 
whatever material you use 
for the form, make sure the 
wire is wound tightly over 
the form and cemented in 
place with Q-Dope. Avoid 
toroid cores! They are very 
susceptible to frequency 
drift, especially in vacuum 
tube environments where 
there can be a high degree 
of change in the ambient 
temperature. Also avoid 
slug-adjustable core forms. 
If you must change the di-
ameter of the coil, experi-
ment with the number of 
turns until you get the right 
resonant frequency range. 
You also can resort to a coil 
chart or coil design for-
mula, but in all cases keep 
the coil Q quite high. 
As for the chassis, you 

can see from the photo-
graphs that there is plenty 

of extra space in the ARC-5, 
so a different chassis and 
cabinet could actually 
reduce the size consider-
ably. 

Mechanical stability in 
construction as well as heat 
shielding are, of course, of 
paramount importance as 
they are in all oscillator 
construction. By mounting 
the coil below the chassis, it 
is shielded from drafts and 
variations in temperature 
after initial warm-up. 

A sturdy bracket was fab-
ricated for the mounting of 
capacitor C3. This helps en-
sure that an accidental jar-
ring of the cabinet will not 
change the frequency of 
the oscillator. Also, keep 
component leads as short 
as possible for the same 
reason and to cut down on 
lead inductance. 
All frequency-determin-

ing capacitors should be 
either silver mica or poly-
ester types for stability. 

The inclusion of the 0A2 
regulator keeps the voltage 
to the oscillator rock 
steady, which is needed for 
stability purposes. 
By following these good 

construction practices, I 
can, after initial warm-up, 
zero-beat the vfo to a stable 
receiver and come back an 
hour later and still be on 

XE TING BIAS PIN 8 06608 
0 NE 2 

ICS 

T- C I C2  I C3 LI 
,J, /77 

82 

CO 
 )1   

R8 • 3002 PIN 0 DX 608 

Photo B. Top view of the vfo. The copperclad board is 
used to cover holes in the chassis and to mount vfo parts. 
The 6A U6 tube is in the front, the 6C4 is in the center, and 
the 0A2 is in the rear. 

zero beat. The amount of 
drift is infinitesimal. 

After constructing the 
vfo, tune-up and testing are 
simple matters. First, check 
all your wiring to make sure 
it is correct. Especially 
check to see that the power 
connections are wired to 
the power plug correctly. If 
you are like most of us, you 
probably haven't used octal 
sockets in years and the 
numbering of the pins 
might not be fresh in your 
mind. Check, and check 
again. Tubes are expensive, 
and they don't like to have 
110 or 300 volts on their fil-
aments. 

One preliminary adjust-

R3 
C6 

RFC 

ment can be made before 
the vfo is connected to the 
DX-60B. If a grid-dip oscilla-
tor is available, the vfo 
tuned circuit can be dipped 
to the 160-meter band. Do 
this by setting the main vfo 
tuning capacitor, C3, to the 
center of its range. Set the 
grid-dip oscillator to 1.9 
MHz. With the grid-dip os-
cillator coil coupled to L1, 
tune trimmer capacitor C 2 
for a dip on the meter. Now 
the oscillator is tuned for 
approximately the center of 
the 160-meter band. (If you 
do not have a grid-dip oscil-
lator, an alternative meth-
od follows.) 

After all is checked out, 

CI I 

 IC8 6C4 R5  

CIO 

2 6C 4 

6 3VAC PIN 2 DX 608 

Fig. 1. Vfo schematic. 

GROUND PIN I DX608 

ii 

OUTPUT TO VFO INPUT 06 608 
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Photo C. Bottom view of the vfo, showing coil L1 at the 
left center and C3 mounted on the bracket at the left. As 
can be seen, there is an excess of space. 

plug the vfo power cord in-
to the DX-60B power-acces-
sory socket and the rf out-
put from the vfo into the 
vfo input socket on the 
back. 
Turn the Function switch 

to "Standby," check to see 
that the tubes in the vfo are 
lighting, and let the unit 
warm up for at least one-
half hour. 

Set the controls on the 
front of the DX-60B as fol-
lows: Drive Level to 0, Xtal 
to vfo, Drive Tune to 1, and 
Band to 80 (which is now 
the 160-meter position). 

The next step will need 
the services of a good, ac-
curate communications re-
ceiver which covers the 
160-meter band. Set the 
receiver, after warm-up, to 

the center of the 160-meter 
band. Run a wire from the 
receiver's antenna terminal 
to a point -near the vfo to 
ensure the receiver will pick 
up the signal from the vfo. 

Now, turn the Function 
switch to the "Tune" posi-
tion. Tune the vfo main tun-
ing capacitor, C3, through 
its range while listening for 
the signal in the receiver. 

If the signal is not heard 
and the receiver is a general 
coverage receiver, leave 
the vfo capacitor set to the 
center of its range and tune 
the receiver both above and 
below the 160-meter band 
until the signal is found. If 
the signal is higher than the 
band, capacitor C2 will 
have to be adjusted to add 
more capacitance to the 

Parts List 

C1 -270-pF polystyrene or silver mica 

C2-3-30-pF mica trimmer 
C3-30-pF air variable (Hammarlund HF-30) 
C4-100-pF polystyrene or silver mica 
C5, C6, C8, C9, C11 —.02-uF disc ceramic 
C7—.001 uF 
C10-150 pF 
L1 -35 turns #18 AWG enamel on a 1-3/8" 

ceramic form (see text) 
R1 -47k, Y2 W 
R2, R4-150k, 1/2 W 
R3-33k, 1/2 W 
R5-1000, 1/2  W 
R6-2700, 1/2 W 
R7-10k, 1/2 W 
R8-5.6k, 7 Watt 
RFC1 -2,5-mH rf choke 
NE-2—Neon lamp 

circuit to bring the oscilla-
tor within the band. If the 
signal is below the band, C2 
will have to be adjusted to 
decrease the capacitance. 
If the signal is not heard 

and the receiver only cov-
ers the 160-meter band, set 
capacitor C3 to the center 
of its range and the receiver 
to 1.9 MHz. Adjust capaci-
tor C2 until the signal is 
heard. If it is still not heard, 
keep alternating capacitor 
adjustments on C2 and C3 
until it is heard. 

If the signal cannot be 
found at all, either the oscil-
lator is not oscillating or its 
frequency range is com-
pletely out of the range of 
the receiver. Check all com-
ponents and voltages. If an 
absorption wavemeter is 
available, use it to deter-
mine if the oscillator is 
oscillating. Once it is deter-
mined that the oscillator is 
functioning outside the de-
sired frequency range, a 
few minor changes will 
have to be made to the os-
cillator to bring it into line. 
This will entail either in-
creasing the amount of 
capacitance in the tuned 
circuit by adding a small 
silver mica capacitor across 
Cl to lower the frequency, 
or by removing turns from 
coil Li to raise the frequen-
cy. This situation should oc-
cur only if L1 was rede-
signed incorrectly because 
of the use of a different coil 
form. 

After the signal is found, 
one way or another, listen 
to the signal for purity of 
tone (no hum or hash). Turn 
the vfo off and on by turn-
ing the Function switch to 
"Standby" and then to 
"Tune" again several times 
to make sure oscillation be-
gins immediately. After 
these observations, check 
for drift by zero-beating the 
signal on the receiver (with 
the receiver vfo turned on) 
and letting the oscillator sit 
for awhile to see how far it 
drifts from zero beat. A bet-
ter alternative method to 
check drift would be to use 

a frequency counter. If ex-
cessive drift occurs, a bad 
capacitor or L1 may be the 
cause. Check voltage stabil-
ity and drafts also. 
If all checks out all right, 

you may then proceed to 
the next step, that of cali-
bration. Set the main tuning 
capacitor, C3, to maximum 
capacitance. Tune the 
receiver to the bottom of 
the 160-meter band. Using 
trimmer capacitor C2 only, 
zero-beat the oscillator to 
the receiver. Mark the dial. 
Now, by tuning the receiver 
up the band to set intervals 
and adjusting the main vfo 
tuning capacitor, C3, to 
zero beat and then marking 
the dial, the vfo can be cali-
brated. 
After calibration, final 

testing is at hand. With the 
antenna output of the DX-
60B fed into a dummy load, 
set the vfo to an allocated 
part of the band. Proceed to 
tune up the DX-60B. If you 
do not get enough grid 
drive, check the buffer 
stage in the vfo. 
If all is operating correct-

ly, you should have no trou-
ble tuning up the DX-60B. It 
should tune exactly as it did 
when it was crystal-con-
trolled. 

To zero-beat a signal or 
to locate your frequency, 
simply turn the Function 
switch to "Tune" with the 
Drive Level control turned 
down and use the vfo main 
tuning capacitor to zero-
beat the signal. 

With the use of the vfo, 
your number of QS0s 
should increase dramatical-
ly. No longer will the other 
guy have to look for you. 
You'll be right there on fre-
quency with your DX-60B. 

This completes the sec-
ond phase of my conver-
sion of the DX-60B to 160 
meters. It has been great 
fun doing the conversion 
and operating on the "top 
band." I hope these two 
pieces will give many an op-
portunity to operate on this 
interesting segment of the 
amateur spectrum.M 
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DOUBLE YOUR PLEASURE 

Versatility Plus . . . 
Work Both 2 and 3/4 Meters 
With Yaesu's New FT-720R 

The FT-720R serie, is a compact VHF/UHF mobile transceiver that harnesses the in.3redible power 
of the microprocess )r to t ring you top-operating flexibility. Start with the FT-720R Control Head, then 
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720Pho H 2 meter RF Deck. You can clamp 
the Control and FF Deck together or use an optional remote cable tc hide :he RF Deck. 

The best news is sti Ito come! By using the optional S-72 Switching Box and two remote cables, ycu 
can use a single Cceitrol Head for operation with both the 44C MHz and 2 meter decks, giving you a 
high-performance two band FM station for your car or home. Compare the features below, then ask 
your dealer for a demonstration o the fabulous FT-723R series. . . another winner from the 
performance leader . . . Yaesu. 

• Four simplex/repeater memory :;hannets,  • 
plus receive-onli memory channel.  • 

• Scanning controls on microphone with 
search for busy or clear channel  • 

• Optional 32 tone CTCSS module for 
accessing priva-e repeaters.  • 

• Colorful, easy-to-reac LED power 
output/S meter. 

• Built-in 1800 Hz tone generator.  • 

FT-720RVH 
144 00-147.99 MHz 

10 kHz 
25 watts 

.32 u'./ for 20 d8 
quieting 

± 6 kHz I.-6d8) 
-± 12 kHz (-60 dB) 

Priori:y channel with search-back feature. 
Pause feature that holds, then restarts scan, 
on busy or clear channels. 
Digital display of last tdr digits of operating 
frequency. 
Single Control Head may De used for operation 
on bcth 440 MHz and 2 rreters via optional 
switching box and remde cables. 
Extre-nely 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 20 dB 
quieting 
± 12 kHz (-6dB) 
± 24 kHz (-60 ci8) 



Mark Oman WAORBR 

528 Deines Ct. 

Ft. Collins CO 80525 

An Amp for QRPp Addicts 
build this resistive step attenuator for 

low, low power work 

Internal view of QRP Amp showing switches and connec-
tions. 

After having enjoyed 
QRP operation and its 

2-Watt world for a period of 
time, it was decided that a 
new frontier was needed for 
a challenge. An amplifier 
was designed and con-
structed which provided 25 
Watts on 160 through 10 
meters. Increased signal re-
ports did result, but just 
about anything you can 
work on 25 Watts can be 
worked on 2 Watts. So I felt 
that a new and somewhat 
different kind of challenge 
was  still needed—why not 
an amplifier (an "inverse 
amplifier")? Rather than in-
creasing the input signal. it 
"inversely amplifies," or de-
creases, the input (in a loga-
rithmic manner). 
The QRP Amp definitely 

re-instills the challenge into 
the sometimes repetitious 
world of ham radio. It also 
can be used to allow QRP/ 
QRPp operation with medi-
urn-powered transceivers. 
Better yet, it can be con-
structed and in use in a few 

hours with locally pur-
chased parts, for $15 or less. 
If you have slide or toggle 
switches in the junk box, 
then the price is reduced 
even further. It requires no 
tune-up or adjustment and 
is nearly guaranteed to 
work the first time. 
The Amp is actually a 

step attenuator which pro-
vides from 3 to 39 dB of at-
tenuation to your already 
low-power signal. What this 
means is that your 2-Watt 
signal,  after  passing 
through the QRP Amp, now 
becomes anywhere from 1 
Watt down to about 200 mi-
crowatts! Twenty milli-
watts of output power can 
and does produce plenty of 
solid contacts, and it opens 
up a whole new world to 
ham radio. 
Since the QRP Amp is a 

resistive step attenuator, it 
requires no tuned circuits, 
no active circuits, and 
works on any mode. Refer-
ring to Fig. 1, it can be seen 
that four switches are used 
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4•111 

View of QRP Amp shown with 10 dB of attenuation and 
switched IN. 

in conjunction with half-
Watt standard value car-
bon resistors to produce the 
necessary attenuation. The 
double-pole, double-throw 
switches are set up to pro-
duce 3, 6, 10, and 20 dB of 
attenuation by either 
switching in the resistors or 
bypassing them. These 
switches can be miniature 
toggle type or, to reduce 
costs, miniature slide 
switches. 
The desired attenuation 

is selected in an "additive" 
manner. To select 13 dB of 
attenuation, for example, 
switch in the 3-dB and 
10-dB switches. A DPDT 
12-V relay purchased at Ra-
dio Shack is used to auto-
matically switch the attenu-
ator out during receive. It is 
controlled by the trans-
ceiver driving the Amp. 
Switch Si is used to bypass 
the Amp, if desired. 

The Amp can be built in 
just about any enclosure 
available to the builder. 
Small coax (RG-174/U) is 
used for rf runs between 
connectors, the relay, and 
the switches. The resistors 
should be soldered directly 
to the switch contacts with 
their leads kept short to 
minimize their inductance. 
Spray paint and dry transfer 
lettering add a final touch 
to the simple project. 
The only setup required 

is to supply +12 V and a re-
lay control. Both can be ob-

tained from the driving 
transceiver. Run a lead 
from the control side of the 
transceiver relay to a plug 
to mate with 11. Verify that 
K1 closes when your trans-
ceiver is in transmit and 51 
is in the IN position. Actual 
attenuation values were 
verified to be within .5 dB 
of the calculated values 
with a Hewlett-Packard 180 
oscilloscope. After you 
have verified that K1 and Si 
are operational, apply drive 
to the box (with dummy 
load attached). With no 
switches IN (no attenua-
tion), you should see the 
same output power as input 
power. Switch in 3 dB and 
the output should be de-
creased by one-half. Re-
member that most, if not 
all, power meters become 

• 12 V 

.13 

.14  SI  RELAY (Air 

CONTROL  IN 
TO 
TRANSCEIVER 

500 
INPUT 
FROM 
TRANSCEIVER 

View of QRP Amp shown with 13 dB of attenuation and 
switched IN. 

inaccurate below 1 Watt 
and are usually unreadable 
below 100 mW, so don't fret 
when the needle doesn't 
budge with 10 dB or more 
of attenuation switched in. 
If problems arise, about 

the only things that can be 
wrong are soldered connec-
tions or misplaced resistors. 
Also, recheck all wiring be-
tween switches, connec-
tors, and relay. 
For those who want to 

use a 200-Watt transceiver, 
an additional 20-dB attenu-
ator is needed to prevent 
damage. Use high wattage 
(20 Watts or more) resistors 

in that portion of the atten-
uator. 

Operation 

Operating the QRP sta-
tion, a portion of which was 
described in the December, 
1978, issue of Ham Radio, 
has been greatly enhanced 
using this project. Before 
describing the results you 
can expect, you will be in-
terested in a few observa-
tions concerning milliwatt 
operation. Assuming you 
are using a 2-Watt transmit-
ter to drive the Amp and 
have switched in 20 dB at-
tenuation, your output will 

KI 

"OUT' F 
S2 - 1  1- - 1   „ 

53  /  /  54  / 
IN  33  68  200 

330  330 150 0 100  SI 0 68 

300 6d0  10db  200b 

/77 

FIN 

.12 

  500  OUTPUT 

Fig. 1. Schematic, QRP Amp. QRP Amp is a classic pi-type step attenuator using four 
switches to provide from 3 to 39 dB of attenuation. With switches as shown, 16 dB of at-
tenuation would exist when 51 is switched to "IN" and the transmitter is keyed. 11, 
12 — 50-239 rf connector. 13, 14— Phone or phone jack. K1 — DPDT 12-V relay. S1 — SPS T 
miniature. S2-S5— DPDT miniature slide or toggle. All resistors 1/2 Watt or greater. 
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LINES 

AEA 
AVANTI 
ASTRON 
ALLIANCE 

DEAL WITH #1! 

CARLOAD INVENTORIES • ROCK BOTTOM PRICES 

24-HOUR SERVICE 
ALPHA 
BEARCAT 
BIRD 
BENCH ER 

CUSHCRAFT 
COLLINS 
CDE 
DRAKE 

DENTRON 
HY GAIN 
HUSTLER 
ICOM 

KLM  MOP GAIN 
KENWOOD  MIRAGE 
MICROLOG  MFJ 
MINI PRODUCTS  NYE 

PALOMAR ENG 
REGENCY 
SWAN 
TIN TIC 

CALL TOLL FREE 1-800-325-3609 

UNIVERSAL 
UNARCO-ROHN 
VIBROPLEX 

IN MISSOURI 
314-961-9990 

MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 

be 20 mW. This power level 
is 30 mW below the FCC 
specification for total har-
monic radiation. Further-
more, a typical SSB trans-
ceiver running 200 Watts 
output might have 40 to 50 
dB attenuation of carrier 
and opposite sideband. The 
carrier output will then be 2 
to 20 mW, the power used 
with the Amp to make con-
tacts. 

A quick calculation re-

TO  240  TO 52 
KIA   (CENTER POLE 

68   
1 613 

Fig. 2. 20-dB attenuator to 
enable 100-200-Watt trans-
ceiver to be used with QRP 
rA—Fip. Resistors should be 20 
Watts for 50-Watt output, 
40-50 Watts for 100-Watt 
output, and 80-100 Watts 
for 200-Watt output Use 
parallel combinations of 
smaller wattage resistors to 
reach these wattage ratings. 

veals that if you can obtain 
an 59 report with a 2-Watt 
signal (easy!), then, theoreti-
cally, assuming no noise or 
QRM, an Si signal would be 
produced by less than a 
200-microwatt signal. This 
is my present goal with the 
QRP Amp. 
Naturally, the purist will 

balk at the idea of wasting 
energy by dissipating power 
in a resistor, but it is the on-
ly practical way of generat-
ing QRPp levels. Single tran-
sistor rigs which would nor-
mally generate these levels 
are subject to chirp, FMing, 
drift, and a lack of conve-
nience. With the Amp and 
your normal QRP transceiv-
er, you retain those conve-
niences and avoid the 
aforementioned maladies 
It also considerably re-
duces the expense of QRP 
operation if you already 
own a regular transceiver. 
Both SSB and CW modes 

are used at my station, with 
SSB slightly preferred be-

cause an in-depth explana-
tion can be made of the 
low-power experiments. 
This way, the other station 
invariably becomes en-
thused and he, too, wants to 
see at just what level of 
power he can hear you. 
Contacts have been 

made, however, with sta-
tions who become indig-
nant when told that your 
power level is 10 mW. Ap-
parently, this pricks their 
conscience about that 
shiny, expensive linear sit-
ting in front of them! 
During the past three 

months, 10 states have 
been worked in casual oper-
ation, mostly on 10 meters, 
using 10 mW of output. A 
number of contacts have 
been made in Japan, 
Hawaii, Canada, and Mexi-
co using 100 mW output. 
100 mW on 10 meters pro-
vides plenty of in-USA con-
tacts. Even 20 meters can 
be used for 10- to 20-mW 
CW contacts. Incidentally, 

the antennas used at my 
station are a dipole on 80/40 
meters and a 2-element 
quad on 10-20 meters. 
As with any QRP opera-

tion, patience is the key 
word. Not every station 
called will answer, with the 
ratio becoming worse as 
output power is reduced. 
With a little practice, you'll 
become familiar with the 
conditions and signals that 
will produce a solid con-
tact. 
The QRP Amp has pro-

vided the challenge that 
was sought. When you con-
tact a station that is using a 
linear amplifier, you can re-
ply that your newest home-
brew accessory is a log-
arithmic de-amplifier, built 
for less than $15. That 
should make for plenty of 
interesting conversation! 
Plus, there is fun in working 
across the continent on a 
power level most rigs use to 
generate spurious harmon-
ics!M 
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copy 
- 

 on inexpensive paper too. Our latest addition, the MICROLOG 
companion printer for the ATR-6800, plugs in directly for easy 'hard 
copy' of your QS0's, messages, programs, etc. When the tape interface 
isn't enough, our printer is ready on keyboard command. Complete 
system for CW/RTTY: ATR-6800, video and printer $2,445, without 
printer $1995, printer alone $495. We're always up to something new 
here at MICROLOG CORPORATION, 4 Professional Drive, Suite 119, 
Gaithersburg, Maryland 20760. Telephone (301) 948-5307. 

MICROLOG 
Innovators in Digital Communications 

v• 51 
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Terry Conboy N6RY 
2631 S. W. Orchard Hill Place 

Lake Oswego OR 97034 

The Center-Fed Bizarre 
would you )elieve an indoor antenna for 80? 

M ore and more of us 
find that the acreage 

for that dream antenna 
farm with phased verticals, 
rhombics, and giant mono-
band yagis just isn't 

avail ole on a lot size 
withir the bounds of our 
meag ‘r earnings. Even 
when a tidy home on a 
reasonably roomy lot is 
found at an attractive price, 

TUNING 
UNIT 

TRANSMITTER 

city ordinances or ieec: 
restrictions may o- t ir 
possible to erect  vier. 
or any outside  nes a'. 
all. My situation fails into 
the second category. Not 
even TV antennas are pee-
mitted in my area. 
After two years at this ad-

dress, I finally decided that 
operating only or. two 

rOP 
VIE W 

meters with a magnetic-
mount mobile antenna in a 
window wasn't my idea of 
the ultimate ham station. I 
grew up as a ham on the 
80-meter band and wanted 
to keep in touch with the 
friends that I had made 
over the years. I did have 
access to the club station at 
my place of business. but 

iscm, itiqc 
VIE 

V.EW 

Ni/ 
FRONr 
VIEW 

Fig. 1. A common configuration for a VLF antenna using 
the guy wires for top-loading capacitance. 
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that often proved to be an 
inconvenient arrangement. 
There seemed to be three 

reasonable alternatives. Put 
up an inconspicuous out-
side antenna, load up a 
flagpole, or try to put 
something in the attic. The 
outside antenna was ruled 
out, since a leading figure in 
the local homeowners asso-
ciation was my next-door 
neighbor. Decent flagpoles 
aren't cheap, and I was ad-
vised by a lawyer that I still 
might be subject to legal 
action in which it would 
cost me hard-earned dollars 
to prove that it was a 
flagpole. So I crawled up 
my ladder and made friends 
with the spiders and the in-
sulation. 

Mobile Attenuators 

I had acquired a well-
respected mobile antenna 
with a 75-meter loading coil 
a few years ago, but never 
used it. As a result, my first 
attempt at an indoor anten-
na was to erect it in the 
center of the attic. Several 
wires were run around the 
rafters for a ground system. 
I was pleased when the 
swr meter read 1-to-1 near 
the frequency of interest. I 
was not at all pleased when 
most of the stations that I 
tried to work were barely 
capable of moving my nor-
mally hyperactive S-meter 
and seldom able to copy 
me. Some rough calcula-
tions showed that I really 
couldn't expect more than 
2% efficiency, since the 
radiation resistance of the 
antenna had to be less than 
1 Ohm and the other 49 
Ohms came from the resis-
tance in the loading coil. 
I was generally leery of 

vertically-polarized anten-
nas in the attic anyway. 
There were a large number 
of metal vent pipes and 
chimneys that were nearby. 
Most of them had friction 
joints which could certainly 
create harmonics or at least 
be lossy, further soaking up 
the meager radiated ener-
gy. 

RADIALLY SCALED PARAMETERS 

:try  41.4. S'  1 S  1  '?'12 777 \ .11 I .S 7- LAIR  7 7.1.7.774,1. 

tVe'ti 3 1.11:114/111.04$;:k CI O .111   
•  •  ?  •  P   .  .........J  ....P.... .  .9  

/ 2  4  p S  2  p  p i  y  •  sp  is  12  LP  p   

Fig. 3. Measured impedance of the attic antenna. Reference impedance for the Smith chart 
is 50 Ohms. 

Taking a Lesson from the 
VLF Boys 

Compact antennas are 
nothing new in high-power 
transmitting installations 
for use below 100 kHz. A 
quarter wavelength is well 
over 2000 feet in this part of 
the spectrum. Looking at 
the types of antennas used 
showed the popularity of 
top loading. This is no sur-
prise. Placing the loading 
away from the feedpoint 
helps keep the base im-
pedance up to reasonable 
values. 

As a rough rule of thumb, 
the radiation resistance of 
a base-loaded antenna 

changes as the square of its 
length, when the antenna is 
less than a quarter-wave-
length tall (for a vertical). 
For top-loaded antennas, it 
changes almost directly in 
proportion to the length. 
For example, if the antenna 
is one-fifth of full size, the 
base-loaded antenna im-
pedance will look like 
about one twenty-fifth of its 
full-size impedance, or 
about 2 Ohms. The top-
loaded antenna will be 
about 10 Ohms. For very 
short antennas, this can 
give a significant increase 
in efficiency and band-
width. 
One popular configura-

tion for a VLF vertical 
antenna is shown in Fig. 1. 
The top guy wires are used 
as a capacity hat to in-
crease the electrical length 
of the radiator. I saw no 
reason why this configura-
tion couldn't be adapted to 
a balanced horizontal ar-
rangement, since I wanted 
to avoid vertical radiators. 

Wire Everywhere 

My attic is about 24 feet 
wide across the highest 
part, which is where I 
wanted to place the main 
radiating portion of the 
antenna. The loading wires 
were bent back at about a 
55 degree angle from the 
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Fig. 4. Schematic of the im-
pedance-matching network 
used to feed the antenna. 
This network is at the trans-
mitter end of about 100 feet 
of RG-8 cable. 

flat-top section. I didn't 
want to run them at right 
angles, since the walls of 
my house are stucco and 
contain wire mesh that 
could create problems. 

As a starting point, I used 
a total of a half-wavelength 
of wire. I had to bend the 
ends of the loading wires 
back toward the feedpoint 
to get it to fit. The final con-
figuration is shown in Fig. 2. 
As you can see, the total 
length of the wire exceeds a 
half-wavelength by about 

one-third. It is resonant near 
the center of the 80-meter 
band. 

It should now be obvious 
why this antenna received 
its name. When I first put it 
on the air, I tried in vain to 
explain its configuration to 
W7ZUL. When it became 
apparent that he couldn't 
understand it without a pic-
ture, I told him that it was 
too bizarre to explain. He 
naturally replied, "Oh, so 
you're using a center-fed 
bizarre." 

The wire used in the 
antenna was plastic-insu-
lated #18 with stranded 
conductors. Three of these 
wires were laboriously 
braided together to in-
crease the apparent con-
ductor diameter in an at-
tempt to reduce resistive 
losses and to help broad-
band the antenna. The 
three wires were kept 
separate everywhere but at 
the feedpoint. There are 

ATTENTION MOBILE HAMS 

15 METER MOBILE TRANSCEIVER 
CW  USB 

NCG 15SB 

THE ORP RIG WITH THE BIG RIG SOUND ACTIVE 

NOISE BLANKER —RF GAIN —CW SWITCH — 
SQUELCH —MIC GAIN —DIGITAL FREQUENCY 

DISPLAY —HI/L0 POWER SWITCH -13.8 VDC 5A 
POSITIVE OR NEGATIVE GROUND. 

See your dealer for a demonstration. 

DEALER INQUIRY INVITED. 

NEW 438 to 450 MHz COO PLL mobile 
318  Memory-Scan 

1275 N. GROVE ST. 
ANAHEIM. CALIF. 92806  (714) 630-4541 

three joints at the ends of 
the radiating portion where 
the loading wires connect. 
Single-wire conductors 

could have been used just 
as well, the larger the bet-
ter. I used what I had 
available. 

Care and Feeding 

Upon first inspection of 
the antenna, I was some-
what alarmed at the magni-
tude of the feedpoint im-
pedance. Using a noise 
bridge that was capable of 
measuring resistance and 
reactance through a known 
length of RC-8 coax, I found 
5 Ohms of radiation resis-
tance. That's right, the swr 
was 10 to 1. The Smith chart 
in Fig. 3 shows the results of 
my measurements. 

The actual impedance of 
the antenna may be even 
less than 5 Ohms. I did not 
take into account the loss 
of the feedline when the 
measurements were made. 
I had predicted that the 
radiation resistance would 
be closer to 10 Ohms, but 
the effect of nearby house-
hold electrical wiring and 
the fact that the antenna 
was only about 0.1 wave-
lengths above ground could 
easily lower the impedance. 
Since the loading wires do 
not run at a 90-degree angle 
to the radiating wire, a par-
tial cancellation of the field 
also results in a lower 
antenna impedance. In an 
antenna of this type, a high 
impedance is sure to in-
dicate undesirable losses. 

There certainly are hams 
who consider a 10-to-1 swr 
unthinkable. There is salva-
tion for you, but first give 
thought to this: At 4 MHz, 
100 feet of RG-8 (or RG-213) 
has a loss of about 0.3 dB 
and the additional loss 
caused by a 10-to-1 swr is 
1.0 dB. A total of 1.3 dB or 
about 25% of your power is 
lost in the coax. Foam di-
electric coax will be about 
1.2 dB, and shorter lengths 
give proportionately less 
loss. 

No one would think of 
trying to feed such a mis-
match directly from the 
output of his transmitter. 
Almost any of the "univer-
sal transmatches" will 
reduce this to an accept-
able level. 

The matching network I 
use is shown in Fig. 4. The 
capacitors are from old 
ARC-5 equipment. They are 
adequate for power levels 
up to 400 Watts PEP or CW 
input. By the use of a log-
ging scale on the capacitor 
dials, I can rapidly QSY any-
where within the 80-meter 
band and still present a 
50-Ohm load to my trans-
mitter. 

A second method of 
matching may appeal to 
those of you who are 
squeamish about high swrs. 
There are several nice wide-
band impedance step-up 
transformers available that 
are designed for use with 
mobile antennas. Using one 
of them will raise the im-
pedance to nearly 50 Ohms 
so that the main feedline 
operates with a reasonably 
low swr. The catch is that 
this will only allow opera-
tion over a narrow band of 
frequencies, since the an-
tenna has a fairly high Q. 

On the Air 

I ust because it looks fun-
ny, it doesn't mean that it 
works that way. Stations 
report respectable signals. 
Comparisons were made 
with one local station 
whose transmitter power is 
about 3 dB below mine. He 
uses a normal inverted vee 
about 40 feet high. No per-
ceptible differences were 
noted in signal strength, 
both on close-in (30-mile) 
and longer-haul (1000-mile) 
paths. I found this hard to 
believe at first, too. 
However, repeated com-
parisons and several 
months of successful oper-
ation bear out the solid 
reliability of this indoor 
radiator.• 
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AUTOMATIC SWR & PEAK READING 
HF POWER METER 
MODEL APM-1H  $99.95 

Frequency Coverage: 1.8 — 60 MHz 
Input Impedance:  50 —' 52 ohms 
Power Range:  0 — 200, 1000, 2000W 
SWR Range:  1:1 — 10:1 
Power Modes:  Average & PEP 
Accuracy:  ±10% 
Power Requirements: 117 VAC 60 Hz 

AUTOMATIC SWR & PEAK READI G 
VHF POWER METER 
MODEL APM-1V  $99.95 

Frequency Coverage: 50 — 150 MHz 
Input Impedance:  50 — 52 ohms 
Power Range:  0 — 20 200W 
SWR Range:  1:1 — 10:1 
Power Modes:  Average & PEP 
Accuracy:  ±10% 
Power Requirements 117 VAC 60 Hz 

FLAT RESPONSE SWR & POWER METER 
FOR HF 
MODEL PM-2H 

Frequency Coverage: 
Input Impedance: 
Power Range: 
SWR Range: 
Accuracy: 
Power Requirements 

$89.95 

1.8 — 60 MHz 
50 — 52 ohms 
0 — 200, 1000, 2000W 
1:1 — 3:1 
±10% 
None 

FLAT RESPONSE SWR & POWER METER 
FOR VHF 
MODEL PM-2V  $89.95 

Frequency Coverage: 50 — 150 MHz 
Input Impedance:  50 — 52 ohms 
Power Range:  0 — 20, 200W 
SWR Range:  1:1 — 3:1 
Accuracy:  -±10% 
Power Requirements: None 

SWR & POWER METER FOR HF/VHF 
MODEL PM-3HV  $54.95 

Frequency Coverage: 3 — 150 MHz 
Input Impedance:  50 — 52 ohms 
Power Range:  0 — 20, 200, 1000W 
SWR Range:  1:1 — 5:1 
Accuracy:  ±10% 
Power Requirements: 12 VDC 
Illuminated meters for mobile operator 

Manufactured By: 
AKIGAWA ELECTRONICS CORPORATION 

v•56 
Distributed Exclusively By: 
MACAW ELECTRONICS INCORPORATED 
P.O. Box 66, Carlsbad, Calif, 92008 
Phone (714) 434-1078 
Telex 181743 MACAW CSBD 

SWR & POWER METER FOR MOBILE 
MODEL PM-5H (HF)  $49.95 
MODEL PM-5V (VHF)  $49.95 
Frequency Coverage: 1.8 — 30 MHz (PM-5H) 

50 — 150 MHz (PM-5V) 
Input Impedance:  50 — 52 ohms 
Power Range:  0 — 20, 200 W ±10% 
Power Requirements: 12V DC 
Complete with directional coupler unit 

(Prices are suggested list and are subject to change without notice.) 

SWR & POWER METER FOR HF/VHF 
MODEL PM-4HV  $44.95 

Frequency Coverage: 3 — 150 MHz 
Input Impedance:  50 — 52 ohms 
Power Range:  0 — 20, 200, 1000W 
SWR Range:  1:1 — 3:1 
Accuracy:  ±10% 
Power Requirements: None 
Velcro for mobile mounting 

MIKE COMPRESSOR WITH LINEAR 
AMPLIFIER 
MODEL MCLA-1  $89.95 
Compressor Section 
Frequency Range:  100 — 10000 Hz 
Distortion:  Within 0.4% 
Linear Amplifier Section 
Frequency Range:  300 — 10000 Hz 
Gain:  25 dB (12V) 
Power Requirements: 9 VDC 

ACTIVE AUDIO FILTER 
MODEL AAF-1  $89.95 
Filters:  Band Pass+Notch 
Center Frequency 
Shift Width:  200 — 2500 Hz 
Input Impedance:  8 — 600 ohms 
Output Impedance:  8 ohms 
Output Power:  1W max. 
Power Requirements: 9 VDC 150 mA 

PRESELECTOR 
MODEL PR•1 

Frequency Coverage 
Gain: 

RF Attenuation: 
Input/Output 
Impedance: 

Relay Power 
Capability: 

Power Requirements: 

$109.95 

3 — 30 MHz 
20 dB at 7 MHz, 
Variable 
—20dB & —10dB 

50 — 75 ohms 

200W CW 
117 VAC 60 Hz 
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Slow !crafters Presents 
The host Athanced 
lutomalic Computing 
I'oer llelers 
In Willem. Radio! 

MODELS 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-BAND 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 8149.00 

Model 32A (0 to 200w, 0 to 2000w) 
328 (0 to 20w, 
0 to 200w) 

 only 8189.00 

SIGNALCRAFTERS, INC. 
5460 BUENA VISTA DRIVE 

SHAWNEE MISSION, KANSAS 66205 
913/262-6565; TELEX 42-4171 

All Signalcrafters products are designed. engineered 
and produced in the U S A Prices include shipping to an 
U S A VISA and Master Charge accepted Kansas Resi-
dents please add 31/2 percent 

750 LUCERNE RD.. SUITE 120 DEPT. A 
MONTREAL, QUEBEC. CANADA 113R 2H6 

TEL 514.737.7293 

SCANNERS 
Introducing a scanner tor the ICOM IC2AT. 
KENWOODTR7400A,TR7600,&TR7625, 
TEMPO is  ire SU SS), KDK 2015R,KDK 20161., 

ICOM IC22S, MIDLAND 13-510,13 513, 
CLEGG FM 28, COMTRONIX , YAESU FT2 27R 

• AED continues to expand its line ol quality scanners 

• All 01 AED s scanners are custom designed to install completely inside ot their 

respective rigs 

• Installation is simple Unlike other competitive products all AID scanners are 

designed so that it is totally unnecessary to cut any CR C inside your rig during 

rnslallation 

• All PCBs are OM screened and hr plated tor easier and more ellectire 

soldering 

• the Mil comes complete with all parts and a detailed instruction manual in 

eluding schematics 

• In the scanner Off mode the rig operates normally In Ile H O W ON mode 

the scanner locks on an occupied trequency pauses for a preset time (about 5 

sec I and then resumes scanning (except 12S1 

• The Ireguency being scanned is displayed on the digital readout (except ns 
Kill and ',moot 

co this gives you the ability to eavesdrop all over the band wtthout lulling a 

linger When yOU hear something interesting you lisp the switch lo the LOCK 

mode and the rig is ready to transmit 

KIT PRICE  39.95 

PREASSEMBLED, REG 59.95 

SPECIAL, NOW  49.95 
Tempo series and IC2AT preossembled only 

10 METER FM 
-IFIE NE W FRONTIER 

The AED FM ADAPTER is now available 
• Floe AID ',dap*, COnvIrlt UM W) Hf waniadreal Iv A/MAW C•1 ICI melt, IC 
• to use lee Aerate, you me reamed so here ea 4 SSS trimmer end a P M FM 
Pinworm of reterver 
• If,. OD ell ceetsoh ol 2 PC beads bole Mardi me dewed iv ht entirely inside roka 
rig llaobbo.sd ueara,esl  • 
• Ore hood sures al Poe modulaim elnct FM I am 'intim 4 !Timmer I VIP 
• tile mooed lord is, receive, odephr elwIr avert, toy If Irosaineri !Floe DI Ire 
OrreMy Dm mill 01010 Mu 10 reserve es, tree 10M FM on row PC ITMSCCIV 

• this nre errilluM (0 be Cabled will Me eatl terick umpired elk lee his 
• Ilk lit IO M's COMOrt  W h and a Marled 'norm/non memoel larvitel nol 
tided) 

A TO C.ALLI•RATE 
I  LINE OF NA MG 
I  fro 500i 

•ED 

ruOput•TOK 
ADJUSTABLE GAIN 
• DEVIATION 

KR PRICE  39.95 

PREASSEMBLED  59.95 

SPECIAL, NOW  4995 

AED ELECTRONICS  INCLUDE SI 50 FOR 
POSTAGE AND HANDLING PER ITEM 

VRA 

The SMART TU for RTTY & MORSE 
The UDT 170 Universal Data Transceiver will instantly convert any 
ASCII or Baudot teletype or video terminal into a multiple baud rate 
data transceiver for ASCII, Baudct or Morse operation. It features ... 
• 170/850 HZ Shift  • Computes Ey 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 Ident (optional) 
• 1-150 WPM Morse with Auto-track  For more information write or phone 

Price, Complete  A 79  
and Assembled $ 

))XITEX CORP 
9861 Chartwell Drive 
Dallas, Texas 75243 
(214) 349-2490 
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FEATURES 
• Instant Break operation- preserve type-ahead butter 
O Eight message memories-255 char ea 

• Send & Receive MORSE BAUDOT AINCii  IMOut,p transmitter control-PIT 
•  Replay Cassette Save CW ID IRTTY only, 

Practice Beacon change spacing 'Morse onlyi 

in cabinet $259. 
FSD-1 active titter PITY demodulator 
Jai controlled AFSK and AC power supply 
in CA650 lassembled tested' $499. 

ID IWO adds disk based RIP( to CA650 TA650 $50. 

411111.:sP0 M-11•  W ' M S '11 !• •• 

• MODES  RTTY (ASCII or BAUDOT) • 
CW • 

• REAL-TIME CLOCK: 24 haur clock • 
Automatic updating • Time di;,alay in-
cludes day, month and year 

• SPLIT-SCREEN VIDEO  12 lines receive 
text • 3 lines transmit text  r. , pi-
ng a f.'')ssage • 1 line d ;las  al-
' re  c• cl.  • Status  d  in-
luau .• • Warr  rapp 

• 7W'  SER' 
' '.."  • terf.  s • 

U 
-ccli Bt ' 

irt 

• T  Jar  0, 

,•••• 6 

f.G OF 
PZ MIliAtee  mil 

it.roProvficts 1 a 

Ol Connects to.APPLE game I 0 port 
• Split Screen edit whileveceivin  a' 
Uses builtin PLL or e.temal TU1 
Include hardware cassettes & 

it °I'd Oriented Editor 

-,t• 

TiONICS, inc. ® 
1125 N. Golden State Blvd. / Suite G 
Turlock, CA :-;5380 (S) 
(209) 667-2888 / 634-8888 

V 44 

California residents add 6 % tax 

We are experiencing telephone difficulties, please keep trying. 

TRS-80/RTTY 
The Crowning Touch 

RO M-1 16 
rnat ,-or RTTY Opurotirig Systoles 

Supports  any  8-level  serial 
printer  or  modem  •  Baud  rate 
keyboard  selectable  ' Expansion  in-
terface not required for operation of 
serial printer or modem 

• BUFFERS  7 5K Main text buffer  • 
Pre-typed  messages  up  to  7 SK 
possible. • 2 5K general purpose buf-
fer  • 

•  AUTOMATIC  CW ID  At  the 
start end of each transmission • Every 
10 minutes • Provision for quick break 
(no ID) 

• TRANSMITTER CONTROL  Transmitter 
turns  on off  automatically  via 
software control • Provisions made for 
quick break 

• SOFT WARE PROVIDED. 2 RTTY Pro-
grams  (Cassette Disk  version)  • 
ASCII BAUDOT Driver routines (permits 
use  of  "LLIST"  and  "LPRINT"  com-
mands from basic) • CW send receive 
program 

• HARD WARE REQUIREMENTS  TRS-80 
with 16K RAM ' External terminal unit 
recommended  (Flesher  TU-170,  ST-6 
etc) • AFSK FSK unit 

INTRODUCTORY 
PRICE  $300 

less cabinet 

P. 0. Box 892 

Marysville, Washington 98270 

206-659-4279 / 206-659-9512 

• A Trademark of The Tandy Corp 

• For dipoles yagis, inverted 
vees & doublets 

• Replaces center insulator 

• Puts power in antenna 

• Broadbanded 340 MHz 

• Small lightweight and 
weatherproof 

• I 1 Impedance ratio 

• For full legal power and more 

• Helps eliminate TVI 

• With SO 239 Conne,-• 

$10.95 

HI- Q BALUN 
2 

I11-0 
Bal m 

-rr 
HI-C) ANTENNA 

C ENTER INSULATOR 

qv- t 

A  

$5.95 With SO 239 connector 

Small, rugged lightweigr• 
weatherproof 

Replaces center insulato• 

Handles full legal power 
and more 

HI-C1 A NTENNA 
EN D INSULATORS 

1.•••••• 
• 001 3. 

Rugged, lightweight, injec-
tion molded of top quality 
material, with high dielec-
tric qualities and excellent 
weatherability. End insula-
tors are constructed in a 
spiral unending fashion to 
permit winding of loading 
coils or partial winding for 
tuned traps 
M ay I).•  fur 

• Guy wire strain insulators 
$4 95 • E ad or center insulators for 

antennas 
• Construction of antenna load-
ing coils or r••••, • ••,ind traps 

DIPOLES 
WITH HI•0 

PRICE WITH  CENTER 
MODEL  BANDS  LENGTH  HI-0 BALUN  INSULATOR 

Dipoles 

0-80  80.75  130  528.95  524.95 
3-40  40.15  66  25.95  21.95 

20  33  24.95  20.95 
O  15  22  23.95  19.95 

10  16  22.95  18.95 

-ihorlened dipoies 

SD-80  80.75  90  31 95  27 95 
SO-40  40  45  28 95  24 95 

P•rellel dipoles 

PD 8010  80.40,20.10,15 
PD-4C10  40,20.10,15 
PD 8040  80,40.15 
PD 4020  40.20.15 

130 
66 
130 
66 

39.95 
33.95 
35.95 
29 95 

35.95 
29.95 
31.95 
25.95 

Dipole shortener,  only mime as included in 50 modes 

S-80  80.75  511 95 pr 
S-40  40  $10 95 pr 

All antennas are complete with a HI-0 Balun or HI-0 
Antenna Center insulator. No. 14 antenna wire, cer-
amic insulators. 1C0 nylon antenna support rope (SD 
models only 50) rated for full legal power. Antennas 
may be used as an inverted V and may also be used 
.)y MARS or SWLs. 

sone accessories-available with antenna orders 
guy rope 4508 test 100 feet  $3 49 
nic (Dogbone Type) antenna insulators  70 pr 
39 coax connectors  55 

All prices are postpaid USA 48 
A., able at your favorite dealer or order direct from 

Va n  Dealer Inquiries Invited 

Corden 
Engineering 

BC,. 21305. S. EUCLID, OHIO 44121 
373 
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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. 

FARIBAULT MN 
DEC 6 

The Handi-Ham System will 
hold its annual winter hamfest 

on Saturday, December 6, 1980, 
at the Eagles Club, Faribault 
MN. There will be a flea market, 
a dinner at noon, a program, and 
a prize drawing. 

OAK PARK MI 
JAN 11 

The Oak Park ARC will hold its 
annual indoor Swap & Shop on 
January 11, 1981, at. the Oak 
Park High School, Oak Park 
Boulevard (91/2 miles west of 
Coolidge Highway), Oak Park 
MI. Doors will be open from 8:00 
am to 3:00 pm and admission is 
$2.00 per person. Features will 
include an ARRL table, a door 
prize, a YLRL table, food, re-
freshments, and free parking. 
Talk-in on 146.04/.64 and 146.52. 
For more information, send an 
SASE to Rob Numerick, 23737 
Couzens, Hazel Park MI 48030, 
or call (313)-398-3189. 

CHESTERFIELD VA 
JAN 11 

The Richmond Amateur Tele-
communications Society will 
hold Frostfest 1981 on Sunday, 
January 11, 1981, at the Chester-

field County Fairgrounds, 
Chesterfield VA, from 8:00 am to 
4:00 pm. New and large facilities 
include spacious aisles, and 
plenty of on-site parking, with 
charter buses welcome. Admis-
sion is $3.00 for each four-foot-
long flea market table, and $2.00 
for each tailgating vehicle. 
Features will include commer-
cial exhibitors, a flea market, an 
auction, and prizes consisting 
of a color TV, a Bird Wattmeter 
with slug, a digital VOM, and 
many more. Talk-in on 146.34/.94 
and 146.28/.88. For further infor-
mation, contact the Richmond 
Amateur Telecommunications 
Society, PO Box 1070, Rich-
mond VA 23208. 

LIVONIA MI 
FEB 22 

The Livonia Amateur Radio 
Club will hold its 11th annual 
LARC Swap 'n Shop on Sunday, 
February 22, 1981, from 8:00 am 
to 4:00 pm, at Churchill High 
School, Livonia MI. There will be 
plenty of tables available. Other 
features include door prizes, 
refreshments, and free parking. 
Talk-in on 146.52. For further in-
formation, send an SASBE (4" x 

9") to Neil Coffin WA8GWL, do 
Livonia Amateur Radio Club, PO 
Box 2111, Livonia MI 48150. 

VERO BEACH FL 
FEB 21-22 

The Treasure Coast Hamfest 
will be held on February 21-22, 
1981, at the Vero Beach Commu-
nity Center. Admission is $3.00 
per family, in advance, and $4.00 
at the door. Features will in-
clude prizes, drawings, and a 
QCWA luncheon. Talk-in on 
146.13/.73, 146.52/.52, 146.04/.64, 
and 222.34/223.94. For informa-
tion, write PO Box 3088, Beach 
Station, Vero Beach FL 32960. 

DAVENPORT IA 
MAR 1 

The Davenport Radio Ama-
teur Club will hold its tenth an-
nual hamfest on Sunday, March 

1, 1981, at the Davenport 
Masonic Temple, Highway 61 
(Brady Street) and 7th Street, 
Davenport IA, from 8:00 am to 
4:00 pm. Tickets are $2.00 in ad-
vance and $3.00 at the door. For 
advance tickets and table reser-
vations, write Dave Johannsen 
WEWFBP, 2131 Myrtle, Daven-
port IA 52804. 
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close encounter 

L
MARK 3-CR REPEATER 

VI 

MICRO 
CONTROL 
SPftlALIIES 

Dateline Dayton Hamvention . . . 
To demonstrate the selectivity of our Mark 3CR repeater we keyed a 
transmitter 15 KHz off frequency and set it directly against the receiver 

input. Our Mark 3CR didn't even notice the close encounter. 

SOUR°, 

R  NE  COMM AMC 

• 4. 
t  arf •:±6.1 * t 

Sure the Mark 3CR can withstand severe interference.. 
it uses both crystal filtering and double conversion. 
And that's just the beginning. Its performance contin-
ues with a transmitter that meets commercial specs 
plus a microprocessor controller that gives you 39 
functions and 13 Morse messages. For peak perform-
ance have your own close encounter with a Mark 3CR/ 
Repeater or Mark 3C Controller. 

STATUS INDICATORS 

NO M 

call or write for specifications  .-49 

MICRO CONTROL SPECIALTIES 

23 Elm Park, Groveland, Ma. 01834 

(617) 372-3442 
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HAM HELP 
I need schematics/owner's 

manual for an Eico model 625 
tube tester. I will pay the post-

age, copy, and return all materi-
al. 
Also, I need any modifica-

tions for the Globe V-10 vfo. I re-
cently purchased one at a ham-
fest and the 6CB6 plate circuit 
doesn't match the schematics. 
It has a very low output (approx-
imately 0.5 V p-p). 
I'm awaiting my Novice ticket; 

that's why there's no call in my 
address. 

Tim Cook 
4536 Knoll Drive 

Woodbridge VA 22193 

I recently obtained an Allied 
SX-190 reciever at a local ham-

fest, but I did not receive an op-
erating manual. If anyone could 
supply me with a manual or a 
xerox copy of one (I believe the 
manual for the AX-190 ham re-

ceiver is the same), I would be 
happy to pay for it. The receivers 
were produced by Allied/Radio 
Shack in the early 70s. Thanks! 

Gary Toncre WA4FYZ 
13764 SW 54th Lane 

Miami FL 33175 

I would be interested in com-
municating with anyone who 
has used the Heathkit SB-610 
and SB-620 at i-f frequencies 
higher than 6 MHz. For example, 

the Kenwood TS-820S has an i-f 
output at 8.83 MHz, and I would 
be interested in any modifica-

tion which will accommodate 
the higher frequency. 

J.O. Dickinson 

1408 Monmouth Court West 
Richmond VA 23233 

I'm looking for a schematic or 
instruction manual for a Knight 
model KG-642-A ultrasonic in-
trusion alarm, circa 1970, and a 
schematic for a function gener-
ator using the XR-205 chip. I 

would be happy to pay for an 
original or a copy. Thanks. 

Gene Smarte WB6TOV 
Nubanusit Road 

Hancock NH 03449 

I need circuit diagrams and/or 
books, as well as information on 

a vfo and mods, for a Conar 400 
transmitter and 500 receiver. I 
will pay for copies. 

Nate Bushnell KAODGN 
7175 S. Grant St. 

Littleton CO 80122 
(303)-794-6956 

I need all the information I can 
get on converting a J.C. 
Penney's Pinto SSB rig to 10m. 

John Lynn 
1456 Cheyenne Street 
W. Fargo ND 58078 

this publication 
is available in 
microform 
,  • OM 
Z;Od 4OmmIllOOO 
ibOO "in'WO-GO 
MOW  rivonpv-
LIM O 

OLCOii 

University Microfilms International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, MI 48106 
U.S.A. 

18 Bedford Row 
Dept. P.R. 
London, WC1R 4EJ 
England 

SIGNAL GENERATORS 
OVERHAULED AND LAB CALIBRATED 

AN URM-25. RANGE 10 (HZ THRU 50 MHZ. AM CW, MODULATION 400 & 1 KHZ, RE 
OUTPUT 0-2V OR 0-.1 V. PRECISION 50 OHM STOP ATTENUATOR, PERFECT 
TEUR, AIRCRAFT. MARINE, OR LAB USE  $ 27R AM 5.190A-

TS-510 U. RANGE 10 MHZ THRU 420 MHZ OUTPUT VOLTAGE SV TO IV MODULATION 
400,1000 HZ. AM, CW OR PULSE  385.00 

TS-497 URR, RANGE 2 MHZ THRU 50 MHZ, OUTPUT VOLTAGE 0-100.000 MV. 400 
CYCLE MODULATION. MI CW MILITARY VERSION OF THE MEASUREMENTS MODEL 

80   225.00 

SG-3 U FM RANGE 50 THRU 400 MHZ IN 3 BANDS, METERED Rf OUTPUT 0-1 V. ME I ERED 
FM DEVIATION 0-150 KHZ, VARIABLE 50 OHM ATTENUATOR, EXCELLENT FOR HIGHBAND 
RADIOS  385.00 

sG-12A.I FM RANGE 20 MHZ THRU 100 MHZ IN 5 RANGES, METERED OUTPUT AND DEVI-
ATION, PERFECT FOR LOW BAND FM MILITARY AND COMMERCIAL RADIOS. 185.0 0 

MEASUREMENTS 560 FM RANGE 25 THRU 54 MHZ, 130 THRU 174 MHZ. 400 I Mu 4 /0 
MHZ AND 890 MHZ IN 6 BANDS. VARIABLE OUTPUT 100.000 MV TO 0.1 MV. 1000 
CYCLE MODULATION, VARIABLE DEVIATION 0-16 KCS. METERED OUTPUT AND DEVIA-
TION, A FINE COMMERCIAL GENERATOR  450.00 

S(-13 U VOR ILS. RANGE 108 THRU 13&9 MHZ AND 329.3 TO 335 MHZ. OUTPUT SIG-
NALS INCLUDE VOR. LOC. GLIDESCOPE AND 1000 CPS. OPERATES FROM 115V 60HZ. 
SAME AS COLLINS 479T-2. PERFECT TO REPAIR AIRCRAFT RADIOS  285.00 

PRECISION ATTENUATOR   
TS-418 URM-49, RANGE 400 THRU 1000 MHZ. AM. CW. OR PULSE. METERE16D5OU.0 PU0TT. 

TS-1379- U SPECTRUM ANALYZER, RANGE 2 THRU 31 5 MHZ, 5- CRT DISPLAY USED TO DE-
TERMINE RESIDUAL CARRIER LEVEL, THE LEVEL OF HUM SIDEBANDS, AND INTERMODULA-
TION DISTORTION, PERFECT FOR TESTING SSB TRANSMITTER USED ON All NA3VY75C.00M0M 
SHOPS   

FOB OTTO, NC.. SATISFACTION GUARANTEED OR MONEY REFUNDED, SEND CHECK. VISA 
OR M C. 

Electronic 
Distributors 

PHONE BILL SLEP 704-524- 7519  .-..•367 

Slep Electronics compallq 
P. 0. BOX 100, HWY 441, DEPT. 73 
OTTO, NORTH CAROLINA 28763 

I need operating manuals and 
schematics for a Collins 75A 

transmitter and 75A-2 receiver. 
Can someone help? I will pay for 
copies. 

Bill Morehouse 
PO Box 214 

Waukesha WI 53187 
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Does anyone have any infor-

mation or a schematic for a 
Motorola T71GJT-1100? I will 
buy a manual for the above or 
pay for a copy. Thank you. 

Fred Martin 

16 Reid Street 
South River NJ 08882 

MICRO WAVE 

dOWN CONVERTER POWER SUPPLY KIT 
All Parts included, 
7iility Case, 250 ma 
regulated, very detailed 
instructions, two models-
works with all down converters 

TU-8  3-12 VDC 
TU-12  12-16 SIC 

Introduction to 2 gdz Study 
Course, includes a quality  
down converter kit, .etailed 
step-by-step instructions. 
Requires 8-12V 
FREE BONUS:  Microwave Antenna 

Cookbook 

MICROWAVE ANTENNA COOKBOOK 

$3d, 

549.95 

$10.00 

Information on SMP products 
52.00 handling charge. 
Maryland residents add sales tax 
VISA and Master Charge accepted. 

S M P 0,376 

Post Office Pox 2050 
Gaithersburg, Maryland  20762 
(301) 258-5150 

SASE 
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IMP TTL 
7400  2/85 7490  85 
7402  2/  85  7493  as 
7404  2/  85  74100 
7406  2/1  19  74109 
7407  2/1  19  74121 
7408  2/  89  74123  99 
7410  2/  85  74150  I  95 
7414  99  74154  I  95 
7417  2/1  10  74157  99 
7420  2/  85  74161  119 
7447  119 74164  1  59 
7474  69  74174  1  59 
7475  79  74175  1  49 
7476  69  74192  119 
7485  119 74193  119 
7486  2/1  19  74367  99 
7489  2  99  74393  1  95 

One-Stop Component Center'ni) 
This is a partial listing of over 500 items 
available from authorized Jim-pak Distributors: 

3/4 Watt @ 70°C 

15 Turn Pot. 

Linear Taper 

2 Watt @ 70°C 

7/8" Slotted Shaft 

Linear Taper 

1K  5K  10K 

25K  50K  100K 

1 Meg 

CMU  $2.95 

225 
2/1  19 

69 

OMETERS 

10052  500S2  1K 

5K  10K  50K 

100K 500K 1Meg 

830P .. $1.79 

m L filikifl 
GRAB BAGS ' 

"441,1 • 
GB100 Cer. Caps. (100)  2.95 
GB101 Myiar caps. (60) 4.95 
GB102 Electrolytics (60) 4.95 
GB103 Tantalums (40)  4.95 
GB1011 TTL IC's (50)  4.95 
GB110 Asst. LEDs (100) 5.95 
GB113 Trimmers (30)  4.95 
GB116 Msw Resist. (200) 2.96 
GB117 IOW Resist. (200) 2.95 
GB120 SlideSwitch (25) 3.95 

G0123 Heat Sinks (30)  3.95 
GB127 Transisto.s (100) 3.95 
GB137 Chokes (50)  3.95 
GB139 Term. Strips (40) 3.95 
GB140 Sper/Stndff (150) 2.95 
GB141 Washers (200)  2.95 
GB145 Lugs (100)  2.95 
GB154 162w Resist.(100) 2.95 
GB162 7-Seg. Dsplys. (50 ) 5-95 
GB173 3/8" Pots. (100)  5-95 

REGULATED POWER SUPPLY KIT 

Uses LM309K. Heat Sink 
provided. PC board con-

struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to ±5V, ±9V and ± 12V with 
JE205 Adapter. Includescompo-
nents, hardware and instructions. 
3%"x5"x2"H 

JE200  $14.95 

ow LS Schottky M P 
741_500  55  74L5109 79 
74 L502  55  74L5123 . . • • 1.95 
74LSO4  69  741_5138 . . • • 1.49 
74 LSO8  55  741-5139 . . • 1.49 
74 LSIO  55  74LS154 . . : • 2.49 
741_514  1  09  741-5157 . . • • 1.49 
74LS30  55  74LS161 . . • . 1.79 
741.532  69  74LS174 . . • • 1.79 
74 LS38  69  74L5175 . . • . 1.79 
74 LS42  1  49  741.5192 . . • • 1.89 
74LS47  1  49  74LS193 . . • • 1.89 
74 LS48  1  79  74LS221 . . • • 1.95 
74LS73  79  741.5244 . . • • 2.49 
74L574  79  741.5245 . . • • 3.49 
741_575  99  741-5367 . . • . 1.29 
74 LS85  1  95  741_5374 . . . • 2.49 
74LS90  109 81 L597  249 

Mir 
SOCKETS  j ar 

Low Profile 
8 Pin LP . . . 2/.59 
14 pin LP . . . 2/.69 
16 pin LP . . . 2/.79 
18 pin LP . . . 2/.89 
20 pin LP . . . 2/.99 
22 pin LP . . .2/1.09 
24 pin LP . . . .79 
28 pin LP . . . .82 
36 pin LP . . . .99 
40 pin LP . .  1.19 

Wire Wrap 
14 pin W W tin  .75 
14 pin W W gold 1.09 
16 pin W W tin  .79 
16 pin W W gold 1.19 
24 pin W W gold 1.69 
40 pin W W gold 2.75 
14 p. plug/cover 1.29 
16 p. plug/cover 1.39 
24 p. plug/cover 1.95 
+ molex p./sockets 

CMOS 
4000  69  4030  79 
4001  69  4040  195 
4002  69  4044  139 
4006  195 4046  249 
4009  89  4047  2  75 
4010  85  4049  89 
4011  69  4050  89 
4013  85  4051  1  95 
4016  85  4066  119 
4017  1  49  4069  79 
4018  149 4070  79 
4020  2  19  4071  79 
4023  49  4081  69 
4024  129 4093  119 
4027  89  4511  195 

DESK TOP ENCLOSURES 

• 

DTE-8  (Pictured)   $31.95 
DTE-11 (Pictured)   34.95 

DTE-14   36.95 
DTE-HK (Case for JE600)    47.95 
DTE-AK (Case for JE610) (Pictured)  . .   52.95 

CONNECTORS 

litilli n111111111111111111#1 
DB25P 
DB255 
DB51226 
22/445E 
UG88/U 
UG89/U 
UG 175/U 
S0239 
P L258 
PL259 
UG260/U 
UG1094/U 

D-Subminiature Plug 
0-Subminiature Socket 
Cover for DB25P/S 
P.C. Edge 
BNC Plug 
BNC Jack 
UHF Adapter 
UHF Panel RecP• 
UHF Adapter 
UHF Plug 
BNC Plug 
BNC Bulkhead Reg). 

3.95 
4.95 
2.25 
2.95 
2.19 
3.95 
.59 
1.49 
1.95 
1.95 
2.39 
1.49 

og, LINEAR II', 
LM301N. . 
LM305H. . 
LM307N. . 
LM308N. . 
LM309K. . 
LM31ON. • 
LM311N. . 
LM317T. . 
LM318N. . 
LM319N. . 
LM320K-5. 
LM7905T . 
LM7912T . 
LM7915T . 
LM323K. . 
LM324N. . 
LM337T. . 
LM339N. . 

.59 
1.39 
.75 
1.19 
2.25 
2.69 
1.49 
2.29 
2.95 
2.95 

: : 2.25 
1.75 
1.75 
1.75 

• 5.95 
1.29 
2.29 
1.29 

LM7805T . 
LM7812T . 
LM7815T . 
LM380N. . 
LM384N. . 
LM555N. . 
LM556N. . 
LM565N. . 
LM566N. . 
LM567N. . 
LM723N. . 
LM741N. . 
LM1310N 
LM1458N . 

LM 1489N . 
LM1800N . 
76477N 

1.75 
1.75 
1.75 
1.49 
2.49 
.69 
1.49 
1.95 
1.95 
1.79 
.79 
.65 
2.95 
.99 
1.59 
1.59 
4.49 
3  95 

VIDEO CONTROLLER 

Ideal for all video 
games or remote 
control projects. 
Two mini. pots. 
40K  ohm each. 
SPST push button 
control.Five-wire 
connection cable 
5' long. Rugged 
plastic case - 

1%"H x 2-3/8" W 
x 4-5/16"L 

JVC-40   

DIODES & TRANSISTORS 
N751  2  59 
N757  2/  59 
N1188  269 
N3600  5/  99 
N4001  4/  59 
N4004  4/  69 
N4007  4/  79 
N4148  10/  99 
N4733  2/  69 
N4734  2/  69 
N4735  2/  69 
N4742  2/  69 
N4744  2/  69 

2N2219A. . . .2/1.19 
2N2222A. . . . 2/.89 
2N2907A. . . . 2/ 89 
2N3055  99 
2N3772  2  25 
2N3904  2/  69 
2N39C6  2/  69 
2N4401  2/  79 
2N4403  2/  79 
2N5129   2/.69 
2N5139  2/  69 
2N5210  2/  79 
2N5951  2/1  29 

CAPACITORS 
Dipped Tantalum  ELECTROLYTIC 
.1mfd@35V  'mid @50V  3/.69 
.47mfd @35V  2/.89  4.7mfd@5()V  2/.59 
lmf d @asv  2/.89  lOmfd @50V  2/.69 
2.2mfd @25V  2/1.09  22mfd@50V  2/.79 
3.3mfd@25V  2/1.19  47mf d @50V  2/.89 
4.7mfd@25V  2/1.39  ICOmfd@50V  .59 
lOmfd@25V  1.19  220mfd@SOV  .69 
33mfd @25V  3.95  1000mfd@25V  1.19 

2200mfd @l6V  1.39 
50V CERAMIC 

10pf-.022mfd  4/.59 
.047mtd  4/.69 
.1mfd  4/.79 

100V MYLAR 
.001-.01mfd  4/.79 
.022m f d  4/.89 
.047mfd  4/.99 
.Im fd  4/1.19 
.22mfd  4/1.29 

MICROPROCESSORS 
Z80A  CPU (4MHz)  14.95 
MC6800  8 Bit MPU  14.95 
8080A  CPU  7.95 

8 Bit I/O Port  3.95 
Bi-Directional Bus Driver  4.49 
Character Generator  12.95 
Tri-State Hex Buffer  2.25 
30K Baud UART  6.95 
88-Key Keyboard Encoder 13.95 
4K Static RAM (30Ons)  9,49 
16K Dynamic RAM (250ns) 9.95 
8K EPROM  10.95 
16K EPROM (+5V)  19.95 

8212 
8216 
2513/2140 
8T97 
AY-5-1013 
AY-5-2376 
2114-3 
M K4116 

$5.95 each  
I = = I M I M E M B = I = I = MINN MD N M O M  INN M I 

I 4:4;  Discount 
5 

ONE 
DOLLAR 

Discount Coupon 
OFFER EXPIRES 

DECE MBER 31, 1980 

Redeemable at 

participating JI M-PAK 
Distributors for $1.00 
discount on purchases 
of JI M-PAK components 
exceeding $1.00 

sli mmimm-pak Coupon 
electronic components 

GOOD FOR 
ONE DOLLAR 
DISCOUNT 
on purchase of any 

JI M-PAK PRODUCTS 
at participating Distributors 

ONE DOLLAR 
One Coupon Per Customer 

Mr. Distributor: Jim-Pak 
will accept this coupon 
for  one  dollar  credit 
when returned to us with 
your regular orders. 

80  73 Magazine • Dece mber, 1980 



Jim p a k  One-Stop Component Center 

electronic components  ,-384  AUTHORIZED DISTRIBUTORS 
ALABAMA 
8  ghain 
Berminghpi, 
Hunts idly 
Huntsville 
Mobile 
Tuscaloosa 
ALASKA 
Anchorage 
Anchorage 
ARIZONA 
Flagstaff 
Green Valley 
Sierra Vista 
Tucson 
Yuma 
ARKANSAS 
Little Rock 
CALIFORNIA 
Anaheim 
Anaheim 
Atasc ulero 
Anita 
Bakersfield 
Berkeley 
Buena Perk 
Buena Park 

Chula Vista 
Covens 
Cypress 
Davis 
Fontana 
Freseo 
Fresno 
Glendale 
Goleta 
Half Moon Bay  Radio Shack 
Harbor City  Buff 's Electronics 
Hawaiian Gardens  Carson Electronics 
Hollywood  Pacific Radio Exchange 

Redgland/Inglewood Electronics 
A B C Electronic, 

Heathen, Electronic Center 
Consumer Electronics 

Computer Magic 
Pacific Radio 

Zackit 
Coast Electronics 
Willy 4 Electronics 

Pacific Radm Electronics 
Electronic Center 

Dow Radio 
Radio Shack A SC Palmdale 

US Electronecs 
Zack Electronics 
Dow Radio Inc 

JL S Electronic Int 
'Aerologic Inc 

Industrial Electronic Supply 
W& W Electronics 

Lafayette, Radio Electronics 
Radio Puts Inc 

The Electronic Company 
TV Mart 

Jim's Audio & Stereo Repair 
Radio Shack 

&SS Electron . 
Electronic City 

Yuma Electronics 

Southern Electronics Co 

Hunk', Electronic Center 
R F Electronics 
Coes, Electronics 
Anuo Electronics 

Jay Kern Electronics 
Al L•sher Electronics 

Ford Electronics 
SJ Electronics 

Lion Electronics 
G6 H Electronics 
SCR Electronics 

Peudyme Consumer Electronics 
Fontana Electronics 

Electronic Brain 
Spark y Electronics 
Eagle Electron," 

Bill's Stereo 

Inglewood 
L• Habra 
La Mesa 
Lancaster 
Modesto 
Modesto 
Monterey 
Morro Bay 
National City 
Nofrhridge 
Oceanside 
Oxnard 
Palmdale 
Palo Alto 
Palo Alto 
Pasadena 
Paso Robles  Mission Electronics 
Pomona  Heathen, Electronic Center 
Redding  Radio Mart 
Sacramento  Calif R adio & Television Supply 
Sacramento  Zukrt 
Salinas  Salinas Radio 
San Carlos  A M Outlet Store 
San Diego  Redo Shack A SC Mira Mesa 
San Fernando  San Fernando Electronics 
Son Francisco  Zack El ectronics 
San Jose  Peninsula Electronic Supply Inc 
San Jose  United R adio 8 TV Supple 
San Luis Obispo  Mid State Electronic Supply 
San Rafael  Electronics Plus 
Santa Barbara  Lombard Electronics 
Santa Cr ,  Santa Cruz Electronics 
Santa Fe Springs  Industrial Electronics 
Santa Maria 
Santa Rose 
South Gate 
South Lake Tahoe 
Sunnyvale 
Torrance 
Torrance 
Tustin  A •B&B Electronics 

Zacket 
Van Nuys  Thrifty Electronics Supply Inc. 
Westminster  JK Electronics 
Whittier  DitS Electronics 
Whittier  Whittier Electronics Co. 
Woodland Hills  Heethk a Electronic Center 
COLORADO 
Aurora  Aurora Electronics 
Colorado Springs  Centennial Electronics Inc. 
Denver  Mt Coin Distriburing Co. 
Denver  Micro World Electronics 
CONNECTICUT 
Avon  Heinhkot Electronics Center 
New Haven  Cutromp ud Computer Systems 
Westport  Computerworks 
DELAWARE 
New Castle  Delaware A mateur Supply 
Newark  Computerised 
Wilmington  Lersco 
Wilmington  Wholesale Electronics Inc 
FLORIDA 
Cleerwater  AGL Electronics 
Ft. Lauderdale  Computer, For You 
Ft. Lauderdale  Lafayette Radio Electronics 
Gainesville  Lafayette Radio 
141•1*.1,  Haceikit Electronic Center 
Jacksonville  Lenore of Florida Inc. 
Lekeland  Lakelend Specialty Electronics 
Miami  Herman Electronics 
Miami  NrS0 Distributors 
Oakland Perk  W oven Podia 
Orlando  Southeast Micro-Data CorP. 
Pensacola  Once Electronic, Ina 

Caps Communications 
Electronics Inc 

Mac 4 Electronics 
CalPrne Electronics 

Sunnyvale El ectronics 
SE El ectronics 

Torrance Electronics 

Plantation 
Tonga 
TemPa 
Tanga 
GEORGIA 
Atlanta 
Atlanta 
Atlanta 
Columbus 
Stone Mountain 
HAWAII 
Honolulu 
Honolulu 
Weauku 
IDAHO 
Boise 
Caldwell 

ILLINOIS 
Carbondale 
Chicago 
Chicago 
Evanston 
Geneva 
Groyeland 
Mount Prospect 
Niles 
Peoria 
Peoria 
Rockford 
Schaumburg 
Skokie 
Villa Park 
INDIANA 
Bloomington 
Chesterton 
East Chicago 
Evansville 
Gary 
Indianapolis 
Muncie 
South Bend 
Sourh Bend 
IOWA 
Ames 
Davenport 
Des Moines 
Des Moines 
KANSAS 
Hurch onsOil 
Kansas City 
Mission 
Salina 
Wichita 
KENTUCKY 
Lexington  Redo Electronic Equipment Co. 
Louisville  Peerless Electronic Equip ment CO. 
Richmond  Madison County EleCtroneCt 
LOUISIANA 
Baton Rouge 
Baton Rouge 
Baton Rouge 
Kenner 
Lake Charles 
Lake Charles 
New Orleans 
Shreveport 
MARYLAND 
Ann apolis 
Annapolis 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Church villa 
Damascus 
Frederick 
Glen Burnie 
L• Vale 
Rock vale 
Solver Spring 
Towson 
Towson 
Towson 
Towson 
Wheaton  Computer Crafters 

MASSACHUSETTS 
Littleton  Tel-Costs Inc. 
Peabody  Iroirdikit Electronic Canter 
Pittsfield  Pittsfield Radio Co Inc. 
Waltham  Computer Mart Inc. 
Wellesley  Heath bit ENctforrec Center 
West Springfield  Norbilrs Electronics Ithe. 
Worcester  RM Electronic, Inc. 
MICHIGAN 
Adrian 
Allen Park 
Ann Arbor 
Battle Creek 
Bay City 
Canton 
Clawson 
Coldwater 
Detroit 
Detroit 
Detroit 
()afore! 
East Detroit 
Flint 
Garde', City 
Grand Rapids 
Grand Roped, 

Grand Redid; 
Grand Rapids 

FLORIDA (Continuadl 
Heathkit Electron. Cent, 

AMF Microcomputer Center Inc 
Heathket Electronic Center 
Microcomputer Systems 

Atlaimra Comput," Mart 
COmpuShop 

Huth's', Electronic Center 
Radio Wholesale 

Coleman s Electron . 

Indust. . EleCtrOniC Inc. 
Innrorared CorClot Supply   

0 S K Electronics 

Custom Electronics 
A Gen , Supply Inc 

Picks Electronics 
Howard Electronic SoNlit? 

Olson Electronics 
Tr, State Electronic Corp 

Melvin Electronics 
Moyer Electronics 

Fri Stare Electronic Corp 
Co mpvot• Lend 

Computer Land of Peoria 
Warren Radio Co. 

Compere, Store of Rockford 
Data Domain of Schaumburg 

Ltlipure Computer 
Mal pin ElectrOnics 

Stant, . Radio Co. Inc. 
Chesterton Electronics 
Act° Electronics Corp. 

Hutch A Son Inc 
Calumet Electronic Supply 
Heath ., Electronic Grnrer 

Were, Electronics 
Radio Distributing Inc. 
Televisron Supply Co. 

Electronic Supply Inc 
Memory Bank 

Gifford Brown Incorporated 

Radio Trade SuPirly Co. 

Hutchinson Electronics 
Electronic Surplus Saler 

Heath kit Electronte Center 
Electronics Inc 

Amateur Radio Equipment Co 

Davis Electronws Supply CO. 
Menard Elecrronics Inc. 

Pelican Electronics 
Hearbkit Electronic Center 

Gulf Power & Controls 
Wholesale Radio & Epsom-ne m 

W m B Allen Supply Co. 
Industwel Electronic Supply 

Computers Etc. 
JA M Electronics Inc 

A merican Distributing Co. 
Everything Electronic 

Marco Electronics 
Trirronrcs, Inc. 

Churchville Electron,. 
Damascus CB 

Frederrck Computers 
Rebacrn 

JA M Electronics 
Heathen, Electronic Center 

Computers Etc 
Bunesville Electronic Inc, 

Comlniters Etc. 
Computers Unlimited 

Heathka Electronic Center 

EBB Electronics Inc 
Electronic Parts Co. 

Wedemeyer Flextrtaltle Supply 
Warren Radio Co 

I( Inds Distributing Co. 
The Electronic Connection 

Redo Supply A Engineering Co. 
86 M Electronics 

efuthkrt Electronic Center 
Radio Supply & Engineering Co. 

LAS Electronics 
Do ford Software Co. 

I-1.MM, Electronic Center 
Shand Electron,. Inc 

Computer Canter 
Micro Computer World 

R .. Parts Inc. 

TA W Electronics 
Warren Radio Co. 

MICHIGAN IContinuadl 

Jackson  Fulton Radio Supply 
Kelarnat00  Warren Radio 
Lansing  Fulton Radio Supply Inc 
Livonia  Lafayette Radio 
Liver .  Norwest Electronics 
(a ging  Redo Supply & Eog,mnsnrinnq CO Inc 
Madison Heights  Warren Radio CO 
Midland  Computronne Corporation 
Man,  CBS Electronics Mart Ltd 
Mt Clemons  Olson Electronics 
Mt Pleasant  Barr 
Musk*vori  H.R. Electronics 
Ndes  Nibs Radio Supply 
il.OntraC  Electronic Supply 

. ,.''Port Huron  Main TV Radio Electronics Inc. 
'1171 &giro .  Electronic Mart 

Bell Electronics 
earls Customer Center 

Electronic World 

laSSA St Claire Snorer 
St Jo,000 
Tryiot r- Traverse City  TraVelfe, City Electronic Su pple 
Westland  Olson Electronics 

MINNESOTA 
Duluth  No' thweat Radio of Duluth Inc 
Hopkins  Hr . . it Electronic Center 
Unneanors  Pal Electronics 
St Pall  Irwithkit Electronic Center 
Winona  Hiawatha Electronics Inc 
MISSISSIPPI 
Jackson  Ellington Electronic Supply 
MISSOURI 
Bridgeton  Forsythe Computers 
El Dorado Springs  Bookman Electronics 
Florissant  Computer Country 
St. Louis  Computer Country (Downtown) 
MONTANA 

Conley Radio & WI,' 
Borenun  Electronic Service it Dist Inc 
Great Falls  Arts Electronics 
NEBRASKA 
Lincoln  Computer Systems 
Laic°.  Scott Electronic Supply Inc 
Norfolk  Ca . .. Gun & Hobby Shop 
North Platte  Scott Electronic Supply Corp 
Omaha  Midwest Computer 
Omaha  Scott Electronic Supply Corp 
Omaha  Huthket Electronic Center 
NEVADA 
Las Vegas  Century 23 
NE W JERSEY 
Cherry Hill  The Compute, Emporium 
Englewood  Radromasters 
Fair Lawn  Heathket Electronic Center 

Ocean  Hearhkir Electronic Center 
Pennsauken  Lafayette Radio 
Pompton Lakes  Computer Corner 
Ran .,  Typerronic COMputer Store 
Trentan  Lafayette Radio Electronics 
Virreigg  Lafayette Radio Electronics 
NE W YORK 
Albany  Action Audio Inc 
Albany  Fort Orange Electronics 
Albany  Greylock Electronics 
Amherst  Heerhleit Electronic Center 
Minato  Radio Equgenent Coro 
Cortland  Action Audio Inc 
Endure',  Computer Tree Inc 
Ithaca  Action Audio Inc 
les .a  Rap Trois . 
lamest . .  Warren Radio 
Jericho  Heathkit Electronic Center 
Kingston  Action Audio Inc 
Kingston  Greylock Electronics 
Middleton  Acuon Audio Inc 
Newburgh  Action Audio Inc 
New York City  Ansto Craft 
New York City  °volute Systems Corp 
New York City  Taft Electronics 45 Corp 
Orchard Park  Radio Epoque ., Corp 
Peeks rol  Action Audio Inc 
Poughkeepsie  Greylock Electronics 
North White Plains  Heath.: ENctromc Center 
Rochester  Neethkrt ElaCtrOMC Center 
Tier 
Utica 
Utica 
Wappingers Falls 
White Plains 
NORTH CAROLINA 
Raleigh 
NORTH DAKOTA 
Fargo 
OHIO 
Cincinnati 
Cincinnati 
Cleveland 

COY. . 
DOOR 
Fremont 

Trojan Electronics 
Am.COrn Electronics 
Central Electronics 
Action Audio Inc 

The Computer Corner 

Byte Shop of Raleigh 

SBS Electronics 

Heathka Electronic Center 
Micro Solution 

Hearhkir Electronic Center 
Heathket Electronic Center 

T V Specialties 
Terra Tech College Bookstore 

Res.. .burg  Universal Amateur Radio 
Toledo  hilierhkit Electronic Center 
Toledo  Warren Radio 
Wockl• f le  Amore , Electronic Supply 
Youngstown  Ross Radio Company 

OKLAHOMA 
Oklahoma City  Birk Bytes & Micros 

Oklahoma Can  H.thlrir Electronic Center 
Oklishom• City  Trice Wholesale Electronics 
OREGON 
Albany  Oregon Hem Sales 
Beaverton  Norroc Electronics 
Corvallis  Zero a« 
Eugene  Eugene Amateur Radio Supply 
Portland  Portland Rod. Supply 

OREGON IContinurid) 

SOO011  Comm Shack 

PENNSYLVANIA 
Braddock  Leff Electronics 

Chambersbune  SUOIrSe Flectronec Dal Co 
011.111.1 Hill  Koss Electronics Distributors 
DIO101  MI D • Digital Electron,. 
Erie  Warren Radio 
Fra u,  Hcathkit Elcctronic Conrvi 
Pooh  Personal Computer Corporation 
Philadelphia  Hesthkit Electronic Center 
Philadelphia  Resco Electronics 
Phoenix voile  Stevens Electronics 
Pittsburgh  Heathket Electronic Center 
Pittsburgh  South Hills Electronics 
Wilkes Barry  Mennen,. Electron . 
York  G Y C Company 
RHODE ISLAND 
Cranston  Jabbour Electronics City 
Pawtucket  Jabbour Electron.. City 
Warwick  Hearthk ir Electronic Center 
TENNESSEE 
Cookeville  Wegnon's Stereo Center 
Knoxville  Shields Electronics Supply Inc. 
Memphis  Bluff City Electronics 
Memphis  Sere Rose & Spencer Electronics 
Memphis  Warren Rodeo Company 
Nashville  Eddie Warner's Parts Company 
Nashville  Electra Distributing Co 
Oakrodge  National Electronics 
Tullahoma  HiSH Electronics Co Inc 
TE XAS 
Beaumont  Eisen° Hut 
Brownsville  George's Electronics Mart 
Dallas  Heathlot Electronic Center 
Dallas  Rant Micro Systems 
Fort Worth  The Ingenuity Concept 
Garland  Tinker Trontes Inc 
Houston  Heathen, Electronic Center 
Houston  Inter active Computers 
Lubbock  Trece Wholesale Electronics 
McAllen  Carlos Franco Electronics 
Sen Antonio  Appliance it Equipment Co Inc 
San Antonio  CAN Electronics Inc 
San Antonio  H uthko, Electronic Center 
Waco  LA M Wholesale Electron.. 
UTAH 
Midvale  Heathen, Electronic Center 
Provo  Alpine Electronic Supply Co 
Salt Lake City  Best Distributing 
Salt Lake City  Computerland of Salt Lake 
VERMONT 
Essex Junction  Lafayette Radio 

VIRGINIA 
Alexandria  Computers Plus Inc 
Alexandria  H uth,'" Electronic Center 
Annadale  Arcade Electronics 
Arlington  Arlington Electronic Wholesalers 
Bleck sburg  Scotty's Radio & TV Inc 
Charlottesville  Graves Electronics 
Falls Church  Crossroad Electronics 
Hampton  Electronic Silts Inc 

BAG Electronics 
Tyson s Computer Emporium 

Avec Elecironeu Corp 
Priest Electronics 

Electronics Unlimited 
Avec Electronics Corp 
Aver Electronics Corp 

Electronic Equipment Bank 
Heathen, Electronic Center 

Ruin, Shack 
Virginia Micro Systems 

Hopewell 

McLean 
Nor folk 
Norfolk 
Portsmouth 
Richmond 
Roanoke 
Vienna 
Ya wn. Beach 
Warrenton 
Woodbnelge 
WASHINGTON 
Beelevue 
Everett 
Kennewick 
Longerew 
Moses Lake 
PaKo 
Richland 
Seattle 
Seattle 
Seattle 
Spokane 
Spokane 
Tacoma 

ABC Communications 
ABC Commun.-armies 
C1CJ Electronics Inc 
Progress Electronics 
Ron 's Electronics 

Riverview Electronics 
CBJ Electronics 

ABC Communications 
Amateur Radio SUPOIV 

Empire Electronics 
Don's Stereo Center 
Personal Computers 

C&G Electronics 
Tacoma  Northwest Radio Su pply 

WEST VIRGINIA 
Fairmont  TPS Electronics Inc 
Morgantown  The Computer Corner 
Morgantown  Electro Distributing Co Inc 

Wheeling  Lafayette Radio Associate Store 
WYOMING 
Cheyenne  Computer Concepts 

CANADA 
Albert. 
Calgary  CompuShop Alberta Ltd. 
Ontario 
Toronto  House of Computers 
GUAM  Marian. Electronics 
ENGLAND 
Berkshire  NewBear Computing Store 
GUATEMALA  Electronics Pan Americana 
PANAMA  Tropelco S A 
SINGAPORE  Applied Digital System 
SINGAPORE  Syr Tech 

SWEDEN 
St ockholm  LSI Electronics NB 
WEST INDIES 
Port of SM .. Trinidad  The Hobby Centre 

For Distributor Information, write or phone JIM-PAKP 1355 Shoreway Road, Belmont, CA 94002 (415) 595-5936 
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Fred Gerken WBOLLP 
7009 Knight Drive 

Box 91910 

Lewisville TX 75056 

Clean Sweep for the FT-221 
don't miss the action 

SSB on two meters is be-coming more popular in 
my area, and activity cen-
ters around the national 
calling  frequency  of 
144.200 MHz. So, whenever 
I am in the shack, I turn on 
my FT-221 and position the 
vfo on that frequency. Sev-
eral times I have listened 
for hours to the rush of the 
receiver, not hearing a 
peep, only to move the vfo 
dial when passing the rig on 
the way to the 807 locker 
and find a QS0 in progress 
a few kHz away. 
This half-hearted moni-

toring causes me to miss 
much of the local activity. 
In order to solve this prob-
lem, I have added a clarifier 
sweeper to the rig. This al-
lows me to monitor 144.200 
± 8 kHz in a sweeping 
mode. 
The Yaesu FT-221 has a 

broad clarifier which uses a 
varactor diode in the local 
oscillator module. By vary-
ing the voltage on the 
varactor from one to eight 
volts, the clarifier has over 
± 8 kHz of tuning range. 
The circuit in Fig. 1 provides 
an inexpensive pseudo-tri-
angle wave generator with 
an output of one to eight 
volts, and a sweep time of 
one complete sweep ap-
proximately every four sec-
onds. 

The circuit is designed to 
be both small and inexpen-
sive. The 555 timer is wired 
as an astable square-wave 

generator, and R1C1 forms 
an integrator which con-
verts the square wave into a 
triangular wave. See Fig. 2. 
For the purist, an op-amp in-
tegrator could be substi-
tuted for R1C1. See Fig. 3. 
Once the sweeper is as-

sembled, check the output 
voltage. The output should 
swing slowly towards Vcc 
and then slowly back to 
about 1.0 volt and start 
over again. 
Installing the sweeper in 

the FT-221 is a matter of 
preference. A simple toggle 
switch could be used to 
control the sweeper, as 
shown in Fig. 4. If you are 
the type who hates to cut 
holes in a $600 rig, you 
might try substituting a new 
clarifier pot and SPST 
VOLT 

8 

4 

0 

SEC 

Fig. 2. Waveform from 
square-wave generator and 
R1C1 integrator. 

+85 

BAN I WI 

BLUE 
50K 

56K 

TO vARACTOR 

To sWP 

Fig. 4. Hookup using toggle 
switch. 

switch for the original pot. 
See Fig. 5. This method is 
my choice. Only the new 
pot and two diodes need to 
be added. When the clari-
fier knob is rotated fully un-
til the switch clicks, the 
sweep mode is engaged. 
When the clarifier knob is in 
any other position, it func-
tions normally. 

•85DC 

Fig. 1. Pseudo-triangle wave generator. 

Fig. 3. Op-amp integrator using LM118. 

•85 

URN 

The circuit itself is very 
small and mounts any-
where room is available. 
However, there is a good 
spot just in front of the crys-
tal deck. The eight volts dc 
to run the sweeper is easily 
obtained from the clarifier 
pot itself. See Fig. 5. 

'IF 
NP 

Happy sweeping! IN 

OUTPUT 

OUTPUT 

506 
LINEAR ft.   
SP ST 

S 566 

11014 

IN914 

TO VARAC T OR 

OUTPUT 

• 85 

17 

680 

SW PR 

Fig. 5. Hookup using new clarifier pot with SPS T switch. 
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See your dealer for a demonstration — 
you won't leave the store vjthout one! 

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

ALL BANDS INSTALLED 
AND OPERATING! 
160 thru 10 
including WARC bands 

(and you don't have to be a ccmputer expert to use it!) 

DUAL 
ultra stable 
PTO's 

Fait 
break-in 
(QiK) 

Built-in  CW output  Sophisticated 
VSWR meter  pulse shaping  Noise B anker 

— hard or soft 

4 S TRO-103 

ASTRO-103 — 
The Professional 
Ham Rig. 

The Cubic ASTRO-103 expands on 
the highly acclaimed ASTRO-102BXA 
with the addition of the most asked for 
features — RTTY, an input connector for 
a separate receive antenna, and of 
course, ALL BAND coverage from 160 
through 10 meters, including the new 
bands at 10, 18, and 24.5 MHz. All bands 
are operating now, nothing to buy later, 
and of course WWV is covered. 
With the optional 400Hz crystal filter 

installed, which cascades with one of the 
8-pole I. F. filters and can be moved 
through the passband, along with QSK 
provisions, the ASTRO-103 is the CW 
operator's dream! 
Performance under high cross mod 

conditions found in todays' crowded 
bands is second to none. With dual 
independent high stability PTO's for split 
band DX and all its other features, the 
ASTRO-103 is the result of American 
Technology and American Quality 
combined to bring the best to the 
American Amateur. 

RTTY 
VOX 

Speech 
Processor 

Jack  Fully variable 
for sepz rate  AGC decay 
receive 
antennk 

Exceptional Dynamics 
No se Floor -132dBm 
3rd order intercept + 15dBm 

„0.  I 0  

,,,, • 

CUBIC  Success - 
'Built on FacOlence 

ubic Corporation with over 3,500 
employees world-wide, including more 
than 1200 scientists, engineers and 
technicians, has more than c ne million 
square feet under roof. 
Established in 1951 the ccmpany has 

gown and expanded in high technology 
fields, including computer based 
a-itomatic fare collection systems, 
electronic countermeasures, supersonic 
plot training and other defense and 
space systems. electronic positioning 
devices and, of course. communications. 
New Cubic Amateur products reflect this 
heritage of excellence and is your 
assurance of the strength and resources 
to support your purchase in the years to 
come. 

Dual 8-pole filters. 
1.4:1 shape factor 
6 to  100dB 

RF/IF Gain 
Controls 

True Passband 
Tuning with 
width and 
position 
indicators 

Optional CW 
Narrow Crystal 
Filter 

**C C 

ASTRO - 150A 

Another member of the ASTRO family, the 
ASTRO-150, has been highly acclaimed as 
the ideal Mobile/Base station. With 
microprocessor control, VHS tuning and 
microphone scanning, the ASTRO-150A 
led the way for competitive radios now 
appearing on the market. 

The ASTRO-102BXA provides basically all 
the fine performance of the ASTRO-103 at a 
lower cost, but less the WARC bands, which 
of course may be added later if desired. 

C U BI C  70 

CO M MUNICATI O NS,I NC. 

305 Airport Road, Oceanside, CA 92054 
(714) 757-7525 



Dave Ingram K4TWI 
Eastwood Village, #1201 South 
Route 11, Box 499 
Birmingham AL 35210 

A New Frontier 
weekends were made for . . .10 FM! 

During recent years, FM 
has become one of 

amateur radio's most popu-
lar and 
modes of 
tion. The 

widely accepted 
UHF communica-
convenience and 

flexibility of channelized, 
squelch-muted equipment 
continuously appeals to nu-
merous amateurs. 
The excitement of low-

band DXing, however, em-

Photo A. Recipe for mountaintopping fun with 10 FM includes (left to right) a Cushcraft 
10-meter FM Ringo, an MFI antenna tuner with knapsack full of loose and long wires, Corn-
tronix FM-80, and a 2-meter hand-held talkie. 

braces a unique pleasure 
which all amateurs cherish 
—a thrill as old and irre-
placeable as ham radio it-
self. Wouldn't it be inter-
esting to combine these 

two modes and enjoy inter-
continental FM operations? 
Imagine an ample supply of 
remote-base setups and re-
peaters capable of practi-
cally worldwide communi-
cation in this vision and you 
have an accurate descrip-
tion of 10-meter FM— a 
frontier which is presently 
blowing wide open with ex-
citement. 

Although FM communi-
cations have been taking 
place on the high end of our 
10-meter band for several 
years, this mode only re-
cently gained widespread 
popularity. Two of the 
prime reasons for this up-
surge are the increasing 
sunspot activity and the 
availability of commer-
cially-manufactured 10-
meter FM equipment. The 
introduction of Yaesu's FT-
901DM all-mode 160-
through 10-meter deluxe 
transceiver and the Corn-
tronix FM-80 10-meter FM 
transceiver substantially 
promoted 10-FM activity. 
During the period of a few 
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Repeater Inputs 

29,520 kHz 
29,540 kHz 
29,560 kHz 
29,580 kHz 

International 
Direct Frequency 

29.600 kHz 

Repeater Outputs 
29,620 kHz 
29,640 kHz 
29,660 kHz 
29,680 kHz 

Table 1. Ten-meter FM band plan. "Direct" operation on 
repeater output frequencies is acceptable provided deliber-
ate interference isn't created. 

months, 10 FM actually 
came alive with worldwide 
FM operations. This activity 
continues to grow each 
day, as innovative-minded 
amateurs clamor to join the 
fun. 

Overview of 10-FM 
Operations 
Although a number of in-

band repeaters are opera-
tional on 10 FM, most of the 
activity is "direct" commu-
nications on the Interna-
tional Direct Frequency of 
29,600 kHz or the repeater 
output frequencies of 
29,620, 29,640, 29,660, or 
29,680 kHz. Thus far, the 
use of direct communica-
tions on repeater output 
frequencies has proven 
quite acceptable on 10 FM, 
provided it doesn't interfere 
with the normal repeater 
activities on that channel. 
Due to the limited spec-
trum allocation for 10 FM, a 
tight-fitting and conscien-
tiously adhered-to band 
plan is necessary. As this is 
being written, 29,600 kHz is 
being used for brief QS0s 
and as an international call-
ing frequency with resul-
tant additional communi-
cations being carried out on 
29,620, 29,640, and 29,660 
kHz. 10 FMers realize the 
long-distance propagation 
effects of this band, and 
during such times their 
gentlemanly procedures 
are generally beyond re-
proach. Several repeater 
groups are presently inves-
tigating ways of improving 
the 10-meter FM band plan, 
but it appears that the one 
shown in Table 1 will be re-
tained for many more 
moons. 
While 10 FM is alive and 

active almost every day 

and evening, this band's 
most exciting times usually 
occur during weekends. 
The fun starts early each 
Friday afternoon and con-
tinues full bore until the 
band closes each Sunday 
night. During these times, 
signals from European, 
South American, and 
Japanese amateurs have 
been heard working various 
stations through repeaters 
in .the northwestern United 
States, and New Zealand 
stations have been heard 
transmitting through re-
peaters in the California 
area. It's not extremely un-
usual, either, to hear two or 
three European amateurs 
communicating with each 
other through a US-based 
repeater during a weekend 
on 10 FM—and this situa-
tion should also exist in re-
verse in the near future. 
All of the US-based re-

peaters on 10 FM employ 
PLTm tone encoding to pre-
vent unwarranted in-band 
interference. Right now, the 
most common PL frequen-
cy in use on 10 FM is 107.2 
Hz. When the control op-
erator is monitoring a sys-
tem during the weekend, 
however, some repeaters 
switch to straight COR con-
trol to permit various forms 
of DX operations through 
their machine. 
An uncounted number of 

remote base setups are op-
erational on 10 FM. Some 
of these systems are per-
manent arrangements used 
by many amateurs, while 
other remote bases are pri-
vate systems created by 
interconnecting  one's 
10- and 2-meter FM units as 
desired. Another possibility 
for the near future is that of 
mobile remotes, produced 

Photo B. Receiver section of WR6BDG, the 29, 620-kHz FM 
repeater in Sierra Madre, California. This repeater is main-
tained by David Findley N6DF and John Portune WB6ZCT. 
During weekends, Dave and John occasionally switch this 
machine to straight COR function for "open" access. The 
transmitter of WR6BDG is approximately one mile away, at 
the QTH of WB6ZCT. 

by interconnecting one's 
10- and 2-meter mobile FM 
rigs. These units can be 
used separately while 
mobile, or the 10-meter unit 
can be 2-meter-accessed by 
the operator's HT when he 
leaves the car. An in-car 
rubber ducky 2-meter an-
tenna will restrict the 
2-meter access range of this 
system. 

Equipment 
As previously mentioned, 

the introduction of Yaesu's 
FT-901 series transceivers 
and Comtronix's FM-80 
units has been a contribut-
ing factor in the recent 
growth of 10 FM. Prior to 
this evolution, the bulk of 
10-FM equipment consisted 
of converted low-band (30 
to 40 MHz) business radios. 
Both the Yaesu and the 
Comtronix are superb per-
formers on 10 FM. 

FM capability is standard 
on the FT-901DM and an 
available option on the FT-
901D and DE transceivers. 
Power output is approx-

imately 20 Watts in the FM 
mode. The unit's memory is 
perfect for programming re-
peater "splits," and its 
squelch circuit operates 
very smoothly. 
The Comtronix operates 

80 discrete channels of 10 
FM, and the standard 103-FM 
repeater offset of 100 kHz 
is accomplished by a switch 
on the unit's squelch con-
trol. The rig's front-panel 
meter reads S-units on re-
ceive and relative output 
power on transmit. Addi-
tionally, a front-panel LED 
varies in intensity accord-
ing to transmitted modula-
tion, while another LED (bi-
polar) lights green during re-
ceive and red during trans-
mit. Power output of the 
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Comtronix is 10 Watts (high 
power) or 1 Watt (low 
power). The low power of 
both the Yaesu and the 
Comtronix is synonymous 
with 10 FM. 50-Watt sta-
tions are considered high 
power, and 250-Watt sig-
nals are "super power"— 
and usually are unneces-
sary. 
Commercially-manufac-

tured antennas for 10 FM 
also are beginning to gain in 
polularity. Cushcraft re-
cently introduced a 10-FM 
Ringo which looks very 
similar to their 2-meter 
Ringo except that it's much 
larger (17 feet tall—and it's 
great!). 
Newtronics recently in-

troduced their HOT 10 
trunk-lip-mounted, center-
loaded mobile antenna for 
10 FM. 
There are a number of 

antenna tuners which the 
10-FM enthusiast will find 
beneficial when tuning a 
beam or random length of 

wire for operation on 
29,600 ± kHz. MFJ Enter-
prises manufactures a full 
line of these items, and any 
of their tuners that I've tried 
have worked extremely 
well. 
Finally, there are a large 

number of CB sets which 
may easily be converted for 
10-meter FM operation. 
Basically, this conversion 
involves three steps: Move 
the unit up approximately 
2.5 MHz in rf range, replace 
the AM modulation with an 
FM modulator, and change 
the receiver's AM detector 
to an FM counterpart. Sev-
eral articles concerning CB-
to-10-FM conversions have 
been published in amateur 
magazines recently. 

Getting Started On 10 FM 
Joining the fun of 10 FM 

will probably bear a striking 
resemblance to the time 
you first became involved 
with 2-meter FM. You'll 
probably locate and con-

vert a business radio for 10 
FM, convert a CB set to 10 
FM, or purchase a Yaesu or 
Comtronix for 10 FM. Op-
erating techniques may 
seem different from 10-
meter SSB activity, but 
you'll get the hang of it 
within a couple of days— 
and wonder why you didn't 
try 10 FM sooner. 
Remember to keep your 

transmissions short when 
there's any possibility of in-
terfering with distant QS0s, 
and never conduct lengthy 
direct communications on 
a repeater input frequency. 
As with any new mode of 
communications, the prime 
key to successful operation 
involves listening exten-
sively to learn the tech-
niques of that mode. 10 FM 
doesn't hold a money-back 
guarantee of fun, but you 
can feel relatively confi-
dent that there will be nu-
merous amateurs waiting to 
purchase your used 10-FM 
gear should you decide to 

sell out and return to SSB-
only activities. 

Conclusion 

The amateur frontier of 
10 FM is growing at a fan-
tastic rate, and this mode 
has an extremely promising 
future. Long-distance com-
munication via FM is a 
unique experience—and 
this aspect blends perfectly 
with today's frantic life-
style and mobile operating 
techniques. This band is 
much smaller in rf spec-
tru m than other FM bands, 
so considerate and sophis-
ticated operating tech-
niques are a vitally impor-
tant consideration. 
All aspects considered, 

10 FM should prove an ex-
citing experience for the 
progressive-minded ama-
teur. Its DXing, casual op-
erating, and mountaintop-
ping pleasures add new life 
to an amateur's interests. 
Here's listening for you on 
twenty-nine six!• 

SIMPLY THE BEST! 

FOX TANGO FILTERS 
YAESU-KEN WOOD-DRAKE-COLLINS-HEATH 

Whether your SSB rig is old or new. 
there is no easier or essentially less 
expensive way to significantly up-
grade its performance than by improv-

ing its IF passband filtering. FOX-TANGO filters are made of specially-
treated high-0 quartz crystals, affording excellent shape factors and 
ultimate rejection exceeding 80 dB They are custom made for drop-in 
installation, matching perfectly, both physically and electronically. Our 
Diode Switching Boards make possible (now or in the future) the addi-
tion of a variety of switch-selectable filters affording superior variable 
bandwidth without the need to buy an expensive new model If you 
want the best for less, you'll buy FOX-TANGO Just tell us the band-
width(s) desired for your make and model 

•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 worldwide. 
Dual-filter type.  $21 Airmail postpaid worldwide. 

Flooda ,esnienis ado 4% (sales taxl  (FOREIGN ADD $5 per filler) 

Dealer Inquiries Welcomed 

4 =1i Visa/MC welcomed. Money back if not satisfied.  sqs,i 

,  _  BROCHURE ON RFOUEST 

GIFT CERTIFICATES AVAILABLE 

8-POLE FILTER BANDWIDTHS IN STOCK 
CW (Hz) SSB-AM (kHz) CRYSTAL FILTER yt, !..  

1.1-1 2 f §  §  § 

$55 EACH 

le 

1/. 

C7-4  

,  

YAESU 

•Ft-101/F/FR-101 

F1-301/FT-7B/620 1.°. 1,' , AO° 1.0.  

•FT-901/101ZD/107 

11 1 1 

A-*" , w" 
FT-401/560/S70 1-••• 

FT•200/TEIN PO I 

KENWOOD 

•TS-520/R-599 

$55 EACH 

I/. 1/  • 
fo.. 

v° • 2nd IF $125 

•Ts-820/R-820 

HEATH 

si I lit 

DRAKE 

a/ so° 

$55 

1111 
FOR PRICES 

)...0 

EACH 

A,'" 

SEE NOTES 

,,,,..  for R-820 only 

V° 

0-4C 

75S-3B/C 

GUF-1 Brood 1st IF Superior Shape Factor/Ult Rat S65 V' Ir/ 

gUF-2 Narrow lot IF  1-1/ r,"-F+ pcb w sw relays $90 

FT po[Piug in type' I, I v" nd IF so°  $55  

GUD Product Detector  pcb w relay double balanced type $30 

EQUALS OR EXCELS $400 COLLINS UNIT 

FOX-TA N GO C ORP.  Box 15944S, West Palm Beach, FL 33406  323  
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SAVE $ SAVE $ SAVE 
CALL TOLL FREE 

1.800-228-4097 

We Offer The Lowest Prices 
In The Country 

HAM RADIOS 

ALLIANCE 
AVANTI 
BEARCAT 
B & W 
BENCHER 
CDE 
CUSHCRAFT 
DENTRON 
DRAKE 
ENCOMM 
ETO 
HUSTLER 

master charge 

HY-GAIN 
ICOM 
KENWOOD 
LARSEN 
MIRAGE 
MOSLEY 
SHURE 
TELEX 
TEMPO 
TRAC 
YAESU 

COMPUTERS 

APPLE 
ATARI 
BASE 2 
CENTRONICS 
COMMODORE 
DC HAYES 
MAXELL 
MOUNTAIN HDWR 
NEC 
PAPER TIGER 
PET 
VERBATIM 

IN STOCK NO W 

VIDEO DISC PLAYERS 
Call for Discount Prices 

1 4 

Communications Center 
1840'0' St., Lincoln, Ne., 68508 
In Ne. Call (402) 476-7331 

VISA* 
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Tom French WA4BZP 
All Systems Co 
PO Box 915 
Winter Garden FL 32787 

Scanner Magic for Heath's 2036 
grab your October '79 issue for 

part I of this project 

Parts List 

R1  90k (value varies, depending on level of threshold 
signal—see text) 

R2, R3  1 meg 
R4  1k 
C1  0.0114F disc 
01  2N2222 
IC1-3  SN74LS163 
IC4  NE555 
misc.  DPDT scan operate switch, push-to-scan switch, 

2" x 3" pert board 

ID 
LOCATED ON 
REC BOARD 
IN 2036 

.5 VDC 
a 

64 

2 

START 
SCANNING 

ICI 
IOLS163 

LOCATED ON MIC 

'5 VDC 

n the October, 1979, is-
sue of 73, an article en-

titled, "An LED Display for 
the HW-2036" really excit-
ed a number of Heathkit® 
2036 and 2036A users. As 
mentioned in the article, a 
scan board circuit could be 
piggybacked to the 2036-
DB Display Board. Below 
are a few hints on how to 
build this board and check 
it out. 

OPERATE 

4 
4_ 

2036—DO STROBE  .41, 2036-SB CLOCK 

2036-D8 SCAN-PIN   

SCAN POSI 

• 2036—M8 STROBE 

I„.  ZERO VDC 

13 
'11 

12 

V  V 
PIN P N PIN PIN 

4  9  7 

TO MT 

IC2 
741_5163 

.5 VDCI 

16 j  ,0  

i5 

4 13  2 
C 

\o' 
PN 99  99 
3  4  9  7 

TO iC6 

CLOCK OUT TO  .  
SCAN-OP SWITCH 

1C3 
74LSI63 

o4 
A 

$3 
6. 12 

Nbe 
PR PR PR PIN 
3  4  9  7 

TO MS 

IC4 
NE-555 

.5 VDC 

•5 VDC 

62 

R3 

T Ci  

Fig. 1. 2036-SB Scan Board schematic diagram. 
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Acquire a 2" x 3" piece 
of perforated board and 
mount it for sizing on the 
forward 21/4" screw above 
the 2036-DB. With the 
board piggyback on the 
2036-DB, position all three 
74LS163 chips and also the 
NE555; don't forget to leave 
a little bit of room for Q1 
and R1 through R3. After 
marking the parts locations, 
remove the board. The 
components then can be in-
serted, leads bent, and all 
required connections made 
with wire-wrap as shown in 
Fig. 1. 
R1 is a threshold-setting 

resistor and its value is de-
pendent on what signal 
strength you wish the scan-
ner to lock. The higher its 
value, the more signal is re-
quired to lock the scanner 
on a carrier. A trimpot here 
would make adjustment 
easier. 
Clock Out from the 

NE555 will go to the new 
scan operate switch (0/5 
kHz), to provide a strobe 
pulse for the SN74LS298s. 
Install the push-to-scan 
switch on your mike at 
some place convenient 
(best location is on top) and 
use one of the extra wires in 



the mike cable for the sig-
nal back to the 2036-SB. 
Next, install the respec-

tive wires to ICS through 
IC7 from the 2036-DR to the 
2036-SB (see Fig. 2). Remove 
the scan bridge on your 
2036-DB and solder in the 
wire from the scan operate 
switch. Reassemble your 
unit and apply power. 
Throwing the scan operate 
switch to Scan should 
cause the display to count 
from .000 to .999 and cycle 
again. If this does not oc-
cur, check the 2036-5B to 
verify that the scan clock is 
active. Also read the signal 
at the 2036-DR on pin 10 of 
IC4 through IC7; these 
should also toggle. 
To scan 147.000 to 

147.999, key in 7-7-7-7, then 
switch to scan. The switch 
should be toggled slowly. 
This scan modification is 
used to enable the user to 
locate new repeaters in a 
new city, and by no means 
is it competitive with pro-
fessional scanners. 

SYNTH  0/5Hz o 

SCAN 
BOARD 
IC3 

DISPLAY 
DECIMAL 
POINT 

SYNTH. MHz 

SYNTH. 
HUND. KHz 

SYNTH. 
TEN'S KHz 

SCAN BOARD IC2 

Fig. 2. 2036 Display Board connections. 

If your synthesizer is not 
locking on frequency in the 
scan mode, it is recom-

Organize your shack with a 

CLUTTERFREE M ODULAR 
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 
CONSOLES 
P.O. Box 5103 Tacoma, WA 98405 
(206) 759-1611  ...89 

Pol 

mended that the scan clock 
be slowed down. This is ac-
complished by increasing 

KBD. INPUT 

SCAN BOARD ICI 

MAKE THIS 
BRIDGE IF NOT 
USING SCAN 
OPTION 

the value of the two 1-meg-
ohm resistors, R2 and R3 
(see Fig. 1).• 

A , Quality Electronics Pak, INC. ,58 For Less! 
200 PRECISION RESISTORS. , W. It. ••••4 .2426    261 
10 QUAD PHONO /*CRS. • RCA imks on 2 • Its  Ballet . strip. cl12411  293 
25 RCA PHONO PLUGS popular mrdie/ ....... pi n•. 1001 mat mial.  12113  239 
63 PLASTIC TR•NSISTORS. iinta•t ml. TO 92 m t.   2604  2.93 
25 SLIDE SWITCHES rm ...  . •••••. •nd type.  2726 .  2.$11 
50 TRANSISTOR ELECTROLYTICS    IMAM as•I values  2747  2.39 
ITS HALF W  . £002 <Nor ceded rm..  . matt. velu m  3044  2.31 
20 SLIDE VOLUME CONTROLS. ••rions waliro• 1 types. ler Ho Fi.•tc  3057  2.1111 
SO UPRIGHT ELECTROS. 1001. ••••M•d   yo  .  .  3221  2.55 
20 P•511 SWITCHES. sssss t•d 'O m,. nucro. •Iide. •tc  6623  2.31 
ZO PAIRS RCA PLUGS & JACKS. popular for H. F. spe•Yors. M.  6630  2.113 
GO 11191• SWITCHING DIODES 4 •••••‘  am, al ms ....... d.  6632  293 
6213035 RPM TR•NSISTORS. 115 ...le IS mops TO 3. 1001 m ..... al.  6633  2611 
SO PLASTIC LENSES sssss t•d •Iyia• A a Mars  6266  2.93 
230 CERA MIC CAPS •••I lobular. RP° • temp coeffno•nl. mu  51133  2.93 
SO THERMISTORS. yamou•'my . 1. myla• nag coaffic mot. 1005.  4053  2.39 
30 INSTRUMENT 011015. ie. n•If round 0.•11, ••rn• iwcpei sssss . 6490  2.93 
10 LINE CORDS. im my duty  10 sssss . 6 molded Wel. 2 mann.  6499  2.1111 
10 2113055 HOBBY TR•NSISTORS miinuf 1•11.121. TO 3. U Gast  /6624  2.93 
£00 0,3 ICY mostly dual III flip Ilop•. m mked. £001 procom.  6444  239 
33 STEREO IND1C•TORS, tiny r•d 1 SY bolt.. for I% I, replacement.  6244  2.39 
40 0000 l• RECTIFIERS. type 154006.  . •mal ...ads.  - 6245  2.91 
0 DIGIT READOUTS list 004mo/141 We msg.  120  high. 14 pin.  55511  .  2 SS 
£00 PREFOR MED 1 4 W  . ....led walues. precut for PC •ppl.  6422  299 
20 NE 2 OULOS Yr RESISTOR. nits, plugs mgt. int. 110 VAC.  6620  ..  2 VT 
IS RCA PHONO /ACKS. popial m Ho F. im6 on • Dalmtlit strip.  6230  2.31 
200 HI QUALITY RESISTORS. mist corgann mon. Inelallic. sonny Siert.  6627  2.31 
130 - •000  RECTIFIERS 111•000 s•r••• ma, .nclue•. SO la 10000  2417  2 1111 
SO •RIAL ILLECTROS. •••1 yiilumi. rolls •.•••. WY . • Puy . 3227  2.13 
3 SHIELDED •U1)10 [ MILES. 2 /and . •.10 RCA plue• m ii•c6 •nd  6412  2.33 
200 PC SEMICON SPECIAL. assorted semis of all sssss . Untested material.  3300  2.55 
200-PRE FORMED ì •  . P .O . . SOON* S t 101 ms.  6244  263 
30 SCRs • TRIACS. assorted values. 10 Asp TO 220. sssss tod.  .6337  209 
25 TINY SLIDE SWITCH. only 3/7  cob. SPOT. PC lemls.  6311S  2.39 
40 EDGE CONNECTORS. asst. • II 6 pin. 2 sided. pc leads.  6364  2.99 
6 MINI MOTORS. Type RE M. I.5 6 VDC, color coded wrir• leads.  6711  259 
24 MINI BULBS. ass,  I  • base sssss s. seen. colored.  61S7  239 
40 STRAIN RELIEFS. •ast typos   &.1.01.  .-6794    263 
6 TIME  . solid  • ate .. Nem 450 niti m to $ U.  .•750  2.93 
3-HEAVY DUTY AUTO CHORE. filters £2 VDC  SA. open Ironic  6790  2.33 
10 SD CONTROLS, tIninOmoh••1 type. single turn, were. ml.  6705  2.9$ 
4 CHROME PLATED ALARM SWITCH. spst. N.C. morn   6742  261 
11 LED LA MPS. 20 r•cl LED ni chroyn• cel m•• assembly. iragardwarc  3702  2.1111 
• 6•11 LIGHTS. G•A•P en LED Ong. 1.5 3 yell., oir• Ion   -615111  239 
• TAPE HEADS. record/play   1 mei. yraplugs. II  loads.  5573    293 
10-R651570R LEON. ••st. red  .11 yellow tuncl•••. ST.  6761    239 

Send For Our FREE Catalog Today! 
Featuring  sensational  savings  on  Computer 

Peripherals, Speakers, Transformers. Solar Pro 

ducts. Fans, Stereo Equipment. Relays, and a wide 

variety of other diverse electronic components. 

Take advantage of our 25 years as America's 

foremost supplier of discount electronics. 

O W  For Faster Service 
W V  Order By Phone 

-  1-617-245-3828 

PE11111r 
/ME 

Buy One S2.99er, 
Get 2nd 

(same cat. no.) 
For 1 Penny More! 

70 for S3 _    

00 for $3  ORDERING IS ler 53 
200 ler SI  INSTRUCTIONS 
40 for S3 
so for 51  •  Check boxes in front LI 
400 ter S3  2.99ers desired 
300 tel 51 
£ 0 tor S.  •  Indicate QTY Desired On 

fer S3  Line To Left Of Box 
400 ter 53 
.00 yyyy  eg  •  Complete coupon section 
60 for SI  m 
•  7., 51  •  U UT out ad along dotted 
00 fer SI  line and mail to 
12 for $3 

t1)  Poly Pak/ £▪ 2 ler SI 
fer SI 

:1 P.O. BOX 942 73 12 
Is, SI SOUTH LYNNFIELD, 
. ler $3  MA. 01940 
20 ler S3 

Total Amount of Order    
Please Add $3 for Postage & Handlung 

NAME 

ADDRESS 

CITY 

STATE 

Enclosed is  CHECK  MONEY ORDER 

Charge my  MASTERCARD  VISA 

ACCT.. 

Send me your FREE catalog 

EXP DATE 
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ATTENTION HAMS! 
Earn a "FREE" 
Antenna, Tower 
or BOTH! 

The ICM TV-4300 

Ifitrittfit 
HIGH PERFORMANCE 

LOW PRICE 

18 

20 

FINE TUN 

*11 

.A241/F4 .iireFiNct 

OFF 

gar 
International's TV-4300 is a high performance satellite 
receiver that tunes all channels within the 3.7 — 4.2 GHz 
band. Standard dual audio output provided at 6.2 and 6.8 
MHz. Others available. 
The TV-430() is a fully packaged and assembled receiver 

complete with a built-in LNA power supply, built-in AFC, 
tuner, control circuitry and power cable. All output levels 
compatible with video monitor and VTR input. Easy to 
use! Simple tuning! 

4.111 / /s ,  

FINE W M 

IC FA 
4 2( 4 

$995.00 

Select These Options . . . . 

Remote tuning control   $99.50 

Six frequency, crystal control, 
audio with stereo output. 
(Factory installed 6.2 and 6.8 MHz 
crystals supplied)   $89.50 

Other audio frequency crystals   $9.50 ea. 

Model TV-4300A . . . supplied with 
remote control and six frequency, 
crystal control, audio with 
stereo output   $1.149.00 

Write for information. 

Baud 36 

If you are employed by a company 
that could use a high lift work plat-
form, as shown below, you may 
earn a new antenna system FREE. 

With today's inflationary times, 
this may be the perfect opportunity 
to upgrade your station with no 
drain on the family budget. 

Contact Jerry Flatt at WILSON 
SYSTEMS for the details on this 
offer ... call Toll Free (800) 634-6898. 

OE M  INC. 
4286 Polaris Avenue 

Las Vegas, Nevada 89103 

INTERNATIONAL CRYSTAL MANUFACTURING CO., INC. 
10 N Lee. Oklahoma City. Oklahoma 73102. 405-236-3741 
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For your TRS-80 

send & receive 
cvvArrry 

FEATURES 

• Auto Send & Receive PITY & CW 
• Connects to TRS-80 User Port 
8 Key head phone tacks 

• 10 message memories 255 char ea 
• Uses builton PLL or external TU 
• Includes hardware. cassette & manual 
• Morse tutorial 10 lessons-corrects mistakes 
simplest. fastest way to learn the code 

• Morse practice-random 5 letter words 
• Auto numbering contest keyer 
• Interactive graphics custom PIX 
• Autotransmitter control PTT 
• Requires Level II Basic 8 16K RAM 

ICS, inc. 03) 
1125 N Golden Slate Blvd / Suite G 

3d4ii-(8i c8u8i8ti 6 s. please so keep trying. California residents ad 5 O6..ta 

Turlock. CA 95380 (S)  VISA 
we  ene  expe (2,i0e9e)e6ie6g7t-e21.88800 /e6e 

• 1480 Software. PC Board. Manual $149 
• CRA W As above in Cabinet $279 
• 11480 As above plus demodulator & AFSK $499 
In 14800 Adds advanced PITY to M80 I CM80 TM80 $99 

• 
oav 

- 
•°  .44‘ 

•c. ($100 with M800 Trade-in ) 

, 

ONLY $1 50 

CO.  CIOV.ng tn,or ',anon fhpuxestwo 

CO MO to 94170 qui 1/. 

ASTRON PO WER SUPPLIES 
• HEAVY DUTY • HIGH QUALITY • RUGGED • RELIABLE • 

SPECIAL FEATURES 

• SOLID STATE ELECTRONICALLY REGULATED 
• FOLD-BACK CURRENT LIMITING Protects Power Supply from 

excessive current & continuous shorted outp. L. 
• CROWBAR OVER VOLTAGE PROTECTION on Models RS-7A. 
RS-12A, RS-20A. RS-35A. RS-20M & RS-35M 

• MAINTAIN REGULATION & LOW RIPPLE at low line input Voltage 
• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 
• THREE CONDUCTOR POWER CORD 
• ONE YEAR WARRANTY • MADE IN US A 
• VOLT & AMP METER ON MODELS RS-20M & RS-35M 

PERFORMANCE SPECIFICATIONS 

• INPUT VOLTAGE 105 - 125 VAC 
• OUTPUT VOLTAGE 13.8 VDC -±0.05 volts 
(Internally Adjustable: 11-15 VDC) 

• RIPPLE Less than 5my peak to peak (full load & low line) 
• REGU ATION • 05 volts no load to full load & low line to high line 

ASTRON 20 AMP REGULATED 
POWER SUPPLY Model RS 20M 

16 Amps continuous 
20 Amps ICS' 
5' (HI x (W) x 10 5' 0 
Shipping Weight 20 lbs 
Price   $117 95 

Other popular POWER SUPPLIES also available: (Same features a d specifications as above) 

Model 
Continuous 
Duty (amps) 

ICS' 
(amps) 

Size (in.) 
H X W X 0 

Shipping 
WI. (lbs.) Price 

RS-35M 25 35 5X 11 X 11 29 $167 95 

RS-35A 25 35 5X 11 X 11 29 $149 95 

RS-20A 16 20 5 X 9 X 101/2  20 $99 95 

RS-12A 9 12 41/2 X8 X9 13 $74 95 

RS-7A 5 7 33/4 X 61/2  X 9 8 $54 95 

RS-4A 3 4 33/4  X 61/2  X 9 5 $39 95 

ICS — Intermittent Communication Service (50% Duty Cycle) 
II not available al your local dealer, please contact us directly 

A STR O N 
C O R P O R ATI O N 

Inside View — RS-12A 

2852 Walnut Unit E 
Tustin, CA 92680 
(7141 835-0682  ,- 358 

You can't 
tell the players 
without a 
scorecard! 
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Order today! 
NEW 1981 
RADIO AMATEUR CALLBOOKS 
READY DECEMBER 1st! 

The latest editions will be published soon! 

World-famous Radio Amateur Callbooks, 
the most respected and complete listing of 
radio amateurs. Lists calls, license classes, 
address information. Loaded with special 

features such as call changes, prefixes of 
the world,standard time charts,world-wide 
QSL bureaus, and more. The U.S.Edition 

features over 400,000 listings, with over 
100,000  changes  from  last  year.  The 
Foreign Edition has over 300,000 listings, 

over  90,000  changes.  The  new  1981 
Callbooks will be available on December 1, 
1980. Place your order now. 

Each  Shipping  Total 

uSCallbook 

Foreign 
Callboor 

$17.95 $2.55 $20.50 

$16.95 $2.55 $19.50 

Order both books at the same time for 
$37.45 including shipping. 

Order from your dealer or directly from 
the publisher. All direct orders add $2.55 
for shipping.  Illinois residents add  5% 
sales tax. 

Its & SPECIAL LIMITED OFFER! 
Amateur Radio 

falit  Emblem Patch 
A-MATEUR .10000  only $2.50 postpaid 

Pegasus on blue field, red lettering. 3 " wide x 

3" high. Great on jackets and caps. Sorry. no 

call letters.  ORDER TODAY! 

C al113 0 0 k  INC 

RADIO AMATEUR 

Dept.  B 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 
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Steven D. Katz WB2WIK 

24 Louis Drive 

Budd Lake NI 07828 

HV Power Rectifiers 
amplifier builders should read this one 

Hams seem to have a 
propensity for using 

general-purpose techniques 
in specialized applications. 
For example, a fellow may 
try to use an inch-and-a-
quarter TV mast to hold up 
his TH6DXX beam because 
it is the only size that fits 
through the bearing in his 
tower. Lousy reason ... and 
the result will be a perfectly 
good antenna strewn about 
his yard after the first real 
windstorm. Another ham 
may use an RG-58/U feed-
line to connect up his kW 
on two meters; after all, it 
handled the power just fine 
on 75. See my point? 

One mistake hams nearly 
always seem to make is to 
use low-voltage technology 
applied to high-voltage cir-
cuits. This approach falls 
well in line with the mast 
and coax examples above. 
An amateur who designs his 
new kW plate supply using 
a long string of 1N4000-type 
plastic rectifiers is making a 
mistake which likely will re-
mind him of his error just 
when he begins calling that 
F08! 

There are different 

technologies currently em-
ployed by the manufac-
turers of silicon power rec-
tifiers, and only a few lend 
themselves to high-voltage 
applications. The always-
available "1000-piv, 1-A" 
plastic diodes you find at 
flea markets and on retail-
ers' shelves—usually priced 
at 15Q each or so—just 
aren't. Aren't 1000 piv or 1 
A, that is. These cheapie 
products nearly always are 
high-leakage commercial 
devices with weak reverse 
"knees" (VR/IR characteris-
tics) and limited surge 
capabilities. After all, if 
these diodes were so good, 
why wouldn't their source 
sell them to high-reliability 
industrial houses, where the 
demand is high and supply 
is short, for much higher 
prices? Reason is, the 
manufacturers of these 
cheapie devices know the 
value of their product: near-
ly zero. 
A ham may build just one 

kW amplifier in his lifetime; 
he'll look everywhere for 
Eimac tubes, Jennings tun-
ing capacitors, Dow-Key 
relays, and the like—all 
high-quality products. Why 

endanger the usefulness of 
this major investment by 
using scrap power-supply 
components? 
I have seen rectifiers 

which were marked "1500 
piv, 2.5 A" for sale at a local 
electronics retailer priced 
at 6 for $1.00. Hmmm. I 
looked at them: They mea-
sured 0.125" in diameter, 
were 0.250" long, were 
made of plastic (epoxy), and 
had plated copper leads. I 
purchased 12 of these 
gems and made a few mea-
surements on them when I 
brought them home. The 
very best diode of the lot 
"broke down" (exceeded 
100-uA reverse current) at 
slightly over 700 volts. In 
the forward direction, at 2.5 
A, they averaged 1.3 volts 
forward drop. This repre-
sents 3.25 Watts of power 
dissipated in only one direc-
tion. Add in the 100 uA of 
leakage at 700 volts in the 
other direction (70 mW) and 
we find that this diode 
would have to dissipate 
3.32 Watts minimum in a 
700-V ac application—an 
awful lot of power for a 
device the size of a 1/2-Watt 
resistor. 

When you consider that 
these devices are soldered 
together, i.e., the leads are 
formed like nail-heads and 
soldered to the metallized 
silicon die inside the diode, 
it becomes very evident 
that the overall reliability 
of a device of such small 
volume dissipating over 
three Watts of power is 
questionable. Have you 
ever touched a 1/2 -Watt re-
sistor which was actually 
dissipating one-half Watt? 
Ouch! 

Another limitation of the 
soldered-together  ap-
proach is surge current 
capability. Ever turn on a 
piece of gear which im-
mediately blew a fuse? 
Often, it is the power rec-
tifiers which blew, from 
surge or inrush current. In a 
typical power supply, the 
rectifiers charge a capaci-
tor which represents a very 
low impedance at the 
operating frequency (in a 
line-operated system, this is 
60 Hz for half-wave, 120 Hz 
for full-wave designs). 
Before the capacitor 
charges up to its working dc 
potential, it may look like a 
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dead short, drawing, for the 
first few cycles of opera-
tion, considerably higher 
current than the rectifiers 
can withstand. In fact, it is 
not uncommon for (low-
voltage) computer-grade 
electrolytics to be such ef-
fective shorts that they at-
tempt to draw several hun-
dred Amperes of inrush cur-
rent, limited only by the re-
sistance of the power trans-
former and the saturation 
effects of its core. This 
surge current may be a hun-
dred times the normal 
operating output current of 
the supply and can cause 
rectifier failures in an other-
wise sound design. The 
problems caused by surge 
currents are numerous, but 
one may be solder fatigue 
in the rectifiers: The solder 
bonds soften as the result 
of prolonged high-current 
operation, then harden 
when the power is removed. 
This  thermal  cycling 
weakens the bonds and 
may cause a failure. 

So much for surge cur-
rents. How about ava-
lanche characteristics? This 
term describes the manner 
in which the silicon junc-
tion breaks down in the re-
verse mode (in normal line 
rectifier applications, this 
mode occurs at a 60-Hz 
rate) and at what voltage 
the junction enters break-
down. Typical double-dif-
fused junction rectifiers— 
the most common type 
used for commercial ap-
plications, due to the inex-
pensive  process  em-
ployed—can be built easily 
to block 500 volts or so in 
the reverse direction. 

1000 volts is an entirely 
different story and requires 
higher-resistivity silicon and 
tighter process controls. It 
has been my experience, 
after testing many lots of 
devices, that most "1000-
volt" double-diffused parts, 
like the 1N4007, break 
down well below their rated 
1000 volts. What can we 
do? Sue the manuacturers? 
Nope. You see, unless one is 

very careful, the reverse-
voltage test can be destruc-
tive, and most manufac-
turers accept no respon-
sibility for devices which 
are field-tested unless tight 
testing  controls  are 
employed and proven ac-
ceptable. 
Where does that leave us 

hams? Holding the bag, I'm 
afraid, unless we deal ex-
clusively with sources 
which have high scruples 
and specialize in high-
voltage technology. 

Even if the rectifiers used 
actually meet or exceed 
their rated reverse voltage 
specifications, what hap-
pens if they're not matched 
for this characteristic? Ab-
solutely nothing, as long as 
no one diode in the string is 
approaching breakdown or 
avalanche. We can assume 
that even a poorly-made 
power rectifier in the one-
to-three-Amp region prob-
ably does not exceed 
10-20-uA leakage at room 
temperature if operated 
well below its rated 
breakdown voltage. Except 
in extremely high-voltage 
(or low current) applica-
tions, this represents such a 
small amount of power 
(e.g., 500 V x 10 uA = 5 
mW) that it is not worth 
worrying about. 
Equalizing resistors 

wired across every rectifier 
in a string are, therefore, a 
waste of power and money 
and create an additional lia-
bility in the system: A resis-
tor could fail. 

By the way, the tempera-
ture coefficient of break-
down voltage for a silicon 
junction is positive—the 
hotter the junction, the 
higher the breakdown volt-
age. This is, of course, a 
positive feature of a silicon 
rectifier. An effect to con-
sider, however, is the in-
crease in leakage current 
with an increase in junction 
temperature. Silicon de-
vices double in leakage 
about every 10° C,' and in 
many power-supply appli-
cations, the junction tern-
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peratures will exceed 100° 
C; often, power rectifiers 
will exceed 100-uA leakage 
at this temperature. At 500 
volts VR, this is 50 mW, not 
an insignificant value. 
Matching rectifiers for 

forward characteristics can 
be important since it is in 
the forward—or conduc-
tion—mode that the rec-
tifier will be dissipating real 
power. Fortunately, most 
silicon power devices built 
with the same technology 
will offer similar forward 
characteristics—roughly 
one-volt drop per junction 
at rated l „ and 25° C. The 
temperature coefficient of 
this characteristic is nega-
tive, i.e., the hotter the junc-
tion, the lower the forward 
drop at a given current. 
Packaging also is a con-

sideration which will deter-
mine the reliability and life 
of a silicon rectifier. Many 
inexpensive devices are 
cased in epoxy, a hard 
plastic molded around the 
tiny silicon die to protect 
and insulate it and the 
fragile lead bonds. Some 
diodes use a glass sleeve to 
hermetically seal out con-
taminants which would 
gradually increase surface 
leakage of the silicon and 
lead to a failure; some-
times, the glass sleeve also 
holds the leads on. This is 
not a great way to build 

175 

power semiconductors! 
Old-fashioned, "top hat" 
leaded rectifiers built in 
type DO-1, DO-2, and DO-3 
cases are just that: old-
fashioned. They rely on the 
thermal impedance of a 
soft-solder bond to just one 
side of the silicon die to 
conduct heat away from 
the junction; they also are 
"cavity" devices, whose 
characteristics can change 
as the result of mechanical 
shock. Not a great choice 
for that contest rig which 
gets bounced up the side of 
a rocky mountain. 
As this discussion relates 

primarily to ac-line-oper-
ated linear-type power sup-
ply designs (direct conver-
sion of 60-Hz power to dc 
power), we have inten-
tionally avoided the subject 
of switching characteristics 
of rectifiers. These charac-
teristics, called forward-
recovery and reverse-recov-
ery expressed in subsecond 
increments (or dv/dt ex-
pressed in volts per time in-
terval, usually us), do not 
normally become impor-
tant until operating fre-
quencies far exceed 60 Hz. 
However, a considerable 
mismatch in t„, (reverse-
recovery time) characteris-
tics, especially if one or 
more diodes in a string are 
very slow to recover from 
forward saturation, can 
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cause the fastest diode in 
that string to be over-
stressed for a lengthy 
enough period to cause its 
deterioration or destruc-
tion.? It is wise, therefore, 
to use at least medium-
recovery rectifiers— typi-
cally rated 2 to 5 us—in 
reliable 60-Hz power sup-
ply designs where the 
devices are used in series. 
So far, we've discussed a 

lot of "don'ts": 

1. Don't use long strings 
of low-voltage rectifiers. 
2. Don't use cheapie 

devices whose ratings are 
nearly always overstated. 
3. Don't use miniature di-

odes which will dissipate 
excessive power in your ap-
plication. 
4. Don't use devices with 

limited or unknown surge 
current ratings. 
5. Don't use "1000-V" di-

odes at this rating, but oper-
ate comfortably below 
their VR capability when 
using in series. 
6. Don't use equalizing 

resistors— they're just a 
cover-up for having select-
ed the wrong semiconduc-
tors for the job. 
7. Don't use power rec-

tifiers which are built like 
small-signal devices, e.g., 
epoxy, glass-sleeved pres-
sure-bonded, top-hat axials, 
etc. 
8. Don't use devices of 

unknown or poor reverse-
recovery characteristics, 
especially in a series string. 

Well, what should we do? 
Thought you'd never ask. 
When possible, use high-

voltage rectifier assemblies 
manufactured by a reliable 
power rectifier house, 
rather than building your 
own assembly by wiring a 
string of discrete devices in 
series. These high-voltage 
assemblies are made of sev-
eral rectifiers in series, of 
course—it is very difficult 
to manufacture a single 
junction which can block 
much over 1000 volts suc-
cessfully and otherwise 
maintain the characteristics 
of a rectifier—but the 

manufacturers of these as-
semblies are much better 
equipped than the average 
ham to select the proper de-
vices to use and then mea-
sure the overall results. 
A conscientious manu-

facturer will use hermeti-
cally-sealed, internal heat-
sink devices, which are 
high-temperature metallur-
gically  bonded  (not 
soldered) together, then 
screened and selected for 
characteristics which will 
allow trouble-free series 
operation, before assem-
bling the finished product. 
This may sound like an ex-
pensive  process,  but 
manufacturers set up to 
build such assemblies in 
large quantities can do so 
quite economically.3 
Calculate the piv require-

ment of the rectifier or 
assembly selected. For ex-
ample, if the configuration 
is a full-wave center-tap, 
each rectifier has to block 
2.82 times the rms voltage 
of half the transformer's 
secondary; for a full-wave 
bridge, each rectifier must 
block 1.41 times the rms 
voltage of the transformer 
secondary. 

To further illustrate the 
examples in the last para-
graph, if you have a plate 
transformer whose sec-
ondary voltage is 2000 V 
rms and you desire to use a 
full-wave bridge rectifier 
circuit, each leg of the 
bridge must be capable of 
blocking at least 2000 X 
1.41 = 2820 volts with each 
half cycle. This assumes a 
nominal ac line voltage 
equal to and never ex-
ceeding the primary volt-
age rating of the transform-
er; this also assumes that 
under no-load conditions, 
the rms voltage delivered 
by the transformer doesn't 
rise above its full-load 
voltage (transformers are 
typically rated at some rms 
voltage at some load cur-
rent, like 2000 V at 500 mA). 
These are poor assump-
tions! 
Normally, a transformer 

rated at 1 kVA (equivalent 
of 1-kW resistive power)— 
say, 2000 V at 500 mA —will 
rise in secondary voltage 
under no-load conditions 
by about 10% or, in our ex-
ample, to 2200 V. In addi-
tion, it is not uncommon for 
ac line voltage fluctua-
tions to swing "upward" 
another 10% or so—say, 
from 117 V rms to 128.7 V 
rms —which transforms to 
2420 V in our example. This 
would require a rectifier 
bridge rated at 3412 V per 
leg as a minimum, and even 
this value does not include 
any protection factor for 
short-duration transients. 

So, you see that while our 
initial calculations led us to 
believe that a 2800-piv rec-
tifier assembly might be 
used in each leg of the 
bridge described, in truth 
we should use at least 
3500-piv assemblies as an 
absolute minimum; 5000-
piv rated assemblies would 
not be overkill to afford us 
some protection against un-
expected transients. 
Next, estimate surge cur-

rent requirements. I say 
"estimate" because there 
usually are unknown fac-
tors involved, like trans-
former efficiency, satura-
tion effects of its core, and 
the discharged resistance of 
the input filter capacitor. 
However, one can make a 
worst-case surge current 
calculation based on 
transformer secondary 
resistance. If the resistance 
of your transformer sec-
ondary winding is 20 Ohms 
and the secondary voltage 
is 2000 V rms, the worst-
case surge current is Epk/R 
(2800/20), or 140 Amperes. 

Actually, the surge cur-
rent will not be quite this 
high. If your transformer 
secondary winding resis-
tance measures very low or 
your input filter capacitor is 
very large, you may wish to 
add some series resistance 
in each input leg to the rec-
tifier bridge to act as surge-
current limiters. 
A 35-Ohm, 10-Watt resis-

tor in series with each ac in-
put to a bridge as described 
above (2 kV rms secondary) 
will limit surge current to 40 
Amperes maximum while 
dissipating only 8.75 Watts 
per resistor and degrading 
power supply regulation by 
about 1%. A compromise, 
surely, but not a bad one; 
surge protection may be 
switched "out" just a mo-
ment after turn-on if one 
wishes to conserve power 
and enhance regulation 
during normal operation. 
Next, determine the con-

tinuous operating current 
requirements placed upon 
the rectifiers based on cir-
cuit configuration and 
operating habits. I always 
design a power supply for 
continuous duty unless size 
and weight restrictions are 
a consideration. AM, FM, 
RTTY, and SSTV are pretty 
much continuous-duty 
modes. SSB and CW may be 
low- or high-duty cycle 
modes, depending upon 
voice characteristics, audio 
processing, keying charac-
teristics, etc. The thermal 
time constant of most rec-
tifier assemblies in the low 
kilowatt region (say, 1/2 to 3 
kW) is very short, which 
means the rectifiers will 
reach operating tempera-
ture from internal heating 
rapidly—probably in less 
than one minute of key-
down time. Therefore, just 
because one keeps his 
transmissions reasonably 
short does not mean that 
the rectifiers aren't reach-
ing their operating tempera-
ture. 
Most kW-region, high-

voltage supplies will never 
have to deliver more than 
one Ampere dc continuous. 
Those folks who are for-
tunate enough to own a pair 
of 4-1000s or 8877s may 
wish to design a power sup-
ply capable of delivering 2 
A dc, but don't brag about 
this on the air, lest the FCC 
wonder why you need such 
a big supply! 
In a full-wave circuit, 

each rectifier conducts for 
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only half the input wave, 
and therefore must handle 
only half the dc output cur-
rent. Even a two-Amp sup-
ply can be built using rec-
tifiers rated at one Amp lo 
(continuous output cur-
rent), as long as the rectifier 
rating is compatible with its 
operating temperature. It is 
wise to assume that under 
some conditions the rec-
tifier junction temperature 
will be at least 100° C. This 
may sound very hot (and it 
is, for human beings), but 
silicon power rectifiers nor-
mally work in this region 
and they don't mind, as 
long as one derates them 
properly. The derating 
curves for one popular kW-
level rectifier assembly are 
shown in Fig. 1.4 

As you can see, the sin-
gle-phase, full-wave current 
rating for this assembly is 
500 mA from 25° C (77° F) 
to about 55° C (131° F); 
then it derates in a nearly 
linear fashion to zero cur-
rent at 175° C (347° F). This 
represents a derating factor 
of about 4.17 mA/°C (2.31 
mA/°F), calculated: glo 
Ta)  (lo @ Tmax)V(rmax 
Ta) Amps/degree, where lo 
is rated output current, Ta is 
ambient temperature (usu-
ally 25 or 55° C) and Tmax  is 
the maximum rated temper-
ature of the device or 
assembly. 

At 100° C, then, the 
"500-mA" rectifier assem-
bly shown is actually rated 
at about 312 mA; at 125° C, 
it is rated at about 208 mA. 
Operating temperature 
equals ambient tempera-
ture plus thermal rise from 
junction heating and is 
sometimes difficult to 
calculate. To allow margin 
for error, it is best to use 
assemblies rated for your 
actual operating current at 
some rather high tempera-
ture (like 100° C). 
It is wise to take 

manufacturers' data sheet 
ratings literally and not ex-
ceed them. Note that the 
temperatures expressed in 
Fig. 1 are ambient, for free 

Peak  Maximum  One 
Inverse  Average  Forward  Cycle  Reverse 

Type  Voltage  Rectified  Voltage  Surge  Current/Leg  Case 
No.  Per Leg  Current  @500 mA/Leg  Current  @ PIV  Length 

55°C  55°C Mtg.  25°C  55°C  25°C  A 

Volts  Amps  Volts  Amps  uA  Inches 

SDH5KM  5 kV  1.0  7  50  1.0  3.36 
SDH1OKM  10 kV  1.0  14  50  1.0  3.36 

SDH15KM  15 kV  1.0  20  50  1.0  4.04 
•SDHC5KM  5 kV  2.0  7  50  1.0  4.72 
SDHD5KM  5 kV  1.0  7  50  1.0  4.72 
*SDHC10KM  10 kV  2.0  14  50  1.0  4.72 
SDHD1OKM  10 kV  1.0  14  50  1.0  4.72 
•SDHC15KM  15 kV  2.0  20  50  1.0  6.09 
SDHD15KM  15 kV  1.0  20  50  1.0  6.09 

air. There is a multiplier 
table shown which reveals 
that the current rating for 
this assembly is substantial-
ly higher if external (oil or 
forced-air) cooling is in-
troduced, as is often the 
case in industrial or military 
designs. 

Another consideration is 
insulation resistance across 
high-voltage terminals or 
from them to ground. At 
working voltages normally 
encountered in amateur 
amplifiers, even big ones, 
this is not a real problem, 
since most of us are work-
ing below 5 kV. A good rule-
of-thumb dimension for 
high-voltage spacers or 
standoffs used to mount 
rectifiers and other high-
voltage components is 
0.1 0" per 1 000 volts 
minimum. 
The same rule holds true 

for package length of high-
voltage rectifiers. Beware 
of a % "-long diode rated at 
"5 kV." The silicon junc-
tions inside may not break 
down until that level is 
reached, but what about 
the package itself or the air 
around it? Many subminia-
ture high-voltage rectifiers 
were designed to be used in 
dielectric oil or fluorocar-
bon, not in air, and should 
be avoided for amateur ap-
plications. 

Silicon high-voltage rec-
tifier assemblies are avail-
able as complete center-
taps and bridges as well as 
half-wave devices. In fact, it 
is a good choice indeed to 

Fig. 2. 

use a commercially-manu-
factured complete rectifier 
assembly (such as a full-
wave center-tap) when eco-
nomically feasible, since 
the manufacturer has used 
well-matched devices there-
in, ensuring good balance 
and long life. A typical full-
wave center-tap high-volt-
age rectifier assembly data 
sheet is reproduced in part 
here (Fig. 25) as an example 
of a readily-available in-
dustrial product and its 
ratings. The SDHC-prefix 
devices asterisked are the 
center-tap assemblies and 
are, therefore, rated at 
twice the dc output current; 
the SDH- and SDHD-prefix 
devices are half-wave di-
odes and voltage-doubler 
configured arrays. (A dou-
bler is two rectifiers in 
series with the center 
anode-to-cathode connec-
tion brought out for con-
nection to external high-
voltage capacitors.) Note 
the VF -forward voltage-
specified for each assem-
bly; this is a clue to the 
number of junctions con-
tained in each. 
This discussion, lengthy 

as it is, leaves out much in-
formation; it is important to 
note that many of the rules 
outlined here do not apply 
to low-voltage, high-current 
designs. If there is enough 
interest generated by this 
article, I will follow up with 
articles on p-n power semi-
conductor junctions, as-
sembly techniques, thermal 
impedance ratings, switch-
ing power designs, etc. 

In the meantime, most 
amateurs who have ab-
sorbed the material pre-
sented here should have a 
better understanding of 
high-voltage power recti-
fiers and their applications 
and ratings. Next time you 
look inside a kW amateur-
band amplifier, see what 
type of high-voltage rec-
tifier system is used. It can 
tell you a great deal about 
how smart the amplifier's 
designer was. . and how 
much he cared about build-
ing a reliable product.1111 
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HB43SP 

HB33SP 

ANTENNA SYSTEMS 

1-800-654-52 1 

$219.95 

$174.95 

TET, THE LEADER IN WIDEBAND ANTENNA 
DESIGN, introduces another new triband anten-
na to provide unmatched wideband performance 
on the 10, 15 and 20 meter amateur bands. This 
radical departure from conventional triband 
antenna design employs TWO DRIVEN ELE - 
MENTS with a rigid phasing line to couple power 
from the radiator element to the reflector. Phase 
relationships have been carefully engineered to 
provide extremely high gain figures without 
neglecting the need for high front to back ratio. 
The two element drive system is coupled to one 
parasitic director on the model HB33SP;  two 
parasitic directors on a longer boom with the 
model HB43SP. 

FULL BAND COVERAGE is possible without 
the need for antenna tuners or separate CW and 
phone antenna adjustments. The 1.5:1 VSWR 
bandwidth covers the entire 20 and 15 meter 
amateur bands, with a little extra for MARS 
operation. On 10 meters, coverage is in excess 
of 1 MHz. 

QUALITY CONSTRUCTION and repeatable 
performance permit TET to deliver an antenna 
package without need for any tuning adjust-
ments. All tubing is cut and pre-drilled to preci-
sion tolerances. The phasing harness and feed 
assembly for the two driven elements are pre-
assembled to insure ease of construction and 
reliable performance. 

MOVE UP with the performance oriented leader 
in antenna technology.  Order your new high 
performance wideband triband antenna system 
from TET today. 

ELE• 
MENTS  MAX  TURN  • WIND  WIND  BOOM 

ELE.  PER  MAX  ELEMENT  BOOM  INO  SURFACE  LOAD  DIA.  MAST 
MODEL  BANDS  MENTS  BAND  PWR  VSWR  IMPEDANCE  LGTH  LGTH  RADIUS  AREA  aeo mph  METER  SIZE  WT 

HB43SP  14/21/28  4  4  2KW  BELOW 1 5  50 Ohm  27  19' EU  16' 9'  6.62 sq.ft.  131 31b  2  11/2 .2- 38 lb. 
HB33SP  14121/28  3  3  2KW  BELOW 1.5  50 Ohm  27  13. 2- IS  4.73 sq.ft.  102 lb.  1 9/16- I Vz.2- 27 lb. 

Call Factory for ANTENNA GAIN dBd and FRONT TO BACK RATIO. 

TET FACTORY DIRECT PRICE HB43SP $219.95 
HB33SP $174.95 

CAR TOR FREE 1-800-654-P31 

TET U.S.A., INC. p••• 73 

master charge. 

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410 
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Keith Carter WD4L WC 

Route 1, Box 123 

Sycamore GA 31790 

Cheap Connectors for 
Half-Inch Hardline 

at your neighborhood hardware store 

you've just become the 
owner of some really 

nice half-inch, 72-Ohm 
CATV hardline, but where, 
oh where, will you find con-
nectors for this prize? What 
will you do? What will you 
do? To make matters worse, 
you know that even if you 
had the money to purchase 
commercial connectors, 
they would not fit anything 
in your shack. And what if 
your fellow amateurs found 
out that you weren't inno-
vative enough to come up 
with something as simple as 

a cable connector! 
Don't despair; you're not 

alone. I found the answer 
after several weeks of think-
ing, looking, asking, and try-
ing every harebrained idea 
that came along. I found it 
across town in the plumb-
ing section of the local 
hardware store, for less 
than a dollar. 

Another Way 

WA4VYR, a good friend 
and the inspiration for my 
original idea, has success-
fully used the following 

Photo A. The completed connector. 

method of solving this prob-
lem without any cash out-
lay. He simply strips the 
half-inch hardline just as 
you would strip RG-8. Using 
two pairs of standard pliers, 
he screws a PL-259 connec-
tor up onto the aluminum 
jacket and solders the cen-
ter in the normal fashion. I 
tried this method—and 
tried, and tried, and tried, 
until I finally decided that 
there had to be an easier 
way. (The one I did get to 
work lasted only two weeks 
before Mother Nature pro-

duced a break where the 
259 and aluminum jacket 
joined.) 

My Way 

After the trip up the tow-
er to find the broken con-
nection, I dried my eyes and 
resumed my quest for a bet-
ter way. When you don't 
know where you're going, I 
had been told, make an out-
line. Just what did I need to 
do the job? I wanted a cou-
pling that was compatible 
with the existing system, 
namely, with SO-239/PL-259 
hardware. And the joint 
needed reinforcing, I decid-
ed, in the light of my previ-
ous experience. The cou-
pling must be small and 
have no clamps or sharp 
edges. It also would be nice 
if it could be weather-
proofed easily. And, above 
all, it must be simple and 
cheap. 

As I mentioned, the solu-
tion to all this was found in 
the local hardware store. 
This particular store had a 
display of brass fittings 
used for the installation of 
copper gas and water lines. 
Among them was a half-
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FORMULA FOR 2 METER FM ENJOYMENT 

CLEGG 
FM-88 

LIMITED TIME SPECIAL 

$279.00 
143-149 MHz 
.25 uv sensitivity 

mobile mount & microphone included 
25 Watts (variable) 

Provisions for non-standard splits 
(CAP, MARS, etc.) 

Optional AC power supply available 
THAT'S CORRECT!!! 
We are convinced that the FM-88 is four 

times more reliable than the other 2 meter rigs 
being offered. To prove it to you, we are supply-
ing the FM-88 with four times more warranty 
than supplied with other models—One full year 
instead of the normally expected 90 days. 
While there are radios on the market that 

offer lots of "gadgets" —our past experience 

has been that simplicity of operation & elimina-
tion of unnecessary "Bells & Whistles" actually 
removes the causes of many failures being ex-
perienced with such transceivers. 
If you are shopping for a new 2 meter trans-

ceiver, don't you owe it to yourself to go with a 
radio that has proven itself with thousands of 
hours of reliable, "On the Air" operation? 

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing 
this fantastic transceiver & related accessories. 

The FM-88 is also available with an 800 channel, programmable scanner — order model FM-88S —$379.00 

RANK AMER ,CARD 

VISA 
47 Communications Corp. 191101d Homestead Lane 

Greenfield Industrial Park East 
Lancaster, PA 17601 
(717) 299-7221 
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inch brass compression cou-
pling. 

This connector is a per-
fect adapter. It will fit al-
most perfectly over the alu-
minum jacket of the com-
monly-available, half-inch 
CATV hardline. It consists 
of the five parts shown in 
Photo B: the main body, 
two brass collets—one in-
serted into each end of the 
main body, and two brass 
caps. These collets con-
strict around the tubing be-
ing joined when tightened 
correctly and form an air-
tight, firm connection. To 
make matters even simpler, 
the main body has a rim 
centered inside. This allows 
the cable to be inserted and 
seated properly before 
tightening. 

So much for the history 
and sales pitch. Get your 
parts up and follow me 
through the simple ten-min-
ute assembly. 

Assembly 

Prepare the end of the 
hardline as shown in Photo 
C. Cutting is done best with 
a small tubing cutter be-
cause of its smooth cutting 
action. Loosely assemble 
the brass fitting and twist 
one end onto the prepared 
end of the CATV cable. This 
will be simple to do correct-
ly since the cable will stop 
when it contacts the inner 
rim inside the brass fitting. 
Since the main body and 

end caps are machined for 
gripping with standard 
wrenches, use two wrenches 
and tighten this end very 
snugly. Be careful not to 
strip the brass threads, but 
do make sure you tighten 
the cap enough to com-
press the collet around the 
hardline jacket. Don't 
worry if the union crooks 
slightly. I said the fit was al-
most perfect! 
Next, it is very important 

to scrape all the enamel 
coating from the center 
conductor. It won't solder if 
you don't. Now we are 
ready to slip a PL-259 onto 
the center by screwing it on-
to the foam insulation and 
up into the brass fitting. It 
probably won't go far 
enough to seat against the 
inner rim, but it will be far 
enough to allow the collet 
to tighten properly. Don't 
overdo the insertion bit 
here; remember, you'll 
need to be able to turn the 
cap of the PL-259! The rest 
should go without further 
detailed description. 
Solder the center in the 

normal fashion and trim 
any excess length from it af-
terwards. Don't tin the inner 
conductor before insertion 
because you will find they 
fit very closely, and it prob-
ably wouldn't fit afterwards 
if you do. Presto! You now 
are back on familiar 
ground. The 259 connector 
should be readily adaptable 
to most of your amateur 

needs. 
When I showed my dis-

covery to KA4DPF, a close 
friend who is an engineer 
for the local power com-
pany, he remarked that this 
connector had a very im-
portant virtue that I had 
overlooked. Since direct 
connection of dissimilar 
metals always produces 
some corrosion, the power 
company uses brass inter-
mediate connectors to pre-
vent eventual problems. 
Hence, this configuration 
should provide years of 
trouble-free operation, 
especially if taped well 
when installed. 

Installation 

By now you should have 
surmised that I am relative-
ly non-technical and am far 
from being an expert on an-
tenna technology. How-
ever, some remarks about 
matching 72-Ohm cable 
with a 50-Ohm system are 
in order. I am told by those 
more knowledgeable than I 
am that the following con-
ditions are found in this sit-
uation. Provided the anten-
na is an acceptable match 
to the transmitter and the 
72-Ohm cable is exactly a 
multiple of one-half wave-
lengths long at the operat-
ing frequency, the transmit-
ter will effectively "see" 
the antenna load at the oth-
er end regardless of the 
characteristic impedance 
of the line. Further, the ex— 

pected loss from this line 
mismatch would be only 
around 1.6 to 1: probably a 
good tradeoff relative to a 
long run of RG-8, especially 
from a receive-loss stand-
point. 
I matched the system at 

K4QT/RPT and at my home 
station by inserting differ-
ent lengths of RG-8/X be-
tween the hardline and the 
transmitter until I found 
one that made the total ca-
ble length appear to be the 
proper length. The reflect-
ed power shown on a 50-
Ohm Bird 43 was less than 
one Watt with twelve Watts 
out of the transmitter. The 
flexible jumpers are a wel-
come addition also when 
moving and installing 
equipment. 
I am certain that this 

method has its faults and I 
would welcome any con-
structive advice concerning 
better methods. The repeat-
er, which was constructed 
from an old Heathkit® 
HW-202, has been operat-
ing on this system for about 
a year now without inci-
dent. This doesn't prove 
anything except that a 
solid-state transmitter can 
operate well when used in 
the manner described. 
Perhaps these ideas will 

be of some help to you 
when you come across that 
old CATV cable someone 
else doesn't want or 
couldn't figure out how to 
use!• 

Photo B. The five-part brass adapter. 
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ATR-6800 
gets '10 dB' boost 

.m••••11M011. 

Irsi\ 

The proven RFI proof system for RTTY / CW is now available with applica-
tions program modules. Multiply your computer power to make amateur 
radio a real blast. Our first plug-in module adds 10 ham oriented programs 
such as: SSTV Transmit, Auto-CQ/Response, Mailbox, Log Keeper, and 
RTTY Speed-Seeker with more modules, including BASIC to follow soon. 
All utility programs permanently 
stored in ROM ready to execute from 
the keyboard. Application module 
number one: $189. Interface con-
nector mounts on rear of the ATR-
6800 free with first module. ATR-
6800 with 9" monitor: $1995, with 
companion printer: $2445. There's 
never a dull moment here at Microlog 
Corp., 4 Professional Drive, Suite 
119, Gaithersburg, MD 20760. 
Telephone: (301) 948-5307. 

r51 

0011110111 '  

MICROLOG 
Innovators in Digital Communications 

Reader Service- see page 226 



UNIVERSAL CONVERTER 
ASCII - BAUDOT - MORSE 

ABM-200 

+5v 

HI • 

MORSE 

ASCII  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 
bufffq Write for details  $189. 

OEM Inquiries invited. 

XITEX Corporation 
9861 Chartwell Dr 
Dallas, Texas 75243 
214-349-2490 

VIS4 

82 

Chick 

4,0 66 CO-AXIAL 
ANTENNA 

1164ociorctoie 

LIGHT STRONG EFFICIENT 

SPECIAL SALE 

Model CO-2A 

2 Meters 

$19.95 Delivered 

Herb Kreckman Co. 
375 

Cresco, PA.  18326 

NOISE AND FLASHES 
CAN'T STOP THEFT!!! 

BUTAutoPwe CAN 
UNIT PAGES YOt 

129" 
POST PAID 

YOU CA/./. /1)/ 1( 

CAR - HOME - OFFICE 

CHECK OR MONEY ORDER 

CAL. RES. ADD 6 PERCENT TAX 

ADD 2.50 FOR C.O.D. 
374 

S KELECTRONICS  

10672 WOODBURY ROAD 
GARDEN GROVE, CA 92643 

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 

317 

SPACE ELECTRONICS CO. 

Scanners 
BEARCAT 

210XL 
300 
220 
250 
LS 4-6 
160 

5229 
360 
290 
290 
129 
199 

REGENCY 
R804  $ 89 
R106  105 
MI00  209 
M400  279 

NJ RESIDENTS 
ADD 5% SALES TAX 

NO COD's. CHECKS, MONEY ORDERS VISA OR 
MASTERCHARGE ARE ACCEPTABLE. ADD 5350 
EACH ITEM FOR SHIPPING AND HANDLING 

PAUL DAVIS ELECTRONICS 
PEDDLERS VILLAGE 

MANASQUAN, NJ 08736 

TEL: 201-223-9298 WEEKENDS 
201-493-4511 EVE'S 

HAMS...with TRS-80 Computers 
GET ON RADIOTELETYPE 

with BIT-BYTER 
Complete system includes BIT-BYTER interface AND 
the RTY-80 computer program. 

Great Features: split screen, level 1 and 24K 
computers, transmit buffer and countless others . . 
all at this terrific price: 

Only $129.00 
Order today . or for more information write to: 

Vic Frump. K8EXJ 
UHF SALES & SERVICE COMPANY 
Rt. 1. Box 52A 
Evans, West Virginia 25241  .••• 361 
(304) 372-2047 

• TRADEMARK of The Tandy Corporation 

Now with courtesy 
beep and beacon 
capability REPEIITERY 110 

(Included in All Repeaters)  COB Identifier: All on one band, 
programmable. Fully adjustable% 
time out (.5-7 min.), hang time (0- I 
min.), identifier (1-10 min.), tone. 
speed, volume, L.E.D. outputs. 
low current drain. CMOS logic. 
plugs for ea.sy installation and re-
moval plus much more  

• 

I 

Basic Repeater $649.95 
2M 130-175 MII/Basic Repeater for 2 meters with all the 
features of the Ili Pro Mk1 less the power supply and front 
panel controls and accessories. 

Maggiore Electronic Laboratory 
846 Westtown Rd 
West Chester, PA 19380 Phone (215) 436-6051 

450 MHz also available. 

OPTIONS 

Duplexers 

Basic auto patch 

Matching cabinet 

.0005% High stability 
crystals 

Hi Pro Mk I 

New and Improved 
Receiver 

and Transmitter 

PLUS SHIPPING 
144 or 220 MHz $849.95  PA Res. add 6% tax 
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... 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" Deer 

S192.50 

$16450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Floor Space: 39" Wide by 30" Deep 

Additional Information on Request.  • 

Checks. Money Orders, BankAmericard 
and Master Charge Accepted.  v•w , 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 
_ DEALER INQUIRIES INVITED _ 

S-4 Amateur Radio lervicet 
4384 KEYSTONE AVENUE • CULVER CITY, CALIF 90230 — PHONE (213) 837-4870 

The BEST in Code Converters 

THE INFO-TECH M200-F TRI-MODE 
CONVERTER 

0  -I 
W M,  Hi --  ill 

TUc_ 1.200/ 

11.•1117 0 
Os .‘ 
0  

NI M Converts Morse  MI 

& 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 1 1 5/230v power supply 

or See These Dealers 

A-1 Technik 
Li[ornberg , 
D-5882 Meinerznagen 2 
West Germany 

Cahoon Amateur Supply 
307 McLean Avenue 
Hopkinsville Kentucky 42240 
(5021 886-4534 

Colmay Products 
14903 Beachview Ave 
White Rock BC Canada V4B1N8 
16041536-3058 

Dialta Amateur Radio Supply 
212 48th Slreet 
Rapid City. South Dakota 57701 

1605) 343-6127 

Germantown Amateur Supply 
3202 Summer Avenue 
Memphis. Tennessee 381' 

1-8130-238-6168 

M O /  "X r10 

PIOCI MPI CI• 

Gator Associates, inc. 
52 Park Avenue 
Park Ridge New Jersey 07656 
12011391-7887 

Global Communications 
606 Cocoa Isles Blvd 
Cocoa Beach Florida 32931 
(3051 783-3624 

Ham Radio Center 
8342 Olive Blvd 
SI Louis Missouri 63132 
1-800-325-3636 

Marcucci SPA 
Via F LLI Bronzetti 

37 20129 
Milan. Italy 

WI N 

0 e 

Price  $ 57 5 .00 

INFO-[TECH  

FOB factory 

We accept .' = 1 
Mastercharge, Visa 

N & G Distributing 
7,285 NW 1:2th Street 

Miami Florida 33126 
13051592-9685. 763.8170 

Radio World 
Terminal Building 
Oneida County Airport 

Oriskany New York 13424 
(3151 337-2622 

Ray's Amateur Radio 
1590 US Highway 19 South 
Clearwater Florida 33516 
(8131 535-1416 

Universal Amateur Radio 
1280 Aida Drive 
Reynordsburg, Ohio 43068 
(614) 866-4267 

ELECTRONIC 
EQUIPMENT 

Manufactured by: 

DIGITAL ELECTRONIC SYSTEMS, INC. 
1633 Wisteria Court • Englewood. Florida 33533 • 813-474-9518 

35 

CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alliance•Ameco•Apple•ASP 
•Ayanti•Belden•Bencher•Bird•CDE 
•CES•Communications Specialists 
•Collins•Cushcraft•Daiwa•OenTron 
•Drake•Hustler•Hy-Gain.lcom•IRL•KLM 
•Kenwood•Larsen•Macrotronics•MFJ 
•Midland•Mini-Products•Mirage•Mosley 
•NPC•Newtronics•Nye•Panasonic 
'Palomar Engineers•Regency•Robot 
•Shure•Standard•Swan•Tempo 
•Ten-Tec•Transcom•Yaesu 

HOLIDAY 
SPECIALS 
KENWOOD TR-7600 
closeout  $269 

ICOM IC-255A  $329 

TEMPO S-1  $239 
with touchtone  $269 

KEN WOOD TR-7800, 
TR-9000 and TR-2400 
all now in stock... Call 
for  great  Erickson 
prices today! 

APPLE: Buy a 16k Apple II 
or Apple II Plus for 

$1195; get 32k more 
memory, installed, free! 

Complete with disc drive, 

only   $1739 
Apple prices include prepaid shipping 

within continental U S A 

CALL TOLL FREE 
(outside Illinois only) 

(800) 621-5802 
HOURS 9:30-530 Mon.. Tues  Wed, & Fri. 

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

ERICKSON 
COMMUNICATIONS 
Chicago. IL 60630 
5456 North Milwaukee Ave. 
(312) 631-5181 Iwithin 
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Eugene F. Ruperto W3KH 
RD 1, Box 366 

West Alexander PA 15376 

The Microwave Midget 
this WEFAX converter features something 

different  an active mixer 

Several years have passed since NOAA (Na-
tional Oceanic and Atmo-
spheric Administration) 
graduated  from  VHF 
WE FAX (Weather Facsim-
ile) satellites to geosyn-
chronous microwave satel-
lites. True, some of the 
polar-orbiting satellites 
transmitted data on S-band, 
besides the low-frequency 
product usually found on 
137.5 and 137.62 MHz, but 
only the bravest of souls at-

tempted to track such a 
fast-moving target with a 
narrow beamwidth dish. Be-
sides, I was content to ex-
tract weather pictures from 
the low-altitude polar or-
biters and occasionally, for 
some real DX, from ATS-1 
or ATS-3 parked some 
22,500 miles above the 
equator. 
In April, 1976, NOAA 

published Technical Mem-
orandum NESS 54, by John 
Nagle, entitled "A Method 

of Converting the SMS/ 
GOES WE FAX Frequency 
(1691 MHz) to the Existing 
APT/WE FAX Frequency 
(137 MHz)." This was 
followed up with an APT In-
formation Note (76-W4) in 
September, 1976, advising 
all ground stations of the 
proposed S-band broad-
casts and schedules. Clear-
ly, the handwriting was on 
the wall, and many of us 
(some reluctantly) were 
dragged into the realm of 
microwaves. 
The rush to 1691 MHz 

was not especially spec-
tacular, and for most of us, 
it resembled a slow and 
laborious climb. Micro-
comm rose to the occasion 
with a line of inexpensive 
modules, and a fine article 
by WB8DQT1 showed us 
how to use them, besides 
providing a wealth of data 

\ G. DISH 

32 COAX 
RF AMP 
I2dB 

on dishes, gain figures, path 
loss and margins. 

The annual gathering of 
weather-satellite buffs at 
the Dayton Hamvention in 
1979 unearthed several 
home-brew devices, but I 
believe none has been de-
scribed in print with the ex-
ception of one produced 
by G8FCD. He wrote about 
his METEOSAT (Europe's 
counterpart to GOES) Earth 
station in recent issues of 
Wireless World.2 

The heart of my system is 
an active mixer—a mixer 
with conversion gain rather 
than the conversion loss 
associated with diode mix-
ers. The expected ground-
level signal of —134 dBm is 
not exactly an S-meter nee-
dle bender, so every bit of 
help you can get in the way 
of gain in the system is to 

ACTIVE 
MIXER 

LOCAL 
OSCILLATOR 
517 833 
5mW 

137 5111H/ 
I -F 

Fig. 1. System configuration for the active-mixer con-
verter. Photo A. The six-foot dish and feedhorn. 
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Photo C. South America's west and east coasts are visible 
in this picture, at lower left. 

Photo B. No land mass is visible in this photo of the NE 
quadrant. Placed above and overlapping Photo C, cover-
ing the SE quadrant, complete coverage of the eastern 
half of the hemisphere is obtained. 

your advantage (and of 
benefit to your wallet) be-
cause high-gain preamps 
and transistors at this fre-
quency still cost a few 
bucks. I was convinced of 
the worth of an active mixer 
by W6KT through corre-
spondence and because of 
his success with such a 
device—although his dif-
fers considerably from the 
one about to be described. I 
used an almost exact copy 
of an active mixer de-
scribed by Larkin Crutcher 
WA5WOW3 for 1296 MHz, 
with a few modifications 
necessary to achieve simi-
lar results. 

Circuit Description and 
Layout 

The active mixer consists 
of two half-wavelength 
lines of #10 soft-drawn cop-
per wire grounded at both 
ends of their respective 
cavities and tuned at their 
center point with 10-32 
brass screws. The brass nuts 
are soldered inside the 
cavities. At one end of the 
multiplier cavity, a signal 
from the local oscillator is 
injected at 517.833 MHz at 
5 mW, which, in turn, is 
multiplied by 3 to 1553.5 

MHz. The output signal 
from this cavity is coupled 
to an inductive link at the 
other end of this line. The 
input signal at 1691 MHz is 
coupled to the input cavity 
via a capacitive probe at 
one end of the line and 
taken off the other end of 
the line with a capacitive 
probe. 
This probe and the induc-

SMA OR BNC 

F T 

„c-OHA 

SM• OR ANT 

5 If 883 MHZ 
LO  NPUT 

tive link of the multiplier 
cavity are composed of one 
piece of #14 wire bent into 
a U shape, 20 mm long with 
12-mm legs. The difference 
signal, 137.5 MHz, is cou-
pled to the mixer transistor 
by connecting a 100-pF disc 
ceramic capacitor from the 
center point (10 mm) of the 
U-shaped link to the base of 
the MRF901. The collector 
of this transistor uses a 
conventionally-tuned out-

H D-
_ _LEI LI  

C \--/  

..af.a. 

/ —\ L2 
= 

16 91 MHz 
INPUT 

Be mrn 
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put circuit to the 137.5-
MHz wideband FM receiv-
er. No preamp was neces-
sary. 
The active mixer box is 

constructed entirely of 
double-sided PC board. The 
base is slightly longer than 
88 mm X 54 mm, and the 
four walls plus the center 
partition are made from 
1-inch-high strips. The ac-
tual box dimensions are 88 
mm x 50 mm X 25 mm. The 

BIAS 

CENTER PARTITION 
15mm —F. 

13mm 

1 

CUT OUT FOR 'U . LINK 

Fig. 2. Schematic of the active mixer. Li, L2—#1O wire; Cl, C2-10-32 nuts and bolts; 
L3-20 mm X 14 mm U-shaped link, #14 wire; D1 —MA4882 mixer diode; L4-12 mm x 
7 mm x 2 mm tab. 
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Photo D. NOAA product from low-altitude satellite Tiros 
N relayed from the ground through uplink. 

center partition is slightly 
shorter than 88 mm to fit in 
the center of the box, and is 
notched at one end with a 
13 mm x 15 mm cut out 
to accommodate the U-
shaped • link. A hole is 
drilled in the end wall adja-
cent to the link for mount-
ing the MRF901. 
A very small hole is 

drilled into the baseplate 
near the wall for a piece of 

#30 insulated wire to pass 
through and connect to the 
base of the transistor to pro-
vide the necessary bias. The 
rest of the transistor lives 
outside of the cavity. The 
low-frequency circuit for 
137.5 MHz was built on a 
small piece of PC board and 
tack soldered to the back 
side of the baseplate for 
isolation. An additional 
one-inch strip was soldered 

Photo I. Back side of the active mixer. 
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Photo E. Daytime infrared photo, NW quadrant. 

to the baseplate parallel to 
the long walls and drilled 
for mounting on a 19-inch 
aluminum panel. SMA con-
nectors were used for the 
input and output ports to 
match the Microcomm rf 
preamp and local oscilla-
tor, but BNC connectors 
should work as well. 

Tune-Up and Operation 

I wish I could say that 
everything went as smooth 
as silk with this project, but 
I traipsed with Murphy 
down the garden path for 
several months until I final-
ly discovered that I had the 
collector circuit tuned to 
about 300 MHz. The micro-
wave portion of the mixer 
apparently worked well 
from the start. I used a 
Hewlett-Packard HP-614A 
signal generator for a 
beacon/signal source for 
testing. Initially, I biased 
the MRF901 for a collector 
current of about 800 
microamps without oscilla-
tor injection, fired up the 
oscillator and tuned the 
multiplier cavity for max-
imum collector current 
which, at this point, was 1.2 
mA. By bending the U-
shaped link closer to the 
multiplier line, squeezing 
the multiplier diode closer 
to the line, and slightly 

deforming the line itself 
downward by about 2 mm, I 
picked up an additional 600 
microamps of collector cur-
rent. 
Initially, I constructed the 

mixer with inductive links 
throughout, but in actual 
practice ended up with 
more gain by cutting the in-
put link to the signal line 
from ground and also the 
signal line portion of the 
U-shaped link. I accom-
plished this tweaking by set-
ting the signal generator to 
1691 MHz and the power to 
0 dBm and turning down 
the calibrated attenuator. 
The tuning screw in the 
signal cavity tunes with the 
10-32 screw almost all the 
way out with about one 
thread left in the cavity. 
The multiplier screw need-
ed a 12-mm disk of thin 
brass or copper soldered to 
the end of its 10-32 screw to 
tune the line since it is too 
short, but the disk, with its 
added capacity, nicely 
pulls it down lower in fre-
quency. 
With one 12-dB gain Mi-

crocomm preamp con-
nected ahead of the mixer 
and a properly functioning 
output circuit attached to 
the MRF901, the attenuator 
was cranked into more than 
—125 dBm with plenty of 



signal showing on the re-
ceiver, so I moved every-
thing outdoors. I attached 
the system to a 6-foot dish 
and a homemade feedhorn 
sporting an N connector 
through ten feet of RG-9 
cable and picked up a full-
quieting signal from SMS-
GOES East. After optimiz-
ing the feedhorn for focus 
and polarization angle, I 
removed the preamp, and 
though the signal was a bit 
noisy through ten feet of 
cable, I think it would have 
made a useful picture. 

Since most of the users 
have devised ways of 
mounting their converters 
and preamps at the antenna 
site, I assumed that it would 
be impossible to use only 
one preamp and expect to 
use the system indoors 
through a long run of cable. 
Taggart devised such a 
scheme using a Coleman in-
sulated cooler and an in-
cubator device. My dish is 
situated more than 25 feet 
from my shack and "looks" 
through an ancient sugar 
maple tree about 70 feet 
high with about 30 feet of 
leaves and branches in the 
way. I'm sure there is some 
signal absorption when the 
sap flows. 

To satisfy my curiosity, I 
attached another 22-foot 
piece of RG-9 to the existing 
ten-foot piece and still 
received a full-quieting 
signal! I now have the en-
tire system indoors except 
for the dish, feedhorn, and 
thirty-two feet of RG-9 
cable and one foot of RG-
142/U with a total of six 
connectors in the line: one 
SMA male, four series-N 
males, and a double-female 
N "barrel" connector. (I 
believe I have some loss 
there.) The pictures shown 
were made with this cable 
configuration, but someday 
I hope to replace it all with 
one piece. 

Conclusion 

For my money, the active 
mixer is definitely the way 
to go at these frequencies. I 

didn't use any bandpass fil-
ters in the front end be-
cause I live in a natural dish 
in a rural area. For a more 
hostile rf environment, their 
use probably will be 
necessary. The Microcomm 
LO is exceptionally clean, 
so I got away without one 
between  it and  the 
multiplier diode. If for 
some reason this local-
oscillator module is not 
available in the future, you 
should be able to construct 
one from N6TX's article4 or 
build your own. W6KT built 
a simple oscillator chain for 
259 MHz and multiplied by 
six by replacing the multi-
plier diode with an MRF901. 
I monitor the multiplier-

diode current  of  the 
MA4882 with a 0-15-mA 
meter. Nominal current is 
between 4 to 7 mA. The col-
lector current of the 
MRF901 also is monitored 
with a 0-10-mA meter. By 
varying the bias pot, a satis-
factory operating point 
would be from 900 micro-
amps to about 2 mA, with 
some mixer noise becoming 
evident above this figure. 
The current was brought up 
to 7 mA without a tendency 
to oscillate, but the noise 
was objectionable and the 
gain started downhill. 
Finally, NOAA, unlike 

the private sector of the 
satellite business, wel-
comes the use of their ser-
vice by amateurs. Bob 
Popham,' the coordinator 
for the NOAA satellite ser-
vice, has attended the 
weather satellite sym-
posiums at Dayton for the 
last several years as one of 
the principal speakers. 
The weather pictures for 

this article were produced 
on a facsimile device de-
scribed in my previous arti-
cles. 6,7  
I think I'll get out my PC 

board and try for some con-
verters for 1296 and 2304.M 
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The Amazing Bobtail 
. . . Our Readers Respond 
more ideas for using and modifying this 

easy-to-build antenna 

The first week after the 
Bobtail article was pub-

lished (May, 1980, 73 Maga-
zine, page 44), four hams 
wrote me that they had 
built the antenna and 
agreed with my evaluation. 
The first was Jim Gray 

W1XU, who tried the idea 
which I had failed to try 
completely—feeding it 
with coax at a high-current 
point. He said it worked 
perfectly. 
He used 984/f, the normal 

quad formula, and had 
34.44 feet for the separa-
tion of the top sections be-
tween verticals and 17.22 
for the verticals. It was 1:1 
at 14.250 MHz and 2:1 at 
14.000. He planned to 
lengthen it a couple of inch-
es. 
He worked E I2EC with a 

barefoot TS-820S. He then 
called "CQ Pacific" and 
landed VK1DH. 
He wrote, in part, "Now 

let the guys know that the 
antenna can be fed with 
coax—with low swr, too. It 
saves wear and tear on tun-
ers and tuning. I like it, and 

so does the DX." More later 
on the feedpoint. 
Ron Chiappari N6AUV 

put the antenna up with 
three elements on 40 me-
ters and fed it at the top 
with coax; he phoned me 
from California to tell me 
about it. He said it tuned up 
easily and was 1:1 at the de-
sign frequency. 
Merl W9ZSI built the an-

tenna with voltage feed and 
wrote me that it was a great 
antenna. I then told him to 
try current feed, and he said 
it tuned up perfectly 1:1 at 
14.250 MHz. He is now go-
ing to put up another com-
plete Bobtail and phase the 
pair with quarter-wave 
spacing, driving both anten-
nas. 
Bill W8YFB in Elyria, 

Ohio, wrote to say that he 
was feeding the center ele-
ment voltage-fed with 
open-wire ladder line on 
80/20/15/10 and then tied 
the two feeders together for 
a Bobtail on 40. 
Dave W7TO wrote me 

that he had talked one 
evening to Bob K8FN in 

Troy, Ohio, who had the 
strongest signal from the 
east one night while run-
ning only 25 Watts. Of 
course I wrote Bob, and he 
said his Bobtail was sus-
pended from three towers, 
and he had hung old tires at 
the bottom of the vertical 
wires so that he could mow 
under them. How about 
that? 
I also received a letter 

from "Judge" Ganzer 
K7SCO who has written 
books on antennas. He said 
he calls this type of current 
top-fed antennas "black-
top antennas" because they 
do not have to use buried 
radials in the ground. 
You may have guessed— 

there are no grounds on the 
top-fed antennas. The cen-
ter of the coax goes to the 
top of the vertical in the 
center, or at one end (as I 
do), and the shield goes to 
the flat-top horizontal sec-
tion. 
I received a surprising 

number of letters from peo-
ple merely telling me that 
they had used the antenna 

and that I was right about it. 
All agreed that it was a 
quiet antenna, and some 
wondered why. Verticals 
are not usually quiet. 
It is a long-range antenna 

and is at its best when the 
path exceeds 2500 miles. 
This is important—when 

you feed it, connect the 
center of the coax to the 
vertical. I first thought I 
would run the coax up the 
center of the quarter-wave 
tubing and feed the top sec-
tion, with the shield going 
to the vertical as in the case 
of the balun. This might 
work, but it would change 
the phasing. The three verti-
cals are in phase because 
the two top sections are 
cancelled out when center-
fed. 
I am using mine with the 

coax to the top of the end 
vertical because it is more 
convenient. I believe that 
the pattern is skewed 
toward the west (driven) 
vertical and that this meth-
od is related to a full-wave 
longwire. I get strong re-
ports from both the SW Pa-
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cific area and the NE Euro-
pean area. This happens to 
suit me fine. I think my pat-
tern is a four-leaf-clover 
pattern with the accent on 
the western lobes, but I can-
not prove this by driving 
around locally with a field-
strength meter for a pattern 
measurement. 

Most of the hams who 
wrote to me used the usual 
formula and made the top 
sections 33' long and the 
verticals 16' 6". I used 34' at 
the top for each section, as 
Jim Gray did, and tried the 
verticals at 17' 3", but I had 
to cut the verticals back to 
16' 6" to get the swr to 1:1. 
In the usual manner of 
phased verticals, I believe 
that the length of the top 
sections is uncritical, as in 
the spacing of phased verti-
cals. It affects the pattern 
but not the resonance. The 
antenna is tuned to reso-
nance with the vertical radi-
ators. 

Now you know the rest of 
the story. No grounds; top-
fed with coax; tune the ver-
tical sections. However, 
Ron N6AUV said that no 
verticals worked well at his 
location in California be-
cause of poor grounds. I 
told him to try a method 
which I advised a friend in 
Connecticut to use one 
time: Lay a roll of fence 
wire under the antenna. He 
used chicken wire and it 
worked beautifully. No 
connection to the antennas 
—just a reflecting surface. 
You can buy green vinyl-
covered fence wire now 
and lay it on the grass. It 
blends with the grass and 
you can mow over it 

I noticed one thing— 
most of the letters were 
from very experienced 
hams, not newcomers. I 
hope some new people will 
try it and let me know, now 
that voltage feed is not nec-
essary. • 
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RAPID MOBILE CHARGER 

The DEB-TED Rapid Mobile Charger is a 
,r constant voltage charger that will charge 
your batteries off a 12 Volt source in 4-6 
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I-SWITCH ON SOUELCH CONTROL 

Single-Tone Paging for Wilson HTs 
—simple circuit should work with many rigs 

Fred Studenberg W4BF 
1305 E. Norfolk 

Tampa FL 33604 

The small size of the new 
generation of two-

meter His permits them to 
be carried almost any-
where, giving instant com-
munications capability ei-
ther direct or through re-
peaters. In my specific ap-
lication, my wife and I use 
Wilson MK us to keep in 
touch on an unused simplex 
frequency, and the channel 
can be monitored constant-
ly for any calls to each 

•I1.0 (R58/C66) 
ON/OFF  )82 

C2 .01 :':3g,T;(;)IN R, TX AUDIO OUT )!!! 4"  22K (R82 /R83) 
GROUND >-m?, 

SQUELCH yn, (C57/R48) ' 

R4 25K 

ot7 

CA 

/MYLAR 

other. Sometimes we are 
too far apart for reliable 
simplex communications, 
however, and must switch 
over to one of the local re-
peaters. Naturally, the 
wide-coverage repeaters 
are fairly busy, and moni-
toring all the repeater activ-
ity for a specific call is very 
distracting, especially in a 
business meeting or restau-
rant. What we each needed 
was a way to be alerted to 
an incoming call without 
constant attention to the 
HT. 

Selective Calling 

Commercial users solved 

R2 470 
01 2N2222 D2 1N750A 
R3 22K 

CR 12.2AF 

DI R6 IN4148 180K 
C7 

I  IOµF 

02 2N2222 

Fig. 1. Single-tone encoder-decoder for the Wilson MK II/ 
IV. 

this problem many years 
ago by the use of selective 
calling. Selective calling 
permits a receiver to moni-
tor a frequency for calls 
and unsquelch only when 
specifically addressed. 
Thus, a user can go about 
his business without any 
conscious attention to the 
receiver and yet imme-
diately be alerted to any in-
coming call. The most com-
mon form of selective call-
ing used in commercial pag-
ing applications is some 
form of two-tone sequential 
encoding-decoding. This is 
accomplished by transmit-
ting an rf carrier which is 
modulated by a series of 
two audio tones. Each pag-
ing recipient carries a re-
ceiver that responds to a 
particular sequence of dif-
ferent audio tones. The re-
ceiver remains muted until 
the proper tones are re-
ceived, after which an au-
dible alert tone is pro-
duced. In the case of a tone-
only page, this alert tone is 
a signal for the paged per-
son to perform some pre-
arranged action, such as 
calling a telephone number 
or reporting to a specific 
cation. For a tone and voice 
page, the alerting tone is 
followed by a voice mes-
sage. The decoders in the 
receiver are immune to 

false alarms by virtue of the 
sequencing requirement, 
decoder bandwidth, and 
slow response time. Typi-
cally, over 100 different 
codes are available on any 
given frequency. 
Adding a suitable high-

performance sequential 
tone decoder to an already 
crowded HT is not easy, un-
fortunately, and the prob-
lem is further complicated 
by the need for a compat-
ible encoder when the sig-
naling of another unit in the 
network is required. 

Single-Tone Paging 

For many amateur ap-
plications, large numbers of 
different signaling codes on 
any given channel are not 
required and a simpler form 
of selective calling can be 
used. Encoding and decod-
ing a single audio tone can 
be implemented with a 
minimum amount of cir-
cuitry and can provide very 
effective results if certain 
precautions are taken. As in 
the case of sequential tone 
decoding, the response 
time of the decoder must 
be slow so that voice or 
other momentary in-band 
signals do not trigger the 
squelch. Additionally, the 
frequency separation of the 
different tone frequencies 
must be compatible with 
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low-cost decoders. Close 
frequency spacings allow 
more individual codes, but 
require tighter bandwidth 
control in the decoder and 
encoder, complicating the 
design and increasing the 
size and cost. 

While researching this 
problem, I noticed that the 
eight frequencies used in 
touchtoneTm signaling (as-
suming 16 digits) use 10% 
frequency spacing for each 
of the 4 high-group and 4 
low-group tones. Using this 
as a starting point, the 
group of tones shown in 
Table 1 was developed. 
Note that all the fre-
quencies have a 10% offset 
from each adjacent fre-
quency, except for the 
1075-Hz tone. This was ar-
bitrarily chosen to be mid-
way from the 941-Hz and 
1209-Hz touchtone fre-
quencies. Eighteen dif-
ferent audio tones within 
the normal voice band per-
mit up to 18 different pag-
ing networks to operate on 
any given channel. By using 
tones in the voice band, 
as opposed to subaudible 
tones, repeaters may be 
used as the paging transmit-
ter since the originating 
tone can be transmitted by 
any station capable of ac-
cessing the repeater. Of 
course, the system will also 
work on simplex channels. 

There is no advantage in 
using the 8 touchtone fre-
quencies in this plan, since 
in normal autopatch use 
any specific tone is usually 
transmitted for less than 1 
second, and a 3-second re-
sponse time on the single-
tone decoder allows it to ef-
fectively ignore the single 
tone associated with the 
dual-tone touchtone signal. 
Actually, there is some ad-
vantage to using touchtone 
frequencies in this tone 
plan since any of the 8 users 
of these frequencies can be 
paged by anyone equipped 
with a touchtone HT or by 
use of a touchtone phone 
on a reverse autopatch. Re-
peater groups might want 

to assign these tones to key 
individuals in the organiza-
tion such as members of the 
engineering committee or 
emergency coordinators. 

Tone Coordination 

In order for this tone plan 
to be successful, some form 
of tone coordination on any 
given channel is necessary. 
Since most repeaters are 
operated by well-organized 
groups, the 18 available 
tones can be assigned and 
their use administered in 
any manner that suits the 
group. The main considera-
tion is to avoid duplication 
of tones so that users of the 
service are not bothered by 
unwanted pages. 

Circuit Design 

I have had excellent 
results using the single tone 
encoder-decoder shown in 
Fig. 1. The circuit uses an 
NE567 tone-decoder chip to 
detect one of the 18 dif-
ferent tones. The filter 
bandwidth is compatible 
with the 10% tone separa-
tion, and the operating fre-
quency can be set to any of 
the 18 tones by the adjust-
ment of R4. In addition, the 
circuit also generates the 
exact frequency which it 
decodes, permitting the en-
coder to alert any other 
receiver in the same net-
work. The circuit is insen-
sitive to voltage variations 
from 7.5 to 16 volts and 
varies less than 1% in fre-
quency over the — 10°-to-
60°C temperature range. 

Operation and Circuit 

Description 

As installed in my Wilson 
MK II, the decoder is 
activated whenever the 
squelch control is switched 
to the Tone position. This 
tone feature was intended 
by Wilson to activate a sub-
audible tone squelch, but it 
works fine for this applica-
tion. With the squelch con-
trol in this position, the nor-
mal carrier squelch is dis-
abled, but the receiver re-
mains squelched by the sat-

Fig. 2. Full-size layout of PCB for the single-tone encoder-
decoder. 

Fig. 3. Component layout. 

urated output from Q2 in 
the decoder. Whenever a 
signal appears on frequen-
cy modulated by the cor-
rect tone, the output of U1 
goes low. After about 3 
seconds, as determined by 
C6 and R6, the collector of 
Q2 goes high and the MK II 
unsquelches. Once un-
squelched, the activating 
tone is heard in the speaker 
indicating a page. The 
receiver squelches as soon 
as the rf input or tone is re-
moved. Once the alert tone 
is heard, the squelch con-
trol is rotated to the normal 
carrier squelch position and 
the frequency monitored 
for information from the 
paging station, and two-
way contact can be carried 
out if desired. If paging of 

Tone Channel 
1 

2 
3 
4 

5 

6 
7 

8 
9 
10 
11 

12 
13 
14 

15 

16 
17 
18 

Frequency 

515 

570 

630 
697 

770 

852 
941 

1075 
1209 

1336 
1447 

1633 
1805 

1995 
2205 

2437 

2694 
2977 

another station in the same 
tone network is desired, one 
first checks for a clear chan-
nel, identifies, and then 
transmits a 5-second tone 
by switching back to the 
Tone position while keying 
the MK II. The 5-second 
tone transmission allows 
about 2 seconds of the tone 
to be heard in the paged 
receiver. 

Construction 

The entire encoder-
decoder fits on one single-
sided PCB. A full-size 
layout of the board is 
shown in Fig. 2 and the parts 
list is shown in Table 2. All 
the parts are available from 
advertisers in 73 or most 
Radio Shack stores. I've 
also made arrangements for 

Table 

Low-group touchtone 

High-group touchtone 
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,bit 
'Orbit  9rbit Tr) 

ik p 

ORBIT is the Official Journal for the 
Radio Amateur Satellite Corporation 
(AMSAT), P.O. Box 27, Washington, DC 
20047. Please write for application. 

For a FREE SAMPLE COPY please 
send S1 to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 

the PCB alone, or a com-
plete kit, to be made 
available from a source 
listed in the parts list. Men-
tion the ST Encoder-
Decoder when ordering. 
All the parts are mounted 

as shown in Fig. 3. Note that 
the resistors are mounted 
vertically to save space. If 
your MK II or MK IV has the 
Hi-Lo power switch, it will 
be necessary to notch out 
the rear corner of the PCB 
to provide clearance. The 
solid copper area bordering 
the board name provides 
the proper guidelines for 
this operation. Six #26 
stranded wires about 7" 
long are connected to the 
unit for testing and even-
tual connection to the MK 
II or MK IV PCB. 

Testing 

To avoid any extra trou-
ble, I recommend testing 
the encoder-decoder exter-
nally and then connecting it 
to the MK II or MK IV. 

Referring again to Fig. 1, 
connect +12 volts to P1 
and ground to P5. Connect 
a frequency counter to P4 
and adjust R4 for the de-
sired tone frequency. Then 
apply a 100-mV rms audio 
signal at the desired tone 
frequency to P3. Before the 
tone is applied, the base of 
Q2 should be at .7 volts. 
This should drop to 0 volts 
about 3 seconds after the 
tone is applied. Verify that 
the on/off switch works by 
grounding P2. The transmit 
output signal at P4 should 
disappear, and the base of 
Q2 will go to 0 volts. Once 
the board has been tested, 
insulate the entire bottom 
of the PCB with electrical or 
vinyl tape to prevent shorts 
when it is installed in the 
MK II or MK IV. 

Installation 

The first step is to 
remove the top and bottom 
covers from the MK II or 
MK IV to gain access to the 

switch contacts on the 
squelch control. Run a 
jumper from one of the 
switch contacts to the 
ground plane on the main 
PCB of the MK II or MK IV. 
Next, connect the wire from 
P2 to the other switch con-
tact. Note that this wire 
must be routed from the 
backside of the PCB to the 
switch contact on the 
squelch control. The con-
nections of each of the 
leads from the encoder-
decoder to the MK II is 
shown in Fig. 1. In each 
case, the reference desig-
nator shown on the sche-
matic beside each lead 
number refers to the con-
nection point on the MK II. 
These points are best 
located by referring to the 
circuit board overlay on 
page 18 of the Operating 
and Service Manual for the 
MK II/MK IV. 
The encoder-decoder is 

secured inside the radio by 
pressure from the top 
cover. Now, carefully 
reinstall the top and bot-
tom covers and check for 
proper operation. If you 
have a deviation meter, 
check for about 3-kHz tone 
deviation. This is more than 
adequate since the decoder 
will function with devia-
tions from transmitters as 
low as 1.5 kHz. Have some-
one transmit a signal with 
the correct tone frequency 
and check for proper re-
ceiver operation. The re-
ceiver should unsquelch 
about 2.5 seconds after the 

R1, R5, R3 
R2 
R4 
R6, R7 
Cl, C7 
C2, C3 
C4 
C5 
C6 
D1 
D2 
U1 
01, ID2 

tone is transmitted. 

How Does It Perform? 

I can monitor a busy 
repeater all day and never 
once hear the squelch 
break, yet as soon as I am 
paged, the paging tone 
comes through loud and 
clear. I've had the oppor-
tunity to try the page 
feature through a number 
of different repeaters and it 
has never failed to work. 
When readable signals are 
present, the encoder-de-
coder works every time. 
Incidentally,  when 

switched On, the encoder-
decoder adds about 6 mA 
of additional current drain. 
This is of no consequence 
since the average drain in 
the Tone position is much 
less than in normal squelch 
because battery life is 
directly proportional to the 
amount of audio coming 
from the speaker. With the 
decoder turned on, nothing 
is ever heard except the 
desired paging tone. 

Use of Encoder-Decoder 
in Other Equipment 

I haven't had the chance 
to investigate the use of the 
encoder-decoder in other 
equipment, but aside from 
physical constraints, the 
unit should work with most 
negative-ground solid state 
equipment. I will be glad to 
answer any specific ques-
tions on interfacing it with 
your rig if you include a 
copy of the schematic and 
an SASE.• 

Parts List 
22k, 1/4 W 

470, 1/4 W 
25k Pot 

180k, 1/4 W 
10 mF, 16 V 
0.01 ceramic 
0.1 mylarrm 
1 pF, 35 V 
2.214F, 35 V 
1N4148 
1N750A 
NE567N 
2N2222 

Radio Shack 271-336 

Radio Shack 272-1411 

Radio Shack 272-1053 
Radio Shack 272-1406 
Radio Shack 272-1407 

A complete parts kit, including drilled and plated PCB, is available 
from Coggin Mfg., P.O. Box 44, Cedar Rapids IA 52404, $15.95 
(postpaid). The PCB alone is $3.50 postpaid. 

Table 2. 
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Have you ever wondered 
why the best ham bargains 
are advertised in 73? 

You'll find a wider selection of ham bargains 
. .. and lower prices in 73, because 73's 
readers buy far more than readers of other 
ham magazines. 

THE LEADING EDGE 

That shouldn't come as a surprise to you . . . For twenty 
years we've been publishing more construction projects and 
articles than any other ham magazine, so it is natural for 
the active hams to read 73. . . and buy from the ads. 

The readers of 73 catch the leading edge, through side-
band in the early 60's, then solid state in the mid-60's, FM 
and repeaters in the early 70's. . . SSTV, ATV, RYTY and 
all other special modes have received more coverage in 73 
than all other ham magazines combined. 

NEXT YEAR WE'LL BE PUSHING... 

In the next year or so, we'll be pushing for amateur 
experimentation and pioneering with new modes of com-
munications, via computer, automatic identification, 
satellite, wideband techniques, synchronous detectors, 
time slicing. Never before was a point in time so exciting to 
contemplate, and with 73 you can keep up with the new 
ideas and changes. 

We'll also be pushing for increased pressure on the FCC 
for better and more responsive rules, for a return to a na-
tional growth and for amateur radio development in as 
many of the emerging nations as possible. 

Wayne Green 

ALL OF THIS IS MADE POSSIBLE BY YOU 

All of this is made possible by you reading 73 and getting 
your friends and club members to subscribe to 73. I admit 
that we're not really pushing the radio relay of messages, 
since that is more geared to the 1920's than the 1980's and is 
more likely than other activities to cause troubles with 
foreign governments nervous about potential lost telephone 
revenues. We're looking toward the 1990's, with over one 
million hams in our country using state of the art com-
munications techniques to keep in touch with hams 
worldwide. 

YEAR 2000? 

What will amateur radio be like in the year 2000? We 
can't really even imagine, except that we know it will be 
different from 1980. . . probably as different as amateur 
radio is today from what it was in 1960, when FM and 
repeaters were all but unknown, and AM was still going 
strong on our phone bands. A frequency synthesizer re-
quired over a hundred tubes and radioteletype circuits 
were larger than the printers. You can be sure that 73 will 
be in the vanguard of the developments to come. . . repor-
ting on them and giving you the information so you can 
participate. 

••••• 

Li Bill me for one year of 73 at $25.00 f New Subscription  fiRenewal 

Name   

Address   

City  State  Zip   

Canadian $27.00/1 year only, US funds Foreign $35.00/1 year only, US funds 

Please allow 4-6 weeks for delivery. 

73 Magazine • PO Box 931 • Farmingdale NY 11737 30DB6 
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WILSON SYSTEMS, INC.— 
CHRISTMAS SPECIAL SALE 

CALL 
FACTORY DIRECT 
1-800-634-6898 

A trap loaded antenna that performs like a mono-
bander! That's the characteristic of this six element 
three band beam. Through the use of wide spacing 
and interlacing of elements, the following is possi-
ble: three active elements on 20, three active ele-
ments 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. 

A we _ 2 

M U M 

01 411a 

SWd LURVLb 

NA  ma 1111 

la 

Ut  a.  a4  1.1  a.  311 201 

2111 

wrrirs  . 

111 

112 
mm 

eva 

.12 TA 311 

REGULAR PRICE 

'21 r, 
SALE PRICE 

*19995 
SPECIFICATIONS 

Band MHz   14-21-28 
Maximum power input   Legal Limit 
Gain idbd1   9 db 
VSWR a resonance   1.2:1 
Impedance   50 ohm 
Fil3 Ratio   20 db or Better 

Boom10.D. x Length)   2"x 24 '254 " 
No. of Elements   6 
Longest Element   28 214" 
Turning Radius   18'6" 
Maximum Mast Diameter   2 ' 
Surface Area   8.6 sq. ft. 

Matching Method   Beta 
Wind Loading et 80 mph   215 lbs. 
Mfaximum Wind Survival   100 mph 
Feed Method   Balun (Supplied) 
Assembled Weight (approx.)   53 lbs. 
Shipping Weight (approx.)   62 lbs. 

I Compare the SY-36 Et SY-33 with others... 

Compare the size and strength of the boom 
to element clamps. See who offers the largest 
and heaviest duty. Which would you prefer? 

Or „na s   

ClifiSP: a  CALL 
sec FACTORY DIRECT 

1-800-634-6898 

BRAND 
CC 

-4— BRAND 
HG 

- 111•1011111 

-4-WI LSO N-tN- ItiEr'1,1...11.1.1 "..'"   
SYSTEMS 

Wilson Systems traps offer a larger diameter 
trap coil and a larger outside housing, 
giving excellent Q and power capabilities. 

O n g WILSON 
SYSTEMS, INC. 



WILSON SYSTEMS IN' 
S YS TEM-S3 

Capable of handling the Legal Limit, the 

SYSTEM 33 is the finest  compact tri-
bander available to the amateur. 

Designed and produced by one of the 
world's largest antenna manufacturers, the 

traditional  quality  of  workmanship  and 

materials excels with the SYSTEM 33. 
The boom-to-element mount consists of 

two 1 /8" thick formed aluminum plates that 

will provide more clamping and holding 

strength to prevent element misalignment. 

Band MHz   14-21-28 
Max. power input ... Legal limit 

Gain (dbd)   8 

VS WR at resonance 
Impedence   50 ohms 
F/B ratio   up to 20 

CW   
Phone   

Mt/ITER{ 

W  XI  MI  Alta 

• 

NG  se  MP  NB 

COMPARE  
THE SY33  s - 

WITH OTHER ••• 

GULAR 

164" 

SALE PRICE 

$1 4 995  

4 

Superior clamping power is obtained with 

the use of a rugged 1/4" thick aluminum 

plate for boom to mast mounting. 

The use of large diameter High-Q Traps in 

the SYSTEM 33 makes it a high performing 
tri-bander and at a very economical price. 

A complete step-by-step illustrated in-

struction  manual  guides  you  to  easy 

assembly and the lightweight antenna makes 

installation of the SYSTEM 33 quick and 
simple. 

SPEC1FICA HUNS 

Boom 10.D. x length12" x 144" 
No. eiements   3 

Longest element  274" 
1  2:1  Turning radius  159" 

Max. mast diameter  2" 0.0. 
5  7 sq. ft. Surface area 

• 

ACTUAL SWR CURVES 
IS YE TENS 

n 

Compare the size and strength of the boom 
to element clamps. See who offers the largest 
and heaviest duty. Which would you prefer? 

Il• 

Wind load qi 80 mph  114 lbs 
Assembled Wt   37 lbs 
Shipping Wt.   42 lbs 
Direct 52 ohm feed 

no balun required 
Max wind survival ... 100 mph 

JO MITERS 

TS  . 141e 

BRAND 
CC 

BRAND _4,, 
HG 

SYSTEMS 

14.1 

Wilson Systems traps offer a larger diameter 
trap coil and a larger outside housing, 

giving excellent Q and power capabilities. 

ADD 40 METERS TO YOUR TRI-BAND 
WITH THE 33-6 MK 

— IN STOCK — 

REGULAR PRICE 

435" 
SALE PRICE 

$ 5 995 

Now you can have the capabilities of 40-meter operation on the SYSTEM 36 

and SYSTEM 33. Using the same type high quality traps, the 40-meter addition 
will offer 150 KHZ of bandwidth. The 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 a rotatable dipole at 

the same height of your beam. 

!Mil SON S YSI7IEMS, INC. 
4286 S P111•1111 As.-  I As  8q10 I 

Prices and solicit 'cations sailboat to chants without notice 

Prices Effective 11-1-80 thru 12-31-80 

For Christmas Special 

Sale  Call 

FACTORY DIRECT 

1-800-634-6898 

REGULAR PRICE 

$6595 

SALE PRICE 
$5 995 

W V-1A 
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-0 
traps which will maintain 
resonant points with 
varying temperatures and 
humidity. 

Easily assembled, the 
WV•lA is supplied with a 

base mount bracket 
to attach to vent pipe or 
I to a mast driven in the 
ground. 

NOTE: 
Radials are required 
for peak operation or 
above ground mounting. 

(See GA-1 below) 

SPECIFICATIONS 

• 19' total height 
• Self supporting — no guys 
required 

• Weight — 14 lbs. 
• Input impedance: 50E2 
• Powerhandling capability: 
Legal Limit 

• Two High-0 traps with large 
diameter coils 

• Low angle radiation 
• Omnidirectional 
performance 

• Taper swaged aluminum 
tubing 

• Automatic bandswitohing 
• Mast bracket furnished 
• SVVR: 1.1:1 or less on all 
bands 

3R-1 
GROUND 
RADIAL KIT 

REGULAR PRICE 

'14" 

SALE PRICE 

$1295  
The GA-1 is the complete 

ground radial kit for the 'AN 1A. 
It consists of 150' of 7/14 alumi-
num wire, heavy duty egg in-
sulators and instructions. The 
GA-1 will increase the efficiency 
of the WV-1 by providing the 
correct counterpoise. 

8 M 116. 



WILSON SYSTEMS TOWERS 

REGULAR PRICE 

'1104" 
SALE PRICE 

Max. Height: 77' 

Min. Height: 24' 

Weight: 700 lbs. 

Winch: 1500 lbs. 

Cable: 6400 lbs. 

Requires RB-77B Et 

will be totally 

freestanding 

ST-77B 
Features: 

WIND LOADING 
Tower Height Sq. Ft. 

ST-778 
69 16 Square 

Footage 
Based on 
50 MPH 
Wind 

77  
10 

MT-618 
SI 16 

61 12 

TT-45B 
37 It 

45 12 

— FACTORY CHRISTMAS SALE 

REGULAR PRICE 

619" 
SALE PRICE 

$ 5 7 995  

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. 

16 

20 

NEW) Wilson Electric Winch 

REGULAR PRICE 

'395" 

SALE PRICE 

$ 3 4 995  

I I -43ES 

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. 

Now you can raise and lower your Wilson Tower 
electrically. The electric winch will replace 
the hand operated winch. Available for 
use on the TT-45, MT-61 and ST-77 
towers. 

EW-45 ITT-451 
EW-61 (MT-61) 
EW-77 (ST-771 *24995 

Remote Switch . . . .2495  

Yoo 

3 5' 00 

1' to r 

16 

- 4 S. 00 

20' 

'tis22 
". • 
• 

BASE CHART 

TOWER WID114 DEPTH 

TT-458 12 x 12' 30' 

F8-456 30' x 30' 414' 

Rli1-45B 30' x 30' /114' 

MT-618 18' x 18' 4' 

FB-618 3' x 3' 514' 

R8-618 3' x 3' IDS' 

ST-778 Sea Below 

RB-778 314 ' x 3% ' e' 

Wilson Systems uses a 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" & 3'h "-.095; 41/2 " 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 TOWERS 1 
FIXED BASE 
The FB Series was designed to 
provide an economical method of 
moving the tower away from 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-45B...112 lbs...1169" 

FB-61B...169 lbs....244" 

CHRISTMAS SPECIAL SALE 
Call Factory Direct 
1-800-634-6898 

ROTATING BASE 
The RB Series was designed for 
the Amateur who wants the add-
ed convenience of being able to 
work  on  the rotor from  the 
ground position. This series of 
bases will give that ease plus ro-
tate the complete tower and an-
tenna system 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 
system 

RB-45B...144 lbs...'234" 

RB-61B...229 lbs....309" 
RB-77B...300 lbs...463" 

Order the CHRISTMAS SPECIAL! 

Prices Effective 11-1-80 thru 12-31-80 

Tilting the tower over is a 
one-man task with the Wil-
son bases. (Shown above is 
the RB-6113. Rotor is not 
included.) 

O E M WILSON SYSTEMS, INC. 
4296 S. Polaris Ave. • Las Vegas. Nevada 99103 



II  . 
WILSON SYSTEMS, INC. PRESENTS 

CHRISTMAS SPECIAL THE SYSTEM 40 TR! BAN DER 
3 MONOBAND ANTENNAS IN ONE - EACH WITH FULL MONOBAND PERFORMANCE 

REGULAR PRICE 
4  '374" • 

CHRISTMAS SPECIAL  . , 

. 3 3 795 
...0 ''''''''  

4 4,.., 
v 1 

•  - 

..." - • .alf .. 41 ../..1. 

. . ...,„, 
•k. ..-. '..."•* 
2,, . .• 

- - * . • . 

• 

. 1111 ril r'  ' ,,,.. '4  . ., i.  1 ar,  p Ap  • ,i, ,.... i. r 
I'llm  'v. ... r 

44 
. 

• 

' 

/4    
• FOR THE SERIOUS DXer WHO W ANTS MONOBANDERS ON 10-15-20 

• FOUR FULL SIZE 20 MTR ELEMENTS WITH 10 dbd GAIN  25 db F/B N.,.... AND 

• FOUR WIDE SPACED 15 MTR ELEMENTS WITH 10 dbd GAIN AND 20 db F/B V1111111 

.....".....1.- -  

........ /. e'''. 1 1 

• FIVE WIDE SPACED 10 MTR ELEMENTS WITH 11.5 dbd GAIN AND 20 db F/B 

• ONLY ONE FEED LINE REQUIRED . 

• HEAVY DUTY BALUN INCLUDED  Me 
/I 

MI  /114 /113  tO4 :es  lee Mt  Me  Me  Me 

• DESIGNED WITH NO INTERACTIONS BET WEEN ELEMENTS 

.............. „ 
• ALL DRIVEN AND DIRECTOR ELEMENTS ARE INSULATED FROM BOOM 

11  IS  • SAME QUALITY HARD WARE AS USED IN ALL WILSON ANTENNAS  11111114 .................._ 

SPECIFICATIONS- -.. /................. 7.  - ,, 
Max. Pwr. Input   Legal Lmit  Longest Element   36 '  „ ri. 

' 

lir ill ill 214  ri 1 

VSWR ft Res   1.2:1  Turning Radius   226"  
' Impedance   50 ohm  Boom   26 /**"............ 

Feed Method .    Balun Supplied  Surface Area   12.1 sq ft  
Matching Method   Modified Beta  Wind Loading a 80 mph   309 lbs.  W M RS 

F/B Ratio   See Above  Assem. Weight   75 lbs. 
Gain   See Above  Shipping Weight   99 lbs.  le   

_ Me 

i 
WILSON SYSTEMS, INC. -- 4286 S Polaris FACTORY DIRECT ORDER BLANK 
Las Vegas. NV 89103 - 17021 739-7401 

CHRISTMAS SPECIAL 

1111 

SALE 

142 MI 1 

1-800-634-6898 

4 

Toll-Free Order 
9 

Number I 

1 
1 

Qty. Model Description Shipping Price Qty. Model Description Shipping Price 1 

SY40 10 El.. Tribander for 10, 15, 20 Mrs. UPS 337.95 RM-1 Remote Switch for EW UPS 24.95 

SY36 6 Ele. Tribander for 10, 15, 20 Mos. UPS 199.95 TT-458 Freestanding 45 ' Tubular Tower TRUCK 349.95 

SY33 3 Ele. Tribander for 10, 15, 20 Mtrs. UPS 149.95 RI3-458 Rotating Base for TT-458 WW1 over feature TRUCK 234.95 
11" 

33-6 MK 40 Mtr. Mod Kit for SY33 Er SY36 UPS 59.95 F13-4511 Axed Base for TT-45E1 whih over feature TRUCK 169.95 

WV-1A Trap Vertical for 10, 15, 20, 40 Mtrs. UPS 59.95 M1,6113 Freestanding 61' Tubular Tower TRUCK 579.95 

GA-1 Ground Radials for WV-1A UPS 12.95 R13-618 Rotating Base for MT-61B whilt over feature TRUCK 309.95 

M-420A 4 Elements on 20 Mtrs. UPS 174.95 F8-6113 Fixed Base for MT-618 whilt over feature TRUCK 244.95 

M-515A 5 Elements on 15 Mtrs. UPS 139.95 ST-77B Freestanding 77' Tubular Tower TRUCK 994.95 

M-520A 5 Elements on 20 Mos. TRUCK 224.95 RB-77B Rotating Base for ST-778 whilt over feature TRUCK 463.95 

M410A 4 Elements on 10 Ml,,. UPS 74.95 GK-48 Guying Kit for GT-46 UPS-TRK 74.95 

ACCESSORIES GK-45B Guying Kit for TT-45B UPS-TRK 69.95 

VX Tail Twister Rotor UPS 274.95 GK-61I3 Guying Kit for MT-618 UPS-TRK 79.95 

HD-73 Alliance Heavy Duty Rotor UPS 109.95 GK-77E1 Guying Kit for ST-77B UPS-TRK 99.95 

RC-8C 8/C Rotor Cable UPS IBC (h. WTB-1 Thrust Bearing for Top of Rotating Towers UPS-TRK 59.95 

RG-8U RG-8U Foam Coaxial Cable - Ultra Flex 
center conductor, 11 guage UPS 25 C/f1. 

Christmas Prices Effective Nov. 1,Dec. 31,1980  Nevada Residents add Sales Tax 

Ship C.O.D. 0  Check enclosed 0  Charge to VISA F:  MasterCharge  

Card No.  Expires 

EVV-45 Wilson Electric Winch for TT-45B UPS 249.95 

EVV-61 Wilson Electric Winch for MT-61 UPS 249.95 

EW-77 Wilson Electric Winch for ST 77  _ UPS 249 95 

Bank No.  Signature 
NOTE: 

On Coaxial and Rotor Cable, minimum order is 100' and 50 multiples. 

Prices and specifications subject to change without notice. 
Ninety OM Day Limited Warranty-Shipping Not Included in Above 

Nome  Phone 

Street 

City  State  Zip 

me m = = Prices and specifications subject to change without notice. a m mo = an 
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William L. Thomas WB9KPT 
3485 Bayberry Drive 

Northbrook IL 60062 

Teletext and Viewdata: 
Are You Ready for the 
InformAtinn Room? 

coming soon to a living room near you: 
video data services 

pecially equipped TV 
receivers are now avail-

able to provide us with cur-
rent weather, sports, news 
headlines, tonight's televi-
sion shows, local events of 
interest, and many other in-
teresting bits and pieces of 
information. The magic 
word in this scenario is in-
formation. Almost anything 
of general interest, can be 
formatted and sent to your 
home by the systems to be 
described in this article. 

In England, a set-top 
adapter currently available 
for this service is priced at 
$250. The cost of the LSI in-
tegrated circuits that will 
form the heart of these 
adapters is less than $50. I 
feel that there is the possi-
bility of adapting this hard-
ware, which will be pro-
duced in large volume for 
consumers, for use on the 
ham bands. 
Teletext is a generic term 

for television-based sys-

Photo A. Typical teletext hardware. Left to right: Mu/lard 
module, remote control, and Texas Instruments module. 

tems broadcasting pages of 
information along with the 
normal TV signal. This in-
formation is digitally en-
coded and sent during the 
vertical-retrace interval 
when the scan of your TV 
receiver is off screen. What 
the viewer sees on the 
screen of his teletext TV is a 
page of characters, 40 in a 
row, 20 to 24 rows, 800 to 
960 characters per page. 
These characters can be 
presented in eight colors, 
including colored back-
grounds. Included in the 
character set are all the let-
ters of the alphabet (both 
uppercase and lowercase), 
numbers, punctuation 
marks, special symbols, and 
graphics. The graphics can 
be as simple as 64 special 
graphic symbols, called 
mosaic graphics, or higher 
density if one is willing to 
pay the price. 
Each page is identified 

by a page number and typi-
cally will be displayed on 
the screen in less than a 
minute after the desired 
number is entered via the 
keypad. Several hundred 
pages can be transmitted in 
less than a minute in a serial 
fashion, one page after an-

other. The teletext adapter 
grabs the appropriate page 
as it comes by and immedi-
ately displays the selected 
page on the screen. Index 
pages are provided to help 
the consumer determine 
pages of interest. 

Where does all this infor-
mation come from and why 
does the broadcaster want 
to transmit it to your home? 
One way to answer this 
question is to consider tele-
text as a new publishing me-
dium. As advertising sup-
ports most mass-market 
publishing efforts, so would 
it play in this one. As an in-
teresting example, the news 
headlines could be brought 
to you by your local paper 
in an effort to sell you to-
day's edition containing 
more details on the stories. 
It is expected that most 
pages broadcast by com-
mercial TV stations would 
include such advertising. 

On the public TV sta-
tions, information would be 
financed by the same 
sources that contribute to 
their normal program 
funds. Obviously, most ma-
jor corporations and many 
government agencies have 
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much material that would 
be suitable for this system 
of distributing information. 
Many data bases already 
exist and are being made 
available to hobbyists with 
home computers via dial-
up telephone networks. 
Much of this information is 
directly presentable on 
teletext systems. There 
seems to be no lack of 
available material, and 
there are many organiza-
tions willing to finance its 
presentation. 
Now that we have the in-

formation, how does it get 
from the source to your 
home? To begin with, the 
desired page is composed 
within the display format 
specification previously 
highlighted. If this compos-
ing is not done directly in 
the broadcaster's studio, it 
probably will be sent to him 
either over the telephone 
line or in the form of a digi-
tal cassette or floppy disk 
(i.e., in computer-compati-

PAGE 
HEADER 
(ROW 0) 

ROW I 

ROW 2 

ROW 3 

ROW 4 
ETC 

ble form). At the station, 
this data is loaded into a 
piece of apparatus which 
encodes it into a digital 
serial data signal. This sig-
nal is appropriately filtered 
(bandlimited) and inserted 
in unused scan lines during 
the vertical retrace portion 
of the current video signal 
being broadcast. A decod-
ing apparatus connected to 
your TV will accept this 
special signal and when the 
requested page is being 
transmitted, will grab it and 
load it into a television dis-
play memory. The pages are 
transmitted row by row, 
one page after another, and 
then the whole sequence is 
repeated. Hence, if the 
page you requested had 
just been sent, you will 
have to wait while all the 
other pages are sent—until 
the sequence cycles back 
to your page. 
Since the television 

broadcast system deals 
with analog and not digital 

Presenting  PRESTEL 
the world's  first public 
viewdata service from 
THE BRITISH POST OFFICE 

the button marked  on the keypad 

Photo B. Prestel page. Both teletext and viewdata pages will 
look like this. 

signals, special precautions 
have to be taken with both 
the broadcast and recep-
tion equipment. The digital 
signal leaving the studio en-
counters many places where 
distortion can occur. Some 
of these are in the studio-to-
transmitter link, the trans-

EIGHT HAMMING CODES PECULIAR TO PAGE - HE•DER 

mitter, in reflections caused 
by large objects, in your TV 
antenna and lead-in, and in 
the television receiver and 
decoder input circuitry. All 
these effects are being con-
sidered by the organiza-
tions trying to propose stan-
dards in this country. 
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Fig. 1. Transmission format for British teletext. 

73 Magazine • December, 1980  121 



622 

FIELD IHG INTERVAL (25 LINES) 

6 : 7  9  9  10  II 

POSSIBLE TELETEXT DATA-LINES 

INITIAL  ITS • 
DATA-  LINES 

1 LINES 

12  13  14  15  16. 17  IC 19  20  21  22  23i  24 

310  310  319 320 321  322 323 324 325 326 327 326 329 330 331  332  333 334 335 336 

• INSERTION TEST SIGNAL 

Fig. 2. Insertion of teletext signal in 625-line video signal. 

Teletext: Current Systems 
Being Proposed for North 
American Use 

At the present time, there 
is no standard for the 
broadcast of teletext in 
North America. In Europe, 
there are systems in place 
and regularly broadcasting, 
with the largest number of 
receivers in England. There 
currently are three major 
contenders for teletext 
standards in this part of the 
world: 1) British teletext, 2) 
French Antiope, and 3) Ca-
nadian Telidon proposals. 
Also, a system called Cap-
tions for the Deaf (CFD) 
should be mentioned since 
it shares some similar char-
acteristics. 

The British teletext sys-
tem is probably the sim-
plest because it has a fixed-

transmission format. This is 
likely to lead to the cheap-
est decoder design, which is 
important in the consumer 
product marketplace. 
There are two names by 
which these systems are 
identified. The British 
Broadcasting Corporation 
(BBC) has called its system 
Ceefax. The Independent 
Broadcasting Authority 
(IBA) calls its version 
Oracle. 
The French system, An-

tiope, is based on packets 
of data which are efficient 
representations of only the 
displayed characters on 
any page. On pages sparse-
ly covered, the Antiope sys-
tem requires less time to 
transmit than British tele-
text. On full pages, this is 
not the case. 
The Canadian system, 

. - 
oncrei6Am EXPRESS 
TRAVEL SERVICE 

HoIidajs 
I N 

I TED  ST TES 

531954a  ; 
(A0vERTISEmE 

***** 
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* RESORT HOLIDAYS 
* ESCORTED TOURS 
* FREELANCE 

KEY O TRO WEL DIYISON KEY  AMEN INDE),( 

Photo C. Interested in a holiday? The cost of this page was .5 
pence (about one cent). 

Telidon, proposes a gener-
alized technique for trans-
mitting higher resolution 
graphics displays. As men-
tioned earlier, the basic 
graphic character set is 64 
mosaic symbols. Originally, 
this was proposed as a way 
of improving the appear-
ance of the primarily text-
oriented displays. However, 
as more experience has 
been gained, the graphics 
feature has been found to 
be a very useful and defi-
nitely desirable aspect of 
teletext. 
The approach suggested 

by the Canadians is to trans-
mit Picture Description In-
structions (PDI). These in-
structions describe images 
in terms of basic geometri-
cal shapes. Included are 
line, arc, polygon, point, 
and area. To describe a line, 
a starting point and a final 
displacement are sent in-
stead of characters corre-
sponding to each section of 
the line. Decoders could be 
built with various degrees 
of resolution in the display, 
with higher resolution being 
more costly. Most likely, 
these would have to be mi-
croprocessor based, since 
software algorithms would 
be needed to "draw" the 
shapes into the display 
memory. The minimum de-
coder, which would per-
form similarly to the 
64-character mosaic ap-
proach, likely would be 
more expensive than a sys-
tem which is tailored only 
for simple graphics. How-
ever, the appeal of high-res-

olution graphics is likely to 
influence system develop-
ment in this country also. 
Captions for the Deaf is a 

system intended primarily 
for sending captions for 
hearing-impaired viewers. 
As such, much .lower data 
rates are adequate (about 
10 times slower). As one 
provision of the system, 
called info-text, 15 lines of 
32 characters can be dis-
played. Currently, the FCC 
has authorized the use of 
TV scan-line 21 for this pur-
pose. All the teletext sys-
tems have provision for 
captioning services, includ-
ing foreign language sub-
titles. 

British Teletext: A Detailed 
Description 

To make these systems 
affordable for the consum-
er, several LSI integrated 
circuits will be required. At 
the present, these chips are 
available only for the Brit-
ish teletext system. Several 
manufacturers including 
Mul lard, Texas Instruments, 
and General Instruments 
offer chip sets for this pur-
pose. To understand how 
these circuits work, a de-
scription of the page en-
coding scheme must be 
studied. 

The standard character 
set is shown in Table 1. If 
you are familiar with ASCII 
coded symbols, you will no-
tice a great similarity be-
tween the two character 
sets. There are several char-
acteristics which should be 
noticed about this set. The 
64-character, mosaic-graph-
ic set is shown in columns 
2a, 3a, 6a, and 7a. The digi-
tal code which represents 
these characters is the same 
as that for the symbols in 
columns 2, 3, 6, and 7. 

How can this be? The 
answer is contained in the 
first two columns (0 and 1) 
of control characters. Each 
row of displayed text is as-
sumed to be transmitted 
under an initial set of condi-
tions shown in Table 1. The 

122  73 Magazine • December, 1980 



"alpha" control characters 
tell the decoder to use 2, 3, 
6, and 7, or, for "graphics" 
characters, to use 2a, 3a, 6a, 
and 7a. Therefore, as an ex-
ample, it is impossible to 
mix lowercase letters and 
mosaic graphics without 
sending a control character 
to switch the character set. 
All control characters are 
displayed as spaces. 

In the British system, 24 
rows of text are transmitted 
per page. The first row is 
special and is given the 
name page header. It in-
cludes 32 characters to be 
displayed and special page 
descriptors which are not 
displayed. All other rows 
have 40 characters. See Fig. 
1, which shows the makeup 
of these rows. Each row 
starts with a clock run-in 
and framing code for hard-
ware synchronization. Then 
the magazine (0-7) and row 
address (0-23) are sent. (The 
three-digit page number 
can be from' 0 to 799 with 
the most significant digit 
being referred to as the 
magazine number.) Finally, 
40 characters are sent. The 
page-header row has the 
page number, time code, 
and special control bits fol-
lowed by 32 characters. The 
magazine, row address, 
page, time code, and con-
trol bits all are encoded 
with special protection bits 
forming a Hamming code. 
This code is made up of 
message and protection bits 
shown in Table 2. The other 
characters use a single bit, 
b8, to form parity. Parity re-
fers to the number of bits 
which are equal to 1; in this 
case, an odd number is sent 
for protection purposes. 

From Fig. 1, you will find 
that there are 360 bits (or 45 
bytes) per row. All these bits 
(one row) are transmitted 
on one horizontal scan line 
during the vertical blanking 
interval. As shown in Fig. 2, 
lines 17, 18, 330, and 331 are 
used by the British in their 
625-line television system. 
Since only two lines are 
transmitted per field, it 
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Table 1. Teletext character codes. Notice the similarity to ASCII. 

LI Character rectangle 

takes 12 fields (6 frames) to 
send a page of text. To 
transmit 360 bits, a rate of 
6.9 Mbits/sec is used. This 
raises compatibility ques-
tions for use in this country 
where we have different TV 
standards. 
The decoder chip set 

functions in real time as the 
data is received. On each 
line, bit synchronization is 
achieved using the clock 
run-in, and then word syn-
chronization is determined 

with the framing code. 
Next, the magazine and row 
address are grabbed and 
Hamming decoded. In the 
page header row, addi-
tional Hamming encoded 
data are processed. For the 
character bytes, the parity 
is checked and, if correct, 
the character bytes are 
loaded into display mem-
ory. During the display 
time, these characters are 
read out of memory and, 
using a color-character gen-

Black represents display colour 

White represents background 

erator, are shown on the 
screen. The user specifies 
the desired page by punch-
ing data into the chip set via 
a small hand-held key-
board. 

Viewdata: Telephone 
Systems 

A similar service is possi-
ble using telephone line, 
two-way communications. 
Instead of serially broad-
casting a fixed set of pages, 
the user asks for specific 
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pages from a large data 
base. In England, there are 
currently over 150,000 
pages on their Prestel sys-
tem. (See "The Ultimate 
Consumer Computer," by 
Derfler, Kilobaud Micro-
computing, October, 1979.) 
The main difference from 
teletext is that only the 
pages you request are sent. 
This gives apparent im-
mediate access to a very 
large amount of infor-
mation. 

The catch in using this 
system is a financial one. 
Since you are in direct com-
munications with a com-
puter, it is very easy to 
charge you for this informa-
tion on a page-by-page 
basis. However, with each 
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HAMMING CODE BYTES 

1 /1 PROTECTION BITS 

Table 2. Hamming protec-
tion of four-bit binary 
values. 

user having a unique access 
code, there are also advan-
tages such as the possibility 
of having a complete shop-
from-home service. With so 
many pages of information, 
a user normally would refer 
to a guide to locate pages 
of interest, or it would be 
possible to step through 
menu pages, narrowing the 
topic as you go. This is de-
scribed as a tree searching 
method, where you branch 
into more specific areas. 
The hardware for teletext 

and viewdata is similar. In 
fact, viewdata adapters are 
based on teletext systems 
with the addition of a mi-
croprocessor and tele-
phone modem. Basically, 
this doubles the cost of the 
integrated circuits (over a 
teletext only system). 

Prestel: The British 
Viewdata System 

In England, the British 
Post Office controls all 
communications for the 
country. This has helped 
considerably in allowing 
them to develop both tele-
text and viewdata systems 
with similar standards. 
From the user's point of 
view, the text display looks 
identical for both systems. 
The actual communica-

tions is accomplished using 
FSK modulation. The com-
puter sends the characters 

at 1200 baud (1300 Hz for 
binary 1 and 2100 Hz for bi-
nary 0). The user responds 
at 75 baud (390 Hz for 1 
and 450 Hz for 0) when the 
keypad is punched. 

The character set is the 
same as that previously de-
scribed in Table 1, with 
some additional codes. 
Some of these codes are 
cursor controls, page delim-
inators, and other computer 
symbols. Since two-way in-
teraction occurs in this sys-
tem, the keypad requires a 
few more buttons than the 
one solely for teletext. Two 
of these are * and #. These 
are used as page delimina-
tors. As an example, if page 
123 is desired, you would 
enter *123# directly instead 
of continuing with branch-
ing from page to page. 

One nice feature of this 
system is the automatic 
dialing of the computer's 
telephone number. All you 
need to do is push the view-
data button and the system 
in the TV does the rest; 
when the access procedure 
is completed, the system is 
ready for your first page re-
quest. Many variations on 
this theme are possible, in-
cluding a completely auto-
mated system that would 
access data in the middle of 
the night when phone rates 
are the lowest and store the 
information on inexpensive 
audio cassettes. 

Amateur Radio: Possible 
Applications 

Now that I have de-
scribed these consumer sys-
tems, you may be asking 
yourself how to apply the 
technology from these sys-
tems towards our hobby. In 
all honesty, I don't have the 
answer. Even as this is being 
written, new circuits are be-
ing developed which might 
be applicable for use in an 
amateur radio system. 
In the tradition of ama-

teur radio experimentation, 
I expect that some pioneers 
will devise a way to send 
these pages of information 

using the ham bands. A sys-
tem similar to viewdata 
could be envisioned, since 
it uses audio bandwidth 
channels which we already 
possess. This might be im-
plemented similarly to slow 
scan, where pages of infor-
mation (and graphics) are 
sent instead of pictures. 
Hopefully, we all can learn 
quite a bit and have a good 
time doing it. 

Since teletext and view-
data are not yet widely 
available in this country, 
getting information normal-
ly requires correspondence 
to Europe. However, there 
are two publications which 
I can suggest for those who 
are anxious to learn more. 
"Consumer Text Display 

Systems (Teletext and View-
data)," IEEE Transactions on 
Consumer Electronics, July, 
1979, volume CE-25, num-
ber 3, is available for $15 
from IEEE Service Center, 
445 Hoes Lane, Piscataway 
NJ 08854, or from your 
local library. It is composed 
of two hundred pages of 
general articles on the 
various systems. For the 
most part, these are not 
written at a high technical 
level. 

Multitext Technical Infor-
mation is available for $5, 
check or money order, from 
Signetics Corp., Publication 
Services— Bin 027 MTB, 
811 Argues Ave., PO Box 
409, Sunnyvale CA 94086. It 
is a fifty-page brochure de-
scribing the Mullard (Sig-
netics) teletext and view-
data chip set and system 
operation. There are 35 col-
or photographs including 
many sample text pages. 
(Only a limited quantity of 
these brochures is avail-
able.) 
I would like to thank 

Neal Williams for arranging 
the availability of the Multi-
text brochure and Mery Cox 
for his photographic work. 
Several figures were ob-
tained from the Broadcast 
Teletext Specification, joint-
ly published by the BBC, 
IBA, and BREMA.III 
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Double-Duty CW Keyboard 
helps you on receive as well as transmit 

Robert C. Spindel K1GN 
Box 169 

North Falmouth MA 02556 

M orse code keyboards 
are a popular station 

accessory, as witnessed by 
the numerous designs avail-
able.' The beautiful, rhyth-

mic sound of near-perfect 
CW is easy to achieve with 
these units. Merely striking 
the keys on a typewriter-
type keyboard produces 
perfectly formed Morse 
characters. 
But sending flawless CW 

is only half the battle. You 
have to be able to copy it as 
well. And with the speed at-
tainable with keyboard 

units, that means copying 
at .higher rates. 
This keyboard has a 

unique feature to help you 
receive code accurately so 
that you can keep up with 
your ability to send at high 
speeds. With the flip of a 
switch, the Morse keyboard 
becomes, voila, a tireless in-
structor sending a con-
tinuous stream of random 

Photo A. The Instructor-Keyboard is built in a homemade case. The front panel is made of 
galvanized sheet metal painted with spray enamel. The keyboard keys have been re-
labeled with transfer letters. To the left are the Instruct/Keyer and Space switches; the 
speed control is in the upper center; to the right are the Tune, Sidetone on-off, and Power 
on-off switches. 

letters or five-letter code 
groups at any speed. 
The Instructor-Keyboard 

is also the perfect device 
for giving new Novices 
code practice. Someone 
who does not know Morse 
can type to the neophyte, 
or he can use the Instruct 
mode to copy random let-
ters. It allows practice at 
times when W1A W cannot 
be heard or when a receiver 
is not available. Since it 
sends letters randomly, 
there is no danger of the 
memorizing of practice ma-
terial which often limits the 
usefulness of tapes and 
records. Needless to say, its 
utility is not restricted to 
beginners. A little time 
spent copying high-speed, 
random code groups should 
have you copying W1 N J M's 
transmissions with ease.' 
Switch to the Keyer mode, 
and you can send at that 
speed, too. 
Although available key-

board designs differ in de-
tail of execution—some 
employ scanned keyboards 
while others use diode ma-
trices, some have character 
buffers and some have 
message memories—they 
all operate in the same fun-
damental way. A single 
switch closure is used to 
produce a logic signal. A 
separate switch is provided 
for each desired character 
(letter, number, punctua-
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tion, or special symbol such 
as AA, AS, AR, BT, etc.), and 
the switches are arranged in 
a standard typewriter for-
mat. The operator strikes a 
series of keys to generate a 
sequence of characters. 
The resulting logic signal is 
used to key a transmitter, 
FSK converter, sidetone os-
cillator, or other device. 
This keyboard uses a diode 
matrix to encode switch 
closures into logic signals, 
and in the Instruct mode it 
uses hard-wired CMOS digi-
tal logic elements to simu-
late switch closures in a ran-
dom manner. Thus, the log-
ic replaces the action of the 
keyboard. In fact, as will be 
pointed out below, it is 
quite simple to build the In-
structor without the Key-
board, thereby yielding a 
simple code-practice ma-
chine. 

Circuit Features 

The Instructor-Keyboard 
has been designed without 
unnecessary frills. It is ca-
pable of sending all letters, 
digits from 0 to 9, common 
punctuation, and special 
symbols AR, SK, BT, AA, 
and AS. It has two-key roll-
over, which means that a 
second key can be de-
pressed while the first is 
held down and, provided 
the first is released, two suc-
cessive characters will be 
sent with perfect inter-char-
acter spacing. Holding a 
single key down will cause 
that character to be sent 
repetitively, again with per-
fect spacing. 

The keyboard is com-
pletely debounced so that 
only a single character is 
sent when a key is struck 
even though the switches 
themselves may bounce 
open and closed for several 
milliseconds after being 
struck. Furthermore, the In-
structor-Keyboard is con-
structed from readily-avail-
able and inexpensive com-
ponents. A perusal of the 
back pages of 73 indicates 
that the CMOS logic ele-
ments should cost less than 

Photo B. Perfboard and wire-wrap sockets are used for the two electronic boards. The diode 
matrix and keyer are on the lower board. The Instructor electronics are on the smaller board 
on the left, partially obscuring the diode matrix. 

$15 to $20. Keyboards are 
available from a number of 
surplus dealers at reason-
able cost. 
The digital logic for both 

Keyboard and Instructor is 
all CMOS, selected for its 
tolerance to power-supply 
variations and its high im-
munity to electronic noise. 
I have not observed any rf 
interference with the opera-
tion of the Keyboard even 
in the presence of my 1-kW 
linear amplifier. 
There are three main sub-

sections in the Instructor-
Keyboard. The first is a 
diode matrix for encoding a 
switch closure into a 
unique digital signal repre-
sentative of the desired 
character. This is fed to the 
second subsection, the 
digital keyer logic, that con-
verts it into appropriate 
dots and dashes. The third 
subsection is the Instructor 
itself. It automatically gen-
erates digital signals iden-
tical to those created by 
switch closures so that let-
ters are sent without strik-
ing keys. They are also sent 
without the need for a 
diode matrix so that an In-

structor can be built with-
out the keyboard-matrix 
combination. By the same 
token, the unit can be con-
structed without the In-
structor electronics and 
used as a conventional key-
board. 
In the Instruct mode, 

three spacing options are 
provided. The Instructor-
Keyboard can be set to is-
sue a continuous stream of 
random letters with the 
proper three-element inter-
character spacing. Alter-
natively, random five-letter 
code groups can be sent 
with either a long or short 
pause between groups. Let-
ter spacing within groups is 
always precisely correct for 
the speed being sent. 
As described below, the 

Instructor sends only let-
ters. It was felt that sending 
letters only provided a cost-
effective realization of an 
automatic Morse code gen-
erator easily adaptable to 
many existing keyboards. 
The unit can be altered to 
allow automatic generation 
of numbers and punctua-
tion in the Instruct mode at 
the expense of an increased 

parts count. 

The Diode Matrix 

All characters are encod-
ed into an eight-bit digital 
word by the diode matrix. 
The coding scheme is the 
same as that used by 
Bryant W4UX and Horowitz 
Wi HFA. A diode is used for 
each dash, no diode for a 
dot, and a final diode to sig-
nify the end of the charac-
ter. Diodes are used for 
dashes because there are 
fewer dashes than dots in 
Morse code, thus reducing 
the number of diodes need-
ed. The first few letters and 
numbers are wired as 
shown in Fig. 1. The remain-
ing pattern of diodes should 
be obvious if it is kept in 
mind that a diode is wired 
in place for a dash and also 
to terminate the character. 
The bits in the code word 

are labeled B1 through B8. 
Note that with no keys de-
pressed, all bit lines are 
held high (+ 12 volts) by a 
single 10k pull-up resistor on 
each bit line. Depressing a 
key (closing a switch) caus-
es only those bit lines con-
nected to the switch by di-
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Fig. 1. Wiring diagram for diode matrix. All diodes are 
general-purpose switching diodes such as 1N914s. If con-
structed as an Instructor only, diodes are not needed, but 
the 10k pull-up resistors should be connected to all bit 
lines. 

odes to be forced to ground 
(0 volts). Thus, the pattern 
of bits appearing on B1 
through B8 for the letter A 
will be 10011111 where we 
have used a 1 to denote a 
high voltage level and a 
0 to denote a low, or zero, 
level. Depressing the B 
key will create the pattern 
01110111, and a question 
mark will be 11001101. 
These are the unique digital 
codes that the keyer por-
tion of the unit translates in-
to appropriate dots and 
dashes. Incidentally, these 
are the codes that the In-
structor portion of the unit 
also must simulate. 

The Keyer 

The heart of the keyer 
consists of an 8-bit parallel-
to-serial (P/S) shift register, 
IC9, dot-dash generator flip-
flops IC7a and IC7b, and an 
end-of-character recogniz-
er, IC6. Additional logic is 
used to debounce the key-
board and to insert a proper 
space between characters. 
This space is exactly three 
code elements long (a dot is 
two elements long) as re-
quired in Morse code. A 
dash is four elements long 
(three on and one off). Inter-
word spacing is seven ele-
ments in length. 

Detailed operation of the 
keyer logic can be deduced 
from one of the excellent 
manufacturer's data books 
on CMOS logic. The follow-
ing is a brief explanation of 
the general sequence of 
events that occurs after a 
key is closed. 
The bit pattern, or code 

produced by the diode 
matrix, is inverted by IC5 
and part of IC1 so that the 
letter A becomes, for exam-
ple, 01100000. The shift 
register accepts this code 
on its 8 input lines and im-
mediately transfers it to its 
output lines if the P/S line is 
high and if the A Enable 
(AE) line is high. When AE is 
low, the input lines are dis-
abled and information pres-
ent on them is ignored. This 
feature is used to debounce 
the keyboard. Now, when 
the P/S line is low, input 
data is ignored similarly, 
but the register is converted 
to its serial mode. Data 
stored in the register then 
can be clocked out by puls-
es applied to the CLK input. 
Each positive transition 

of the clock signal transfers 
the bit pattern one step 
through the register. Bits at 
the top (IC9-1) "fall out," 
while the empty spaces at 
the bottom of the register 

are filled with whatever 
signal is present on the 
serial-input (SI) line. Since 
this pin is grounded, as the 
bits are shifted through the 
register they are replaced 
by zeros at the bottom. The 
bit present on IC9-1 turns 
the dash flip-flop on and off 
depending on whether it is 
high or low, respectively. 
Meanwhile, IC6 constantly 
monitors the status of the 
output lines of the register 
in order to detect an end-of-
character condition. When 
an end-of-character occurs, 
the lines monitored by IC6 
are all low, its output goes 
high, thus terminating key-
board output through IC1 
and IC3b. At this time, IC9-1 
will be high since a diode 
has been inserted at the end 
of each character. One 
more clock cycle makes 
this low and IC3a turns the 
shift register back into its 
parallel mode allowing it to 
accept a new code word, 
the next character. This ex-
tra clock cycle ensures that 
there will be a three-ele-
ment space between suc-
cessive characters. 

Note that in its idle state 
the keyer logic has the code 
word 00000000 on the out-
put lines of IC9. The inputs 
to IC6 are low; its output is 
therefore high. Upon strik-
ing a key, at least one of the 
bits at the output of IC9 
goes high so that the output 
of IC6 goes immediately 
low. This triggers the one-
shot, IC4, and it responds 
with a 2-ms pulse which is 
applied to the AE input of 
IC9. It has the effect of 
disabling the input lines of 
the register for sufficient 
time to allow all contact 
bounce to subside. 

The keyer clock is a sim-
ple oscillator made of two 
CMOS inverters. With the 
parts values shown, the 
speed is adjustable from 
about 5 to 50 wpm. Varia-
tion of speed in either direc-
tion can be achieved by 
changing the value of the 
10k resistor or the 1-uF 
capacitor. The sidetone 

oscillator also is con-
structed with two inverters, 
and gives an approximate 
700-Hz tone. The output of 
the sidetone oscillator is 
gated on and off by the 
keyer through IC3c and is 
then applied to Q1. Q2 
drives a small relay to key a 
transmitter. Si closes the 
relay for tune-up purposes. 
If desired, a solid-state key-
ing circuit can be substi-
tuted for the relay; a reed 
relay, however, is fast 
enough to follow 60-wpm 
keying and allows the key-
board to be used with vir-
tually any transmitter. To 
prevent relay sticking with 
those transmitter keying cir-
cuits that draw more than a 
few milliamps, it often is a 
good idea to place a 20- to 
50-Ohm resistor in series 
with the output line. 

The Instructor 

A careful examination of 
the digital code words pro-
duced by the diode matrix 
for the 26 letters of the al-
phabet indicates that they 
use only bits B1 through B5. 
These five bits allow 32 
combinations of zeros and 
ones. Now, a five-bit binary 
counter will count sequen-
tially from 0 to 31 and in the 
course of doing so will pre-
sent at its output every one 
of the 32 possible bit com-
binations. If we devise cir-
cuitry to select only the 26 
output states correspond-
ing to the letter codes, and 
then apply the output of 
the counter to the B1 
through B5 input lines of 
the keyer, the counter will 
effectively act as a substi-
tute for the keyboard and 
diode matrix. If the counter 
is clocked slowly, the keyer 
will generate a sequence of 
letters corresponding to the 
bit codes at the output of 
the counter and will repeat 
this sequence ad infinitum. 

In order to generate let-
ters in a random sequence 
with no repetitions, binary 
counter IC9 is clocked at a 
frequency that is high com-
pared to keying speeds. 
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NOR gates IC6a and IC6b 
are wired as inverters to 
form a CMOS oscillator 
running at about 700 Hz (60 
wpm corresponds to about 
25 Hz). Thus, a new bit code 
appears at the output of the 
counter every 1/700 of a 
second. 
The keyer logic responds 

to whatever code is pre-
sented to it, generates the 
appropriate letter, and re-
turns to its ready state. Be-
cause the generation of the 
letter is slow compared 
with the speed of the count-
er, the counter has counted 
from 0 to 31 many times 
during the time it takes for a 
letter to emanate from the 
keyer. The code present at 
the input of the keyer upon 
completion of the letter 
will therefore be a function 
of the letter length, the fre-
quency of the counter oscil-

lator, and the frequency of 
the keyer oscillator. Since 
these are unrelated quan-
tities, the bit code present 
at the counter output when 
the keyer is ready to gener-
ate a new letter will be in-
dependent of the bit code 
of the previously generated 
letter. Thus, random letters 
are generated. 
Only 26 of the 32 possi-

ble counter states represent 
valid letters. Rather than 
detect these 26 states, we 
detect only the 6 states that 
are invalid and disable the 
Instructor output if one of 
these should occur. In fact, 
we need detect only 5 il-
legal states since the state 
11111 corresponds to the 
condition of the keyer with 
no keys depressed and no 
output will ensue. Logic 
gates IC2, IC3, IC4, and 
IC1a and IC1b comprise the 

unwanted-state detector. 
The output of IC2d goes 
high whenever one of the 
forbidden states occurs. 
This high is passed through 
IC6a and IC6b and holds 
the register, composed of 
D-type flip-flops IC10A, 
IC11, and IC12, in a set 
mode. That is, the output 
lines of the register are held 
high (11111), which is equiv-
alent to having no keys 
depressed. No letter is gen-
erated. For all other combi-
nations of B1 through BS, a 
letter is sent. There is no ap-
parent pause in the output 
of the Instructor since new 
combinations of bits are 
created every 1/700 second. 
Switch Si in Fig. 3 allows 

the Instructor to be turned 
off by holding the register 
in a continuously high, or 
set, mode. The keyer may 
then be activated by the 

keyboard and diode matrix. 
When Si is grounded, the 
Instructor sends random 
letters in a continuous se-
quence. In its middle posi-
tion, 51 is connected to the 
output of one-shot IC7. IC8 
is wired as a four-bit count-
er that is clocked by the P/S 
line of the keyer. Since the 
P/S line goes from low to 
high after the generation of 
each letter, IC8 is clocked 
one count. When four let-
ters are counted, the one-
shot is triggered and its out-
put goes high for a period of 
time determined by R1, R2, 
and C1. This high disables 
the D flip-flop register by 
setting it. The fifth letter is 
completed, but a new one is 
not generated until IC7 
goes low. This period of si-
lence can be made long, 
short, or nonexistent de-
pending upon the position 
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Fig. 3. The electronics of the Instructor. Not all connections are shown to avoid confusion in the diagram. All points la-
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Fig. 4. The power supply is not critical, and any voltage 
from 5 to 12 will work. 

of S2. 

Construction 

Parts placement and 
inter-component wiring are 
not at all critical. I prefer to 
use wire-wrap techniques 
for digital logic circuits be-
cause it is fast and reliable. 
All the wiring can be com-
pleted in an evening or two. 
Care should be exercised in 
construction of the diode 
matrix, if it is included. 
With so many diodes, it is 

easy to make an error. How-
ever, troubleshooting, if re-
quired, can be accom-
plished with simple equip-
ment. A voltmeter will in-
dicate high or low states or 
an LED driven by a transis-
tor will serve the same pur-
pose. One of these simple 
tools will allow diagnosis of 
almost any possible prob-
lem. 
The power supply is not 

critical. I chose to use a 
12-volt regulator (Fig. 4), but 

anything from 5 to 12 volts 
will work and regulation is 
not necessary. It is a good 
idea, though, to filter the 
power supply adequately. 
Oscillators like the keyer 
clock have a tendency to 
synchronize with power 
supply ripple. If this occurs, 
speeds will appear to jump 
from one to another as the 
speed control is rotated, 
rather than to vary smooth-
ly. 

Variations 

The Instructor portion of 
the circuitry can be used as 
is with many existing key-
boards, and can be adapted 
simply for use with others. 
If the coding scheme in 
your keyboard uses diodes 
for dashes and character 
termination and operates 
from 5 to 12 volts, just con-

nect the Instructor directly 
to it. If you can identify a 
portion of your keyboard 
logic that produces a low-
to-high transition after each 
letter, connect it to IC8-1. If 
you cannot find such a 
point, leave out IC7, IC8, 
and IC10b. Then switch Si 
to ground for continuous 
letter generation or to 12 
volts for resumption of nor-
mal keyboard operation. 
With keyboards that use 

other coding schemes, the 
illegal-logic-state detector 
must be modified. This 
should not prove to be dif-
ficult once it is understood 
exactly how the detector 
works. If, for example, your 
existing keyboard uses di-
odes for dots instead of 
dashes, simply reverse all 
Q1 to Q5 and Q1 to Q5 
leads.  Other  coding 
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schemes will require similar 
simple changes. 

As mentioned above, the 
Instructor-Keyboard also 
can be constructed without 
the keyboard or diode ma-
trix and used as an Instruc-
tor alone. Simply construct 
keyer and instructor elec-
tronics as shown in the fig-
ures and attach 10k pull-up 
resistors to lines B1 to B8 of 
Fig. 2. 

Numbers and punctua-
tion can be added to the In-
structor's vocabulary, if de-
sired. However, this will re-
quire the addition of exten-
sive detection circuitry to 
eliminate unwanted codes. 
In order to accommodate 
these additional characters, 
a total of 8 bits in a code 
word is needed. There are 
256 combinations of zeros 
and ones in an 8-bit word, 
but the Instructor uses only 
a small number of them. 
Thirty-six are needed for let-
ters and numbers. Adding a 
comma, question mark, and 

period gives 39; special 
symbols will add a few 
more. In this case, we 
would have to detect 217 il-
legal words (ignoring spe-
cial symbols which are not 
really needed for practice). 
It would undoubtedly be 
easier to detect the 39 legal 
ones, allow them to be 
passed through the register 
to the keyer, and reject all 
the rest. To do this, one sim-
ply would invert the output 
of the detector logic at 
IC6b. IC9 would have to be 
wired as a full 8-bit counter 
and two more D flip-flops 
would have to be added to 
the register.• 
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Sixteen Channels of Digital Delight 
—do-it-yourself data acquisition 
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Photo A. A good, low-cost 8-bit A/D made by Date!. Its output coding is in binary, it runs off 
5 volts, and it has a conversion time of only 500 las. Its current selling price is about $8.00. 
(Photo courtesy of Date!) 

ANALOG 
INPUTS 
10-71 

ANALOG 
INPUTS 
( P3-15) 

ANALOG 
MULTIPLEXER 

INO 

INS 

INS 
IN4 
INS 

IRA 
IN? 

ANALOG 
OUT 

• 
INO 
'NI 

INS 
INS 
IN4 
INS 

INS 
IN? 

ANALOG 
MULTIPLEXER 

ANALOG 
OUT 

INITIATE 
CONVERSION 

ANALOG  A/0 
IN  CONVERTER 

DATA VALID 

TO PROCESSOR OR 
AN "ENABLED" 
VOLTAGE CONDITION 

CIA 

01 

02 

03 

04 

BINARY 
COUNTER 

TO PROCESSOR OR 
 e"STROBrOF AN 
B-BIT LATCH 

IDIGITAL OUTPUT 

Fig. 1. A block diagram of a complete 16-channel DAS that you can build with almost any 
A/D converter on the market today. 
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1498 Holland Street 
Melbourne FL 32935 

n my last article on A/D 
conversion (November, 

1980), I covered some 
theory to help you under-
stand the principles. Now 
we'll put that knowledge to 
work and build a complete 
16-channel Data Acquisi-
tion System (DAS—a 
16-channel A/D converter). 

Background 

A portion of my last arti-
cle dealt with the process of 
choosing the right A/D for a 
specific function. The gist 
of that section was that 
there are literally hundreds 
of A/D converters on the 
market today, and choosing 
the right one for your needs 
could be quite a difficult 
process if you don't know 
what to look for. The 
average hobbyist just does 
not need extreme accuracy 
or extremely fast conver-
sion times. He is looking for 
an A/D which: (1) runs on 
common supply voltages, 
(2) covers the needed ana-
log input range, and (3) has 
a digital output which is 
compatible with his inter-
face circuitry. 
There are quite a few 

low-cost A/D converters on 
the market which should 
satisfy most any hobbyist 
(see Photos A and B). But 



the purpose of this article is 
to show you how you can 
use that A/D to build a com-
plete 16-channel DAS. 

What is a DAS? 

We know from my pre-
vious article that an A/D 
takes a single analog volt-
age and converts it to digi-
tal form. There are a lot of 
different conversion pro-
cesses possible and a few 
different digital-coding 
techniques utilized in var-
ious A/D converters, but the 
end result is always the 
same—some kind of digital 
word representing the ana-
log voltage level present at 
the A/D's input. This is just 
fine, but what if there were 
several different analog 
voltages which we wanted 
to digitize? Of course, if we 
had 16 different analog 
voltage levels to measure, 
we could go out and buy 16 
A/D converters and wire 
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PIN NUMBERS 

.11, 

Photo B. Another Datel device which is a bit more expensive ($34.00). It is a 12-bit binary 
or 31/2 -digit BCD coded A/D converter, and it runs off ± 5 volts and has a 20-ms conver-
sion time. (Photo courtesy of Date!) 
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Fig. 2. The complete schematic for the 16-channel DAS utilizing the Teledyne 8700 series of A/D converters. 

73 Magazine • December, 1980  133 A 



Photo C. This is what the big boys use for a 16-channel Data Acquisition System. The 
MP6812 can be had for a mere $200.00. (Photo courtesy of Analogic) 

them up in a maze of confu-
sion. But if you're anything 
like me, you don't have the 
time or the money to throw 
away on such a huge proj-
ect. You could, however 
(with a minimum of time, 
effort, and money), build 
the complete 16-channel 

3 ="m \s \s6Ar  iii& TELEDYNE SEMICONDUCTOR 

1=11  00 T ST BOARD:0214-3 
0  

DAS described in this arti-
cle. 
Fig. 1 is a block diagram 

of one possible candidate 
for a complete DAS. Basic-
ally, all we need to add to 
our A/D is a counter, two 
8-channel multiplexers, and 
possibly some chip-select 

CB 

circuitry for the analog 
multiplexers. With the addi-
tion of this minimal amount 
of circuitry, we now can 
look at 16 different analog 
voltages without the maze 
of confusion mentioned 
above. 
The operation of the DAS 

e. 

Fig. 3. The PC board foil pattern for the schematic of Fig. 2. The pattern is shown from the 
foil side. 

is really very simple. Let's 
assume an initial starting 
point for the DAS with the 
counter set to binary zero. 
In this state, the address in-
puts to each analog multi-
plexer will also be at binary 
zero and the chip-select 
line will choose only one of 
the multiplexers to be ac-
tive. Thus, the analog volt-
age at switch address zero 
will be connected to the 
A/D and the conversion pro-
cess will begin. When the 
A/D has converted the ana-
log voltage to digital form, 
it outputs a pulse from 
"Data Valid" to clock the 
counter and to let the out-
put circuitry know that the 
digital data at the output of 
the A/D is ready for use. 

When the counter is 
clocked, it is incremented 
to binary 0001, and the ana-
log voltage at switch one is 
now connected to the A/D 
for conversion. Again, the 
A/D performs the conver-
sion process and outputs a 
pulse when it is finished, 
and, in this manner, all 16 
analog voltages are con-
verted to digital form in a 
multiplexed fashion until 
you tell it to stop. Another 
variation to this approach 
would be to get rid of the 
counter and to address the 
analog multiplexers direct-
ly with a microcomputer 
or thumbwheel switches. 
Therefore, any one analog 
channel could be accessed 
directly at any time and for 
any length of time you wish, 
without having to cycle 
through all 16 channels. 

Building the DAS 

Fig. 2 is a complete 
schematic of a 16-channel 
DAS utilizing the Teledyne 
8700 series of A/D con-
verters.1 The 8700, 8701, 
and 8702 are 8-, 10-, and 
12-bit monolithic CMOS 
analog-to-digital convert-
ers, respectively, in a 24-pin 
DIP. Output coding is in 
binary, and its conversion 
time is fast enough for 
our purposes (1.8 ms for 8 
bits). Its operation is exactly 
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as was explained for the 
block diagram in Fig. 1, so 
no  other  explanation 
should be necessary. 

Figs. 3, 4, and 5 (which 
were graciously supplied by 
Michael Paiva, A/D Product 
Manager at Teledyne Semi-
conductor) show the foil 
pattern, pinout, and com-
ponent layout for a single-
sided PC board of the com-
plete 1 6-channel DAS 
shown in Fig. 2. 

For those of you who do 
not wish to make your own 
PC board, it is available 
directly from Teledyne or 
any of their distributors for 
$5.00. Just ask for the 8700 
Test Board. Of course, a PC 
board makes things nice 
and neat, but you can build 
your own through wire-
wrapping or direct wiring. 

In the Parts List for the 
DAS, some components are 
marked with an asterisk. 
These are somewhat criti-
cal. The stability of the sys-
tem is directly affected by 
the stability of these com-
ponents. For standard hob-
by use, however, some sub-
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Photo D. Our finished product is propped up against my computer system. 

stitutions could be made. 
For example, if an 8-bit A/D 
is used at room tempera-
ture, then 5% carbon resis-
tors could be used in place 
of the 1% resistors because 
the resolution of an 8-bit 
A/D is only 0.4%. With a 
12-bit A/D, however, these 
components will be very 
critical if full 12-bit ac-

IC3 

C3 
.I F 

R2 
100K 

C4 
.1,g4F 

curacy is needed. 
Following are a few sug-

gestions that you may want. 
to consider before building 
your DAS: 
First, as in any project 

handling both digital and 
analog signals, keep analog 
signals as far away from 
digital signals as possible. 
To avoid ground loops, iso-

1 

Lt -  mot 4 1 2 
x  - 

o  -0  co 

41 
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68PF   -A-- .4270 pF 
r I 

—L C5 
RIO 

IOOS1 T •1 
R4 

243Kn 

ICI 
4051 

IC2 
4051 

R9 
20K 

late the analog ground from 
the digital ground by using 
the system ground as the 
only common point be-
tween the two. Use ade-
quate bypassing of supply 
voltages and, finally, make 
sure your reference volt-
age, V re f, is as stable as you 
can make it. For example, 
an 8-bit A/D should require 
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Fig. 4. Component layout and edge connector pin assignments. Look carefully for all jumpers. 
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lermanto 
Amateur 
Supply. 
Inc. p•-• 25 

/"" MEMPHIS, TENNESSEE 

NO MONKEY BUSINESS! 
(A) 
(6) 
(C) 
(D) 

Complete Service Facilities 
Good Deals on most Brands 
Shipping within 24 Hours 
All inquiries handled by Active Hams with 
over 20 years experience in ham radio 

CALL TOLL FREE 
1-800-238-6168 

IN TENNESSEE, CALL 901-452-4276 
MONDAY - SATURDAY 8:30-5:30 

FOR YOUR SPECIAL. 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 

Parts List 

Part Number  Description 
Id, IC2  4051  CMOS-8-channel analog 

switch 
IC3  8700 type  CMOS—Teledyne A/D converter 
IC4  4024  CMOS-7-bit binary counter 
IC5  4011  CMOS—quad 2-input NAND 

gate 

Cl  68 pF ± 10%  Low leakage mica, ceramic, etc. 
C2  270 pF ± 20%  Ceramic, mica, etc. 
C3, C4, C5 0.1 uF ± 20%  Ceramic, mylar, electrolytic, tan-

talum, etc. 

Al  •953k ± 1%  Carbon, carbon film, metal film, 
etc. 

R2  '100k ± 10%  Trimmer resistor 
R3  •1 megohm ± 1% Carbon, carbon film, metal film, 

etc. 
R4  100Q ± 10%  Carbon resistor 
R5  20k ± 10%  Trimmer resistor 
R6  100k ± 5%  Carbon resistor 
R7  1k ± 5%  Carbon resistor 
R8  100k ± 10%  Carbon resistor 
R9  •20k ± 10%  Trimmer resistor 
R10  •243k ± 1%  Carbon, carbon film, metal film, 

etc. 

•See text. 

0.04% voltage regulation 
(one-tenth of its resolution) 
Photo D shows my com-
pleted DAS in front of my 
computer system.• 

Reference 

1. Teledyne Semiconductor, 
AN-9, "Applications of the 8700 
Series of CMOS AID Convert-
ers." 

close encounter 

3 CR REPEATER LMARA 

MICRO 
CONTROL 
SPECIALTIES 

Dateline Dayton Hamvention . . . 
To demonstrate the selectivity of our Mark 3CR repeater we keyed a 
transmitter 15 KHz off frequency and set it directly against the receiver 
input. Our Mark 3CR didn't even notice the close encounter. 

VOLUME  SOUE 

MEI  MC  COMMIAMO 

•  4 . 

Sure the Mark 3CR can withstand severe interference.. 
it uses both crystal filtering and double conversion. 
And that's just the beginning. Its performance contin-
ues with a transmitter that meets commercial specs 
plus a microprocessor controller that gives you 39 
functions and 13 Morse messages. For peak perform-
ance have your own close encounter with a Mark 3CR / 
Repeater or Mark 3C Controller. 

STATUS MDICATORS 

HUH 
MIN 

call or write for specifications  - 

MICRO CONTROL SPECIALTIES 
23 Elm Park, Groveland, Ma. 01834 

(617) 372-3442 

A 136  73 Magazine • December, 1980 



ITEM NO CMOS  SAFE 

"1 IC INSERTION/EXTRACTION KIT 
KIT INCLUDES 

• MOS-1416 14-16 CMOS SAFE INSERTER • EX-1  14-16 EXTRACTOR 
• MOS-2428 24-28 CMOS SAFE INSERTER 

• EX-2  24-40 CMOS SAFE EXTRACTOR 
• MOS-40  36-40 CMOS SAFE INSERTER 

OK MACHINE & TOOL CORPORATION 
3455 CONNER ST , BRONX, N Y 10475 U S A 

PHONE 12 ,1) 994 6600 4E1E4 NO 12509i 

I WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT $29.95 

INDIVIDUAL COMPONENTS 

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95 

MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95 

MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95 

EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49 

EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95 

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST, BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 
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Ed Ingber WA6AXX 

10816 Northridge Square 

Cupertino CA 95014 

A Computer-Controlled 
Talking Repeater 

part III: interfacing to the microcomputer 

The first two parts of this 
article provided an 

overview of the project and 
microcomputer hardware 
and software nucleus de-
tails. This final part de-
scribes interfacing of var-

A 

ious peripheral circuits to 
the microcomputer. 

Speech Synthesizer 

The most distinctive 
characteristic of the repeat-
er is its voice, provided by 

1111111111111 H  1111111 I  1111111 1111111 

"An; IN 11 5.A  1 2 AG  3 

Telesensory Systems' S2B 
and S2C Mini Speech Syn-
thesis PC boards. Each 
board has a vocabulary of 
64 words. The S2C contains 
the ASCII character set and 
the S2B provides 64 addi-

1111111 1111111 

4 

Photo A. Telesensory Systems speech synthesizer board. 
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tional words such as ten, 
eleven, twenty, thirty, hun-
dred, clear, Hertz, and 
other useful radio-type 
words. The speech syn-
thesizer is used for !Ding 
the repeater, reading back 
commands, and for reading 
out signal strength and fre-
quency error measure-
ments. The boards are 
perfect for countless other 
microcomputer-based ap-
plications including remote 
bases,  home remote-
control systems, and 
speech-response terminals. 
Each board is about 3" 

by 3" with a 20-pin connec-
tor on one end. They con-
tain a 40-pin LSI synthesizer 
chip, 24-pin ROMs contain-
ing the vocabulary, and a 
couple of resistors and ca-
pacitors. The internal clock 
frequency is controlled by 
an RC network, but if de-
sired, the board can be driv-
en by an external clock for 
more precise pitch control. 
To generate speech, a six-

bit binary code represent-
ing the desired word is ap-
plied to the board and the 
start input is pulsed. The 
busy output signal goes 
low, remaining low until the 
word is complete. The code 
for the next word can then 



be applied, the start input 
pulsed, etc. It couldn't be 
easier! 
The Telesensory speech 

synthesizers are fundamen-
tally different from syn-
thesizers that have been 
available for hobby com-
puters. Control requires on-
ly presenting the six-bit rep-
resentation of the word de-
sired. Other synthesizers re-
quire a complex construc-
tion of commands for each 
word, and it becomes a 
game to understand what 
the machine actually said. 
Such systems are really 
toys—not tools. If only a 
limited vocabulary is re-
quired, the Telesensory 
boards are the perfect solu-
tion. The voice sounds au-
thoritative, rather than 
friendly like the voice of 
the TI Speak and SpellTm, 
and is more intelligible and 
punches through any back-
ground noise. 

Synthesizer Hardware 
Interface 

The pitch of the speech 
output normally is deter-
mined by the board's RC os-
cillator circuit. By removing 
the resistor and capacitor, 
an external clock signal can 
be used to eliminate the 
possibility of frequency 
drift with time or tempera-
ture and to precisely match 
the pitch of the two boards. 
The clock signal is gen-
erated by a programmable 
counter/timer  on  the 
Pragmatic Designs CPU-1A 
microcomputer board, 
dividing the CPU's crystal-
controlled clock frequency 
to 24 kHz. 

The six-bit word-select 
code for both boards is pro-
vided by the computer's 
DACPORT output port, and 
the individual start strobes 
are provided by two bits of 
XPORT output port. To 
guarantee logic level com-
patibility, pull-up resistors 
to +5 volts are included 
for each synthesizer input 
line. 
The synthesizers' busy 

output lines require a sim-

Photo B. IC-22S with interface board plugged into old diode programming board location. 
Molex connector on back carries all the signals. 

pie interface circuit to drive 
5-volt logic. The signals are 
brought into the 8085A's in-
terrupt 5.5 and 6.5 inputs, 
used as an input port—not 
really as interrupt inputs. 
The speech output is a 

high-impedance (10k) cou-

DACPORT 5 

DACPORT 4 

DACPORT 3 

DACPORT 2 

DACPORT  I 

DACPORT 0 
SPEECH 
STROBE 

TIMER OUT 
(24 IO W 

164148 
INTERRUPT  i 

5 6KI9) 

•5v 

ple of volts peak to peak. 
Telesensory recommends a 
filter network to shape the 
audio response, but we 
found that it sounded far 
better through the repeater 
with virtually no filtering. 
The audio from the two 
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IONS) 
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DUST  I-501 

-IOU 
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boards goes to the repeat-
er's audio mixer circuits. 

Synthesizer Software 

Messages to be spoken 
are generally stored as 
strings in the microcompu-
ter's ROM. Other messages 

204 

TO 
AUDIO 
MIXERS 

Fig. 1. Speech synthesizer hardware interface to microcomputer. 
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Table 1. Speech synthesizer control subroutine. 

(SPEECH SYNTHESIZER CONTROL ROUTINE. (NI)- CHARACTER SIRING. (CHARACTER STRING TERMINATED BY OFFN. (CODES 20N TO SF)) ARE ASCII. CODES 604 TO 9FH (ARE TELESENSORY 'STANDARD. VOCAPULARY. CODES 00)) TO OCH (ARE BCD AND STAR/POUND (OAH NOT USED/. (IF 220 SPEECH IS INTERRUPTED, ROUTINE RETURNS WITH CY.1. 
1D4C •  SPDELAY EOU 7500  (INTER CHARACTER DELAY 7530 •  SPWORDELAY EOU 30000  (INTER WORD DELAY 0032 •  TSPTIM EGU 50  (SPEECH MALFUNCTION TIME11.1.3 SEC 
325C • 325C C5 I 3250 •  TALKI EOU $ 3250 F3  DI  (PROTECT CRITICAL AREA 325E 0212  IN SPORT  (TARE BOTH STROBES NIGH 3260 F60C  OR! SP1STB OR SP2STB 3262 0312  OUT SPORT 3264 CD4B31  CALL TIRCVRTEST (TALKING TO RADIO OR PHONE, 3267 CA7032  J2 TALK1D  (IF TO PHONE. DONT MUTE RD 326A DBIA  IN AUDI  IXCON RR AUDIO TO 220 MIR 326C E6FD  ANI CR101170220 326E 031A  OUT AUDI 
3270 •  TALK1D EOU $ 3270 FP  El 3271 7E  NOV ArM  (GET CHARACTER 3272 23  INS N 3273 FEFO  CPI OFOH  (CHAR FROM AUTODIAL MEN' 3275 DA7F32  JC TALK1C  0 (NS 4 DITS.1,) 3278 E6Of  ANI OFN  (IF YES, THEN MASK OFF MS BITS SO BCD 327A FEOf  CPI DEN  (LAST CHAR, (CHARACTER FF.,) 327C CA1533  JZ FINTALK  (FINISHED IF YES 
327F  TALK1C EOU $ 327F FE20  CPI 20N  (NOT FINISHED. SPACE, 3281 CA3533  J2 SPACETALA  (IF YES. JUST DELAY 3284 FEOD  CPI OOH  (BCD OR STAR/POUND, 3286 029932  JNC TALKIA 3289 C630  AD! 30N  OYES. CONVERT TO ASZII 32811 FEN/  CPI 3BN  ITS IT STAR? 3280 C29232  JNZ TALKIB 3290 3E2A  MVI Ar2AN  (IF YES. USE TELES CODE 
3292 •  TALKIE, EOU $ 3292 FE3C  CPI 3CH  (IS IT POUND, 3294 C29932  JNZ TALKIA 3297 3E23  MVI A.2314  (USE NUMBER (POUND) 
3299 •  TALKIA EOU $ 3299 EE20  XRI 20H  (REVERSE BIT 5 TO MATCH TELES CODE 3298 FR  El 329C 76  HIT  (SYNCHRONIZE TO RST75 TO GUARANTEE SETUP 3290 F3  DI 329E 0311  OUT DACPORT  (AND HOLD TIMES, OUTPUT TO SYNTH DATA 32A0 0632  MVI 8,50  (DELAY TO OBSERVE SETUP REQUIREMENTS 32A2 05  OCR D 32A3 C2A232  JNZ 111-1 
32A6 EE20  SRI 2011  (FLIP BACK BIT 5 32A8 FE60  CPI 60H  (ASCII OR STANDARD VOCABULARY, 32AA 929232  JNC TALK2 32AD 06FB  MVI BoSPIUNSTB (ASCII, BOARD 1 UNSTRODE 32AF C311432  JMP TALKI 
3292 •  TALK? EOU $ 3282 06F7  NV1 /1.13P2UNST8 (STANDARD, BOARD 2 UNSTRODE 
3294 s  TALK3 EOU $ 3284 0812  IN SPORT 3286 AO  ANA 11 3287 9312  OUT %PORT  1UNSTROBE IT 3289 FR  El 32BA 76  NIT  (AND ALLOW DELAY OF BUSY LINE 32118 FR  El 328C 76  HIT 3290 E5  PUSH N 329E 213200  1.01 HrTSPTIM 32C1 222F10  SHIA. LOFT  /STORE MALFUNCTION T1MEOUT IN 1 GENERAL PURPOSE TIMER 
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TCU'ClOPA A XERS 

•5V 

40518 

AS 

CON VEE 

Al 

ED — 

10V 

/77 

FINTALK1 EOU $ POP PSW El RET 
TALKS EOU $ 

POP N 
101 B.SPDELAY 

TALK5A EOU 0 CALL DEL2 JMP TALKI 

(DELAY WORD SPACE TIME 
SPACETALK EOU $ LXI BeSPWORDELAY JAP TALK5A 

•I2V  •5V 

5 

M311   

- 10V 

Fig. 2. AID converter hardware for reading the meters. 

(A/O COMPARATOR 

(INTER CHAR DELAY 

are generated by computa-
tions made by the com-
puter and are stored as 
strings in RAM. Prior to gen-
erating speech, the compu-
ter enables the synthesiz-
er's audio mixer to the 
transmitter and/or phone 
line. The TALK subroutine 
expects the HL register pair 
to point to the character 
string in memory, and the 
string is terminated by a 
OFFH code. If speech to the 
transmitter is interrupted 
by a receiver squelch open, 
speech aborts and the sub-
routine returns with the 
carry flag set. There are cer-
tain exceptions to this rule, 
including timeout an-
nouncements and cover 
tone generation. 
The TALK subroutine is 
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Table 2. Meter-read program extracted from the back-
ground module, TRAP interrupt module, and foreground 
module. 

0103 . 

0103 0013 
0105 E6FC 
0107 47 
011313 7E 
0109 E603 
0100 PO 
OIDC 0313 

I U S BACKGROUND METER READ 088 
(DATA ACQUISITION.  TICK COUNTER DETERMINES A CHANNEL TO PE 
(MEASURED BY A/D CONVERTER.  VALUE ENTERED INTO PROPER 
(LOCATION Of A/D TABLE.  TA KE CONTAINS LAST 16 MEASUREMENTS 

;OF 4 CHANNELS. 

DATAACO 

IN CHPORT  ;SELECT A/D CHANNEL 
ANI NOT ADMASK  (CURRENT PORT VALUE 
NOV BoA 
NOV ArM 
ANI ADMASK 
ORA 
OUT CHPORT 

(TICK COUNTER 

(LS 2 BITS 
; OR IN A/D CHANNEL PITS 
(AND SELECT 

OIDE 0600  ((VI 11,0  (SUCCESSIVE APPROXIMATION A/D CONVERSION 

01E0 0E80  MVI Cr8OH  10.CURRENT VALUE, C.MASK BIT 

01E2 . 
01E2 78 
01E3 A9 
01E4 47 
01E5 0311 
01E7 00 
01E8 00 
01E9 00 
01EA 00 
01E0 DB19 
OIED (680 

OIEF C2F501 
0112 78 
01F3 AV 
0114 47 

01E5 . 
0115 79 
01E6 OF 
0117 4F 

01(8 D2E201 

0110  :ATA3 
OIED 2A0610 
OIFE 70 
OIFF 23 
0200 220610 
0203 70 
0204 FEBA 
0206 C20900 
0209 217A10 
020C 220610 
0201 C30900 

DATA' 

04E4 . 
04E4 017A10 
04E7 C3ED04 

DATA.? 

EOU • 
ROY AA; 
XRA C 
NOV BrA 
OUT DACPORT 
HOP 
NOP 
HOP 
HOP 
IN RPORT 
ANI ADCOMPB 
JNZ DATA? 
NOV 0,1 
XRA C 
NOV lloA 

EOU 
NOV AtC 
RRC 
NOV Cr* 

JNC DATA1 

(SET NEXT PIT 

1AND SEND CURRENT VALUE TO DAC 
(ALLOW OP AMP TO SLEW 

(LOOK AT COMPARATOR 

(IF HIGH. LEAVE SET 
(IF LOW. CLEAR IT 

(NEXT MASK 

;CONTINUE FOR 8 POSITIONS 

EOU 
LHLD CURRENTVALUE  (A/D TABLE POINTER 
NOV  1PUT VALUE INTO TABLE 

INS H 
SHLD CURRENTVALUE 
NOV ArL  (WRAPAROUND, 
CPI LOW FINADTABLE 
JOU FIN75  MO. DONE 
LXI HrADTABLE  (YES. WRAP AROUND TO BEGINNING 
SHLD CURRENTVALUE 
JMP FIN75  MOW DONE 

; FYI TRAP ROUTINE, AVERAGE READINGS AND STORE *WI 

TRAPSMFT EOU 
LXI PrADTABLE 
IMP AVO/T 

(CHANNEL 0 (TICK 4) IS SMETER 
((BC)-- START OF SMETER RAM VALUES 

04E*  TRAPDMET EOU 
04EA 017010  IX' PrOIPTAPLF.11  (CHANNEL 3 (TICK 3)  IS OMETER 

04ED .  AVGIT 
04E0 D5 
04EF ED 
04E1 210000 
0412 110000 

0415  :VOIT1 
04(5 OA 
0416 51 
0417 19 
0418 03 
04F9 03 
04FA 03 

04FD 03 
04FC 79 
0410 FEBA 
04E1 001504 
0502 29 
0503 29 
0504 29 
0505 29 

EOU 
PUSH D 
PUSH H 
LXI Ho0 
LXI 0.0 

(AVERAGE PREVIOUS 16 READINGS 

(CUMULATIVE SUM 
iDE.NEXT VALUE 

EOU 
LOAX I  ;GET VALUE 
MOV ErA  IDE.VALUE 
DAD D  (NEW SUM IN HL 

INS P 
INS B 
INS B 
INS B  (NEXT VALUE 

NOV ArC 
CPI LOU FINADTAPLE (DONE. 

JC AVOIT1 
DAD H  (YES. NOW GET 8 FISII 
DAD H 
DAD H 
DAD N  IX 16 IN HL 

listed in Table 1. Optimum 
selection of the synthesiz-
er's pitch and inter-charac-
ter delay is essential to 
achieving the best intelligi-
bility. 

Meter Read 

The repeater's meter-
read capability allows users 
to request S-meter and dis-
criminator meter readings 
to check signal strength and 
frequency error. Analog 
voltages from the receiver 
are buffered and brought to 
the AID converter on the 
CPU-1A microcomputer 
board. Provisions are made 
for four analog channels, 

although only two are used 
presently. The background 
module measures each 
channel every 26.6 ms, and 
the reading is stored with 
the 15 previous readings for 
that channel in RAM. When 
the proper touchtoneTm 
key sequence is detected 
by the TRAP interrupt 
module, the 16 readings for 
the appropriate channel are 
averaged and stored, to be 
retrieved by the foreground 
sequence-detect branch 
routine which speaks the 
meter value over the air. 
When a meter-read com-
mand is entered, therefore, 
the average reading over 

0506 7C 
0507 320810 
050A 202510 
0500 220910 

0510 El 
0511 DI 
0512 C9 

ODDS 

011011 
ODD, 

ODDE 
ODDE 
08E1 

21050C 
110600 

3A0810 
47 

011E2 . 
08E2 7E 
09E3 08 
00E4 021400 
011E7 19 
08E8 C3E208 

OBED 
08E0 21650C 
OPEE 110800 
OBF1 C3DEOB 

00F4 
OBF4 23 
OBE5 E5 
08E6 2A0910 
ODF9 1186E5 
OBFC 19 
OPFD El 
OPFE DA4100 
0001 CD3B33 

00044E7 

NOV Agit 

STA READING 
LHLD LOT 

SHLD READTIME 
POP H 
POP D 
RET 

INS BYTE IS AVERAGE 
(STORE IT 
(STORE MONOLOGUE TIMER SO KNOW 
THAT MIKE HELD DUN LONG ENOUGH 

1 *St FOREGROUND SEOUENCE DECODE ROUTINE *SS 

8-METER AND DISCRIMINATOR READ ANNOUNCEMENT. 

SSITETER EOU $ 

LXI HrSMETADLE 
LXI Dr6 

SSMETERI EOU 
LDA READINO 
NOV BtA 

SSMETER2 ECU 11 
NOV Av00 
CMP 8 
JNC METALS 
DAD D 
JMP SSMETER2 

1 
ID-METER ANNOUNCEMENT. 

DDMETER EOU I 
LXI HrOMETABLE 
LXI 
JMP SSMETERI 

METALS  EOU • 
INX H 
PUSH H 
LHLD READTIME 
LEI Dr-1TMT-20) 
DAD 
POP 11 
JC FINSEO 
CALL TALKR 

JMPFINSE0 
PST 4 

(POINT TO TABLE 
OADD CONSTANT 

(GET LAST AVERAGED VALUE 

(CORRECT VALUE , 

(IF YES, SAY VALUE 
(IF NOT. TRY NEXT VALUE 

(POINT TO TABLE 
(ADD CONSTANT 
(CONTINUE 

(POINT TO FIRST CHARACTER 
(SAVE POINTER 
INNS MIKE HELD DOWN FOR 
I AT LEAST 1/2 SECOND 
I SO HAVE VALID AVERAGE , 
(RESTORE POINTER 
(ABORT IF NO 
;SAY IT 
(DONE 

1S-METER TAPLE OF VALUE AND SPEECH 

0005 •  SMETAPLE EOU • 
0005 8253301E00  DP 8211.'SO'rOFFH•0•0 
OCOP 8453311100  DP 84Ho'Sl' OFFH.090 
OCII 8853324E00  DP 881 WS2',OFEHr0 ,0 
OC17 905333(100  DP 9014.'S3',OFFHo0,0 
OCID 9853341E00  DD 98Ho'S4'.011H00.0 
0C23 A05335E100  DP 0A0Hr'S5',OFFH.000 

0[29 A85336FFOO 
0C2F 0053371100 
0C35 885338{700 
0C31. CO53391100 
0C41 C853392B6A 
0[47 0053392B74 
0C4D DB53392975 
0[53 E053392076 
0059 (853392077 
0C5F FF533921178  DP OFFI WS9'oPLUS.SIXTYrOFFH 
0065  FINSMETABLE EOU 

Dl 00814,'S6',OFFH.0,0 
DP 090*. S7'  
DP 08811,'S8'.0FEHr0,0 
DO OCONr'S9',OFFH ,Or0 
DO OCEIHr'S9',PLUSoTENvOFFH 
D8 ODOHy'S9',PLUS•TWENTY ,OFFH 
DP ODOI WS9'rPLUS.THIRTY ,OFFH 

DO 0E0Nr'S9 ..PLUS,FORTY ,OFFH 
DO 0E8Hr'S9',PLUSrFIETYrOFFH 

(DISCRIMINATOR METER TABLE OF VALUE AND SPEECH 

0065 .  ONETABLE EOU II 
0065 1E203E3548  Dl IFIroMINUS,GREATERTHAI W U'rHERTZ ,OFFHt 0 
°COD n 203541196  DP 2CH.MINUSp'51C.HERTZ ,OFFHp0 ,0 
0075 4420334896  08 441.10MINUS,'31C,HERTZoOFEHr0o0 

0071) 5820324896  DO 58H,MINUE W2K .tHERTZ ,OFEHtOr0 
O M 6220318335  DO 62HoMINUSr'1',POINT.'51,',HERTZrOFFH 

0080 6C203141196  DP 6CHrMINUSr'11C.HERTZ.OFFHt0.0 

0(95 7020387[96  DP 7014.111NUS.'8',HUNDRED.HERTZsOFFH.Or0 
0C9D 7420367C96  Dl 74HrMINUS,'Io'rHUNDRED ,HERTZrOFFHrOo0 
OCAS 7820347[96  DO 7814,MINUS.'4',HUNDRED•HERTZrOFFHp0 ,0 
OCAD 7[20327[96  DO 7CH.MINUSo'2',HUNDRED.HERTZ.OFEN.0.0 
OCB5 843C327C96  Dl 84H,LESSTHANr'2'.HUNDRED.HERTZ ,OFFH.0.0 
OCIOD 8828327C96  DO 8804,PLUS.'2'rHUNDRED ,HERTZ•011Hr0 ,0 
OCC5 8C28347C96  DP EICHrPLUSt'4',HUNDRED ,HERTZ ,OFEHrOo0 
OCCD 9028367C96  DV 9014,PLUSP'6',HUNDRED.HERTZ ,OFFHoOr0 
OCD5 94211387[96  08 9416PLUS,'O'rHUNDRED,HERTZ.01111 ,0 0 

OCOD 90293141096  DO 90HoPLUSr'IK'pHERTZrOFFHpOr0 
OCE5 A820318335  DO 0A8HoPlUSF'1',POINT,'51,',HERTZoOFFH 
OCED OG28324896  D8 ODCH,PLUSy'21CrHERTZtOFFH•Or0 
OCF5 D420334096  DO OD4HrPLUSo'31CrHERTZ ,OFEHrOr0 
OCED E128354096  D8 OEIH,PLUSs'511',HERTZrOFFH ,Or0 
0005 FF283E354B  D8 OFFH.PLUSrOREATERTHAN.'51C.HERTZ ,OFFHo0 

ODOD .  FINDEMETADLE EOU $ 

the last half second is read, 
reducing the effect of noise 
and flutter. 
The A/D converter con-

sists of a DAC-08 8-bit 
digital-to-analog converter 
with a current-to-voltage 
converter, analog multi-
plexer, and comparator. 
The DAC is driven by DAC-
PORT output port, the 
multiplexer by CHPORT 
output port, and the com-
parator is read through 
RPORT input port. A 300-µs 
total conversion time suc-
cessive approximation 
algorithm is used. 
The meter-read software 

consists of three routines in 

the background, TRAP in-
terrupt, and foreground 
modules. The listings of 
each are shown in Table 2. 

Remote Base 

An Icon) IC-22S two-
meter synthesized trans-
ceiver serves as a re-
mote base, commandable 
through the repeater. Com-
mand codes independently 
enable the remote-base 
receiver and transmitter, 
allowing monitoring only 
and talking over the two-
meter signals. The IC-225 
synthesizer is under control 
of the CPU-1A microcom-
puter, allowing users to pro-
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Table 3. IC-22S remote-base frequency control routine. 
Touchtone command is decomposed and determines pro-
gramming frequency. 

011711 
0979 
017C 
0117T 

0880 
01183 
0885 
0987 
0988 
0989 
098A 
0980 
098E 
0890 
0191 
0893 
0994 0606  SUI 6 
0896 21E803  LXI 11,1000 
0899 CAA5011  JZ ROLOADI 

OP9C 210000  LXI 11,0 
089F FAA5CM  JR ROLOAD1 
OBA2 21 0007  LXI H•2000 

OBAS  RPLOADI LOU $ 
OBA5 03  INX 
03A6 OA  LOAX 
01147 116400  LXI 0,100 

OBAA  IMLOAD2 LOU 6 
OBAA 3D  DCR A 
09AB FAB200  RBLOAD3 
OIME 19  DAD D 
OPAL C3A1100  JPIP RPL01102 

'REMOTE BASE FREQUENCY LOAD SEQUENCE DECODE ROUTINE. 
;POINTER TO START OF COMMAND STRING ON TOP OF STACK. 
'INTERPRETS STRING OF FORMAT (I'S MHZ)  (100'S 1)47) 
1110'S (HZ) (I'S KHZ)  (1.-600KHZ.2.SIMPLEX. 
13.1.6001 W XMT OFFSET) AND PROGRAMS IC-22S. 
;SAMPLE STRING FOR .34/.94 IS 69401. 

ROLOADP LOU II 

CI  POP B  O(DC/- , START OF STRING 
117100  LXI 0,FINSEG 
DS  PUSH 11  'PUT FINSEG ON TOP OF STACK 

3A0110  LOA RO M  IRS ENABLED AND ON, 
E628  ANI SIMMON OR B MW 
FE2O  CPI SMIRCH OR O WN 
CO  RNZ  ;RETURN (TO FINSEO)  IF NO 
69  NOV LoC  ISTRING START ADDRESS 
60  NOV 11.8 

221310  SHLD TEMPAIR  ;SAVE ADDRESS 
OA  LIM% II  ITYP STRING.69401OFF, 
FLOP  CPI 8  ;CHECK FOR 145-147 MH7 
DO  RNC 
FE05  CPI 5 
Re  RC 

0582 
08B2 03 
0/1113 OA 
01/04 110A00 

01187 • 
0887 30 
0850 FAIWOB 
0111011 19 
MI K C311708 

01111F . 

OBBF 03 
OBCO OA 
OBC1 B7 
011C2 C2CBOB 

MOLOAD3 LOU 
INX 
LDAX 
LXI 0.10 

5810604 LOU 
OCR A 
JR MILOAD5 
DAD 
JMP W OAD,' 

RBLOADS EOU 6 
INX 
LDAX 
ORA A 
JNZ RPLOAD5A 

gram the frequency and 
transmitter offset. 
The interface signals to 

the IC-22S include transmit 
and receive audio, push-to-

IC22 PORT 
OUTPUT PORT 

ra • 

• 

a . 

03 . 

cTh • 

• 

07 • 

;START FORMING VALUE 

IS-o0.6->1000.7- 2000 

'CONVERT BCD TO 0-2999 BINARY 
10100 (HUNDREDS) 

M O (TENS/ 

III  (ONES/ 
'SHOULD BE 0 OR 5 (HZ 

talk, receive carrier-oper-
ated switch, eight syn-
thesizer frequency control 
lines, plus DUPLEX A and 
DUPLEX B control lines. 

DO 

01 

D 2 

03 

D 4 

D 

IC 22$ 
TRANSMITTER 
ON • 

50 

IC22S 

DUP A 

IC 22$ 

DUP 

OBC5 3E20 
OPC7 02 
OBC8 C300011 

OPCB 
OBCP FEOS 
09CD CO 
OBCE SF 
09CF 19 

0000 
01100 116207 
01103 19 
0804 11FIFF 
0007 CS 
0808 0600 

OPDA 
OBDA 14 
OPDP 04 
OBDC 7C 
011110 07 
OBOE 06(508 
OPE1 05 
00E2 C200,08 

NVI A.SPACE 
STAG P 
JMP RPLOAII6 

RPLOADSA EOU $ 
CPI 5 
RNZ 
NOV EvA 
DAD D 

1 

RPIOAD6 EOU 6 
LXI 0.610 
DAD 0 
LXI 0.-15 
PUSH 
MVI P.O 

RPLOAD7 COO 6 
DAD D 
INS 
NOV AoH 
(IC 
JC RBLOAD8 
ORA L 
JAZ ROLOAD7 

OBES .  IMEOAD8 LOU 
DOES 58  NOV ErB 
OBES Cl  POP 
OBE7 DB  RC 
00E8 03  INX 
OBE9 OA  LDAX 
OPEA FE01  CPI 1 
OBEC C2F800  M e ' WOAD, 
O W 3E2D  MVI ArMINUS 
(WW1 02  STAX 
OBF2 7B  NOV ArE 
011F3 0628  GUI 40 
DOES SF  NOV ErA 
OIN4 16DF  MVI DrNOT RBDUPA 
DOES C3100C  JOF RBTALK 

OBFB 
09FP LEO? 
OPFD C2080C 
0[00 3E53 
00O2 02 
00O3 I6FF 
°COS C3100C 

RPLOAD9 LOU 6 
CFI 2 
JAZ RPLOADIO 
MVI A. '5' 
STAG B 
MVI DoNOT 0 
JMP ROTA).) 

OCOS •  RBLOADIO LOU • 
0[08 FE W  CPI 3 
OCOA CO  RN? 
OCOP 3021  MVI *.PLUS 
OCOD 02  STAX B 
OCOF I6EF  1101 DoNOT RODUPP 

OCIO  REITALK  LOU 
OCIO 00111  IN MOD2 
OCl2 F630  ORI RB MWA OR RBOUPB 
0(14 A2  ANA D  ;SET DUPLEX/S W.1FX 
0(15 D3)0  OUT AUD2 
0[17 70  NOV A.F 
OC18 2F  CMA 
OCI9 320028  STA IC22FREP 
0C1C 2111310  LHLD /IMPAIR 
OCIF C33B33  JMP TALKR 

IIS Or INSERT SPEECH SPACE 

;INVALID FREO 
;ADD ONES 

IHL.0-2999. MULTIPLE OF 5 
M ON DIVIDE 114 15 

iKEEP SUBTRACTING UNTIL DONE 

;NEGATIVE , IF YES ERROR 
(NOT MULTIPLE OF 15 K)47/ 

;ZERO, IF YES DONE ". 

;VALUE TO 00 TO /C22 IN E 

;RETURN IF NE0 (ERROR-NOT MULT OF IS) 

1GET OFFSET.  1.-600.2.SIMPLEX.3.+600 
1-600 (HZ' 

"SAY 'MINUS' 

'AND PROORMAM 600 KHZ LOWER 

1SET DUPLEX A 

;SAY  -1'. SIMPLEX 

The interface circuits sim-
ply convert the 5-volt logic 
levels 
puter 
levels 

0I2-C 

*NICROCOMPUTER 1/0 
OTHERS (C 220 SIGNALS 
4066 VDD o.13V. VSS.OND 

PULLDOWN RESISTORS IN 0:225 
CHANGED TO PULLUP RESISTORS 
(TO .90( 

07  SIMPLEX/DUPLEX SWITCH 
KEPT M SIMPLEX 

•SV 

1820 

•)3V 

of the microcom-
to the CMOS logic 
of the IC-225. The 

• 5 V 

(C225 
COS A 

PTT 
J3-2 

•5V 

14600 AH7. 
'INVALID IF NOT 
;SAY  Fill . DUPLEX 

Fig. 3. IC-22S remote-base hardware interface to microcomputer. This hardware replaces 
the diode programming board. Note: R37 common taken to +5 V. R36 taken to +5 V, and 
dp resistor restored to pull-down. 

MODE 0; IC:2 

;WRITE I WO TO IC?? 
101110 111L/ POINTER 
;SAY NEW FM-QUINCY ON Rani° 

pull-down resistors in the 
IC-22S are made pull-up re-
sistors so that the open col-
lector buffers can function 
properly. The IC-22S sim-
plex/duplex switch must be 
kept in the simplex posi-
tion. The circuit was built 
on a small board which 
plugs in directly, replacing 
the diode matrix board. 
Icom's molex®  connector 
option mounts on the back 
to carry the signals. 

The software listing is 
provided of the routine 
which programs the syn-
thesizer's frequency and 
offset. The routine is ex-
ecuted by the foreground in 
response to detection of a 
remote-base frequency-pro-
gramming command when 
the remote base is on. The 
command code consists of: 
(least significant MHz), 
(100s kHz), (10s kHz), (0 or 5 
kHz), and (1 for — 600-kHz 
offset, 2 for simplex, 3 for 
+600-kHz offset). For ex-
ample, the 146.34/.94 pair 
may be selected by keying 
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•6  •I2V 
-5V 

220 
RCVR 
AUDIO 

.5V 

Vgg 

I  CO 

405311 

vss 

UL  vEE 

10K  10K 

•50 

.1 

-5V 

-5V 

2912 
CODEC 
FILTER 

WIRD Yin I 

CLP 

CL1tg 

•51/ 

Vog  Vgg  GOOD 

I,F 

vFx0 =.1 4•- -

4714  47011 S 
330 

co , ‹ ruDr10 

405321 

SEL 

FCC 
CAPlx 

CAPIN 

Vrx 

AUTO 

2910 
CODEC 

Vrg 

ENDA 

CAPIR 

CAP2g 

-1-560PF * 
100 0 • 

Dv ,- Dg 

DR   

PSU 

F3g   

CLPc CLK,, CLKg 

TSx 

10K  •5V 

•ov 

TOUCHTONE 
MUTE 

DISABLE 

•50 

10K 
2001( 

TOUCHTONE >  
STROBE 

'FT 

•ov 

LSO4 

.160 
(20 SLOTS) 

T  A 
PE  J PI P2 P3 

7413161  IC 

11 00 01 02 03  

I I I 

'DV 

• v 

Dv — D  0 - -.1) 

3355 3355 

PE P0 PI P2 P3 

74LSI61  IC 

D 

3355 

DEL  

LS174 

3355 

3355 IS FAIRCHILD 102401 9R - OTHER 
2 MHz STATIC S.R OK 

• POLYSTYRENE 

d,C1IGITAL GROUND 
,,ANALOG GROUND 

0 

3355 

3 L 

0  0 

LS174 

: -510 

Fig. 4. Audio delay line schematic. Audio output is delayed 50 ms from the input, with squelch tails and touchtone 
chopped off. 

in touchtone command 
69401. The routine listed 
decomposes the command 
stored in the key buffer in 
RAM and programs the fre-
quency synthesizer. The 
frequency then is read back 
by the speech synthesizer. 

Sequence Detector 

The sequence detector is 
a foreground task routine. 
Its task-pending bit is set by 
the timeout of the "220 on-
ly beep timer," so the task 
routine executes after every 
220 transmission. Usually, 
the sequence detector finds 
an empty buffer and simply 
cleans up and returns to the 
foreground nucleus. If 
touchtone data keys have 
been placed in the key buf-
fer by the TRAP input rou-
tine, meaning that com-
mands have been sent, the 
sequence detector analyz-
es the command and, if 

valid, branches the pro-
gram to the appropriate 
command routine. 
A listing of a stripped-

down sequence detector 
program is shown in Table 
4. Since the # key can be 
used as a "clear" to cancel 
previous keys during a 
transmission, the routine 
scans down from the top of 
the used part of the buffer 
to either the bottom of the 
buffer or to a # key—which-
ever is found first. That 
point is the start of the com-
mand to be recognized. 
The sequence detector is 

table driven—command 
routine addresses are 
stored in tables and are re-
trieved by the sequence de-
tector to determine the 
branch location. 
The first branch is based 

on the number of keys in 
the sequence—much infor-
mation on the meaning of 

the command is provided 
by its length. For example, 
the remote-base frequency-
change command may be 
the only valid five-digit 
command. The program 
can branch immediately to 
the remote-base frequency 
change routine to evaluate 
and act upon the com-
mand. 
When the number of 

keys in the command does 
not uniquely identify the 
command, further process-
ing occurs. If single-digit 
commands are used, the 
key value can be used to 
find its routine address in 
the ONETAB address table. 
For multiple-digit com-
mands, a routine (COMP-
SEQ) compares each digit 
of the command up to the 
last digit to a valid string 
stored in the program. If the 
command sequence is val-
id, one of ten command 

routines is branched to 
based on the last digit of 
the command. 
This approach to se-

quence detection is ex-
tremely flexible, easily 
changed, and is expand-
able. Special cases also can 
be handled easily outside 
the table-driven structure. 

Audio Delay Line 

The loudness and dura-
tion of the squelch tail in 
FM receivers varies, but 
some "chunk" exists in vir-
tually all of them. Circuitry 
was built which eliminates 
the squelch tail and also 
allows total muting of 
touchtone command sig-
nals. By delaying the re-
ceived audio on the way to 
the transmitter, squelch 
tails and touchtone can be 
headed off at the pass, be-
fore they go out the trans-
mitter. The delay im-
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Table 4. Sequence detector foreground task. Stripped down 
skeleton of version used in repeater controller. 

0860 
0860 El 
086E 7E 
086F 2111400 
0872 C3413I 

ONEDEC  EOU 
POP H 

NOV ArN 
LXI H O KI N/ 
JNP JMPTAB 

N NLO—>FIRST VALID CHAR 
MET KEY VALUE 
;TABLE OF ROUTINE ADDRESSES 
OCOMPUTE ADDRESS AND BO THERE 

0800 

0800 210000 
0803 222710 
0806 3E01 
0808 325010 
0508 3A0410 

080E 47 
080F 87 
0810 CA4F08 

0813 3A3D10 
0816 OF 
0017 OF 

0818 DA2208 
0818 DB19 
08ID E640 

081F C21808 

ISEOUENCE DETECTOR FOREGROUND ROUTINE.  DECODES SEQUENCE 
PIN KEY PUFFER AND BRANCHES PROGRAM EXECUTION APPROPRIATELY. 
IS EFFECTIVELY CLEARS PREVIOUS KEYS FROM BUFFER WHEN 
;SENDING A SEQUENCE. 

FPTTSEO EOU 

LXI 8,0 
SHLD LSEODET 
MVI Arl 
STA KONG 
LDA KBPOINT 
NOV BrA 
ORA A 
JZ FINSEG 
LDA N ISEI) 
RRC 
RRC 

JC FPTTSEG1 
IN RPORT 
ANI TTSTEGO 
JNZ 8-4 

0022  FPTTSE01 EOU 0 
0822 215910  LXI NtKEYBUF 
0825 58  NOV ErB 
0826 1600  MVI Dr0 

0828 19  DAD D 
0829 36FT  MVI 11,OFFN 
0028 45  NOV ByL 

082C .  8E01 
092C 2B 
092D 7D 
092E F M 
0830 CA3908 
0833 7E 
0034 FEOC 
0936 C22C08 

0839 . 
0839 23 
083A FEFF 

083C C24008 
083F 29 

0840 . 
0840 78 
0841 95 
0842 FEOB 
0844 024F08 
0847 E5 

0840 21A408 
0840 C3413I 

ICLEAR INTERDIGIT TIMER 
1 TO INHIBIT TIMEOUT ROUTINE 
INARD CLOSE KEY BUFFER 

IIS BUFFER EMPTY/ (KEY BUFFER POINTER) 
ISAVE 

1IF YES GUI/ 
1PMONE OR RADIO COMMAND/ 

;PHONE COMMAND 
;TOUCH TONE STILL PRESENT/ 
ILOOP UNTIL END OF TONE 

1(14L)— , TOP OF FILLED BUFFER +I 
ISTUFF IN TALE/DIAL TERMINATOR 
;END OF BUFFER 

EOU 9 
DCX H  /SCAN DOWN FROM TOP TO • 
NOV ArL  I  OR BOTTOM OF BUFFER 
CPI LOG KEYBUF-1 
J2 5E02 
NOV N M 
CPI (POUND 
JNZ SE01 

9E02  LOU 
180 H 
CPI OFFH 

JNZ 5E03 

DC% N  IPOINT TO N IF YES 

:EG3  EOU 
NOV 
SUB L 
CPI II 
JMC FINSEG 
PUSH 
LXI HyKOLTAD 
JMP JMPTAB 

0114E  FINSEOP EGU 
084E El  POP /I 

084F •  FINSEG  EOU 
084F CD6131  CALL TTOPEN 
0852 AF  XRA A 

0853 323D10  STA PETSE0 
0856 37  N C 

0857 •  FINCOMPSEG EOU 
0857 El  POP H 
0858 C9  RET 

0859 .  VA/105E0P LOU 
0859 El  POP H 

005A .  VALIDSEG FIN 9 

085A 2I7C33  LXI N.V8ARK 
0850 3A3010  LDA PTTSEG 
0860 OF  RRC 
0061 OF  RRC 
0862 DA6908  JC VALIDSEOR 
0865 CD4733  CALL TALKP  ilALK ON PHONE 

JNPFINSEO 
086E4E7  RST 4 

0869 •  VALIDSEOR LOU $ 
01169 CD3B33  CALL TALKR  I  OR RADIO 

JM NINSE0 
086[1E7  ROT 4 

:DECIDE ON TYPE OF SEQUENCE BARED ON W ADER 

IONE KEY COMMAND 

N NLO—>FIRST VALID CHAR 
IRAS ONLY KEY A 9, 

plemented was 50 ms, al-
lowing the audio to be 
muted gently just prior to 
the squelch tail or touch-
tone reaching the transmit-
ter. 
Audio delays can be im-

plemented with bucket-bri-
gade devices—particularly 
short delays—but the ap-
proach used here for the 
relatively long delay was an 
Intel Codec chip plus digi-
tal shift registers. The 
Codec is a complete two-
way data acquisition sys-
tem, primarily intended for 
use in telephone equip-
ment. It converts an incom-
A 

.A.NUMBER OF KEYS 
;CHECK FOR OVERFLOW 

;JUMP TO BRANCH TABLE ENTRY LOCATION 
1  BASED ON NUMBER OF KEYS 
l(F.016 RP)  FIRST VALID CHAR. P6KSPOINI 

lOPEN TOUCHTONE KEY BUFFER. ETC. 

ICLEAR PENDING PIT 
IRESYNC FOREGROUND TO lolsOND 

OACKNOWLEDOE VALID SEQUENCE 
I  WITH SPEECH (SAY 'MARK.) 
;PHONE OR RADIO COMMAND/ 

Of CHARS 

ing audio signal to a digital 
bit stream, and an incoming 
bit stream to an audio out-
put signal, for a two-way 
pulse code modulation sys-
tem. As used here, however, 
the digital bit stream is 
simply delayed through the 
shift registers and returned 
to the Codec. The audio 
output is therefore a 
delayed version of the 
audio input. Any delay 
length can be accom-
plished by selection of the 
size of the shift register, but 
five 1024-by-1 shift registers 
used here provide the de-
sired 50-ms delay. 

1EIONT KEY COMMAND 

0875 .  EIGHTDEC EOU 
0875 El  POP H 
0876 111009  LXI DrLSE01 
0079 CD9B09  CALL COMPSE0 
007C IIIAO9  LXI DrLSE02 
087F CD0908  CALL COMPSEG 
0882 112409  LXI N LSE03 
0805 CD81000  CALL CORPSE° 
0888 C34FOB  JMP FINSEO 

0888  COMPSE0 EOU • 
0888 ES  PUSH H 

088C .  COMPSE01 EOU 
008C IA  LDAX D 
088D BE  CMP M 
088E C25708  JNZ FINCOMPSEG 
0891 23  INX 
0892 13  INX D 
0893 IA  LDAX D 
0894 07  ORA A 
0895 F28C08  JP COMPSE N 
0898 ED  XCHO 
0899 IA  LDAX D 
089A 23  INX H 
01199 SE  NOV ErM 
089C 23  IDE H 
0890 56  NOV D.M 
089E EB  XCHG 
089F DI  POP D 
08A0 DI  POP D 
08A1 C34131  JMP JMPTAB 

IINL/—>FIRST VALID CHAR 

ITEST FOR FIRST POSSIBLE SEQUENCE 
/DONT RETURN IF VALID 
/TRY SECOND. ETC 

M UST BE INVALID 

ISAVE STRING LOCATION 

;GET EXPECTED VALUE 
;COMPARE TO VALUE IN PUFFER 
;RETURN IF DIFFERENT 
10THERWISE NEXT 

;LAST CHAR IN SEQUENCE/ 

OYES. NOW GET BRANCH TABLE ADDRESS 
100.LAST DIGIT OF SEP 

MET ADDRESS FROM TABLE 
IINTO HL 

;RESTORE STACK POINTER 
;COMPUTE ROUTINE ADDRESS AND JUMP THERE 

ilikANCH TABLE BASED ON NUMBER OF KEYS IN BUFFER 
OBA4 .  KBLTAIL  EOU S  ;AT ROUTINE.  (POP R11.;—.FIRST CHAR 
0 864 4E08  DO FINSEOP  10 KEYS,  INVALID ENTRY 
08A6 6008  DO ONEDEC  11 KEY, DECIDE 
08A8 4E08  OW FINSEGP 
08AA 4E08  DW FINSEOP 
°BAC 4E08  DW FINSEOP 
08AE 3108  DO RBLOADP 
0880 4E08  OW FINSEOP 

0882 4E08  DO FINSEOP 
0884 7508  Did EIGHTDEC 

0886 4E08  DO FINSEOP 
0888 4E08  DO FINSEOP 

00 86 
UOBBA 0000 
UO NIC 0000 
U0OBE 0000 
UOSCO 0000 
UOSC2 0000 
U00C4 0000 
U08C6 0000 
UOSCS 0000 
UOSCA 0000 
U0OCC 0000 
OBCE 4E0E1 
G0800 0000 
U0802 0000 

12 KEYS,  INVALID 
13 KEYS. INVALID 
14 KEYS.  INVALID 

I5 KEYS. MAY BE REMOTE BASE FRED LOAD 
16.  INVALID 

i7.  INVALID 
IN DECIDE 
19.  INVALID 
110.  INVALID 

;BRANCH TABLE FOR ONE ENTRY BUFFER 

ONETAB 
OW KEY°  10 
Did 5EY1 
DO KEY2  ;2 
DO KEY3  I3 
DO KEY4  ;$1 
DO KEYS  15 
DO KEY6  16 
DV KEY?  17 
DO KEY°  IS 
CM KEY,  19 
OW FINSEG  IIBLANKO 
DO KEYSTAR  IS 
TAI KEYPOUND  IS 

;1234567X BRANCH TABLE 
0804 .  1123TAB N W $ 
0804 4F08  DO FINSEO  i0 
0806 4F00  DV FINSEO  11 
0808 4E08  014 FINSEG  12 
OODA 4E08  OW FINSEG  $3 
OBDC 7409  DO CW1D  14 

08DE 5C09  DO VOICEID  75 
00E0 1031  DO AUTOPATCHON  $6 
08E2 4F0D  DO RBRCVRON  17 

00E4 7F0D  DV NOR M/OFF  18 
00E6 4F08  DO FINSE0  I9 

1 

ILONG SEQUENCES — FIRST 7 OF 0 OF COMMAND CODE 
1  AND BRANCH TABLE ADDRESS 

0910 0102030405LSEQ1: 
0918 0408 

091A 070605040318E021 
U0922 0000 
0924 0203040506LSE03: 
U092C 0000 

D9 1.2.3.4.5.6.7rOFFN 
OW T123TAB 

DB 7.6.5.4.3.2.1rOFFM 
DO T765TA9 
DB 2.3$4,5.6.7.8.0FFH 
DV T234TAB 

Audio Mixers 

The  various  audio 
sources in the repeater are 
connected to the 220 trans-
mitter and to the phone line 
under computer control. 
AUDI and AUD2 output 
ports select one or more 
audio sources to be en-
abled into the two mixers. 
The audio switching is solid 
state and is quite simple 
considering that there is no 
detectable click or pop 
when switched and no de-
tectable feedthrough in an 
open switch. 4053B single-
pole, double-throw CMOS 
analog switches are used. 

When the audio switch is 
open, the output is shunted 
to ground to eliminate any 
signal feedthrough. Good 
grounding and isolation of 
the CMOS switch power 
supply from the computer 
logic are important to keep 
out noise. The low-power 
Schottky control line buf-
fers ensure clean logic 
levels to the CMOS, even in 
the presence of possible 
crosstalk on an intercon-
nect cable. 

Repeater Performance 

No significant problems 
were encountered in bring-
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AUDIO 
SOURCE >  
• 1 

AUDIO 
SOURCE >  
• 2 

AUDIO 
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• 

LEVEL 

•5V 

/77 
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/4 
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620C 

/33 

LSO4 

ENABLE  
• 

LEVEL   

1/4 
324 

ENABLE 
• 2 

LSO4 

-ENABLED-

1/4 
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v00 

0  vEE 

I/O  v53  
4053B 

CON  

EL 

•5V 

-5v 

10K 10K 

10K 

001 

+5v 

LSO4 

1 
1/3 
4053B 

CON 
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ENABLE 
• n 

1/3 
4053B 

CON 

sEL 

ENABLED 

ION 

10K 

1 .001 

•5v 
LSO4  a 

LSO4 

ENABLED 

Fig. 5. Audio mixer schematic. Repeater contains one eight-
input and one four-input mixer. 

ing up the control system. 
We were concerned about 
rf interference from the 
computer's high-speed digi-
tal logic, but since the 220 
receiver is very well shield-
ed, there were no problems. 
The IC-225 remote base re-
quired feedthrough capaci-
tors to be placed on all con-
trol lines leaving the repeat-
er cabinet to keep rf off cer-
tain two-meter frequencies. 
RFI is something to be con-
cerned about, but it isn't 
necessarily a serious prob-
lem. 
When the repeater went 

back on the hilltop with 
the new controller, it 
worked very well. Some 
minor software changes 
were made after eight 
weeks —the ROMs were 
simply changed. 
There was one failure in 

the system, occurring after 
eleven weeks. The three-
terminal regulator on the 
computer board became in-

termittent —probably a 
high resistance internal 
bond, definitely not ther-
mal shutdown. The com-
puter's supply voltage oc-
casionally dropped low 

1/4 
324 

MASTER   
LEVEL 

< AUDIO 
OUT 

enough to alter memory 
contents, but not always 
low enough to reset the 
CPU. The machine would 
occasionally clear itself 
and sometimes turn itself 
off  (clear  the  TTOR 
Repeater Enabled bit). A 
new regulator solved the 
problem immediately; it 
was back to its old self and 
has performed flawlessly 
ever since. 

Conclusion 

The design and construc-
tion of the control system 
was a six-month part-time 
effort by two people. That's 
a lot of work, but from my 
viewpoint it was well worth 
it. Use of the computer in 
the controller allowed 
building in really useful 
features that would not 
have been possible without 
it. The software intensive 
approach was extremely 
educational and is the only 

Standard 

zero  forty  dollars 
one  fifty  cents 
two  sixty  pounds 
three  seventy  ounces 
four  eighty  total 
five  ninety  please 
six  hundred  feet 
seven  thousand  meters 
eight  plus  centimeters 
nine  minus  volts 
ten  times  ohms 
eleven  over  amps 
twelve  equals  hertz 
thirteen  point  DC 
fourteen  overflow  AC 
fifteen  clear  down 
sixteen  percent  up 
seventeen  and  go 
eighteen  seconds  stop 
nineteen  degrees  tone (low) 
twenty  tone (high) 
thirty  oh 

practical approach for a 
system of this complexity. 
The project was the most 
satisfying microcomputer 
project I've been involved 
in. 
Sincerest thanks go to 

Bruce Martin WA6EQS who 
shared half the work of this 
project. Bruce is the father 
of the three-year old repeat-
er and had many of the 
ideas for features and their 
implementation in the new 
control system. 
Don Pezzolo K6OZH 

contributed to the project 
as a resource for bouncing 
ideas back and forth 
throughout the develop-
ment. His continuing en-
couragement throughout 
the project was a big factor 
in its successful comple-
tion. Don also manages the 
repeater site and keeps the 
machine happy in its home. 

Behind the repeater is the 
rf expert Werner Vavken 
WB6RA W,  who,  with 
WA6EQS and Ray Max-
field WA6VAB, is respon-
sible for the rf portion of 
the machine. Bill Melody 
WA6YBD installed and 
maintains the antenna 
systems. 

Parts and equipment 
were  contributed  by 
WA6EQS, W6LVY, W6Y1L, 
WA6VAB, and WB6WDP.• 

ASCII 

space  six  J 
x-point  seven  K 

quote  eight  L 
number  nine  M 
dollars  colon  N 
percent  semicolon  0 
and  less than  P 
apostrophe  equals  Q 
left paren  greater than  R 
right paren  mark  S 
star  at  T 
plus  A  U 
comma  B  V 
minus  C  W 
point  D  X 
slash  E  Y 
zero  F  Z 
one  G  lowercase 
two  H  tone 
three  I  upper case 
four  up arrow 
five  control 

Table 5. Te/esensory Systems Mini Speech Synthesis PC boards vocabulary. 
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Chart of 
UNITED STATES AMATEUR 

RADIO PRIVILEGES 

by class of license, emission type, and fre-
quency from 160 thru 2 meters. including 
provision for the new 30, 17, and 12 meter 
bands. This 22 x 28 in, twelve-color chart 
is the first of its kind to be both informative 
and decorative. 
Be certain about WHO gets to do WHAT, 
and WHERE! Enhance your shack! 
Regular price $3.00. SPECIAL INTRO-
DUCTORY PRICE $2.50. Includes post-
age and handling. 

Larry Dennison—KB6KG 
5002 Marion Avenue 
Torrance, California 90505 

385 

name   

address   

city   

state  zip   

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 AF 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 COUNTER 
It's Ten Times Better 
with a 
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 
aid. Powered by 3 pencells. BNC connectors. Hi Z 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 
,I,AranteP 

348 

PPIAVP 

10 rail tuctImets 

- 
f)* 

PAGE L ELECTRONICS 

RTTY 
Demodulators 

$449. 00 Ham net FSK1000 T M 

$229.00 

Order direct on Visa or MC 

700 Taylor Road 
Columbus, Ohio 43230 

Call (614) 864-2464 

Here is no compromise design and construction: 

• Unparalleled selectivity achieved with sophis-
ticated limiterless design utilizing ultrasharp 

active filters and decision level correction cir-
cuits 

• The most flexible interface system available to 
computers and high voltage loops 

• Built in 170 volt loop supply 

• Selectable bandwidths of 55 and 100 Hz. (copies 
110 Baud ASCII) 

• Continuously tunable shift coverage 
• Rugged construction - commercial quality 
throughout 

• Full complement of rear panel connectors for 
easy interface 

• Keyboard activated switch for break in operation 
• Individual tuning meters and LED's for quick, 
accurate tuning 

This RTTY demodulator is designed for computer 
interface but is a fine stand alone unit: 

• Easy computer interface with RS-232 or 5 volt 
logic signals 

• Three shift coverage without straddle tuning 
• Selectable bandwidths give you optimal Baudot 
or 110 Baud ASCII copy 

• Input bandpass preselector using active filters 
• High voltage loop keyer output 
• Autostart built in 

• Three shift AFSK keyer plus narrow shift CW ID 
• Fully wired and tested:  ready to copy! 
• The FSK-500 is the best demodulator available 
for under $500.00 (Except for our FSK-1000!) 

• Positive tuning with meter and LED's 
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CALL TOLL FREE 
1-800-228114097 

8 00 
2 28 

• 4 0 9 7 

COMPARE the J.I.L.SX-100 Scanner to any other scanner available on the market today. 

16 Channels 
30-54 MHZ 
140-180 MHZ 
410 514 MHZ 
Digital Clock 
Date Display 
110 V. AC or 12-16 V.DC 
1 Yea' Warranty 
Seek Rate: Fast 10chisec 

Slow 5 ch'sric 

111 1111:11 P I"."7 11111111111111  
Now you can see why it is our best selling scanner at only $199.95 

HURRY! Supply is limited. 

BRIGHT GREEN 9 DIGIT 
FREQUENCY DISPLAY 

Ext. Antenna Jack 
Ext. Speakei Jack 
Large Top Mounted Speakrit 
Mobile Mounting Bracket 
Scan Rate: Fast 8 ch/sec 

Slow 4 ch/sec 
Scan delay time variable 0 4 SVC 

Panasonic RF-4900 
on sale this month. 
List $549.95 

Sale price this month 

$369.95 

Kenwood TR-7800 

15 multi-function memory channels 
Extended frequency coverage 143.900-148.995 mhz 
Front panel keyboard and internal battery 
backup for all memories 
Priorty alert 
Auto scan and up/down manual scan 
Digital readout of both transmit and 
receive frequency 

Yaesu FT 207R 
800 channels across 144-148 mhz 
Up/down scan feature 
4 memories plus priority channel 
Keyboard entry of frequencies 
RF output 2.5w or 200 mw 
Call for Special Price 

Today! 

HELLO INORLD!...You get it all with the ICOM 720!!! 

All 9 bands and solid state 
Digitally synthesized tuning 
Two VFO's 
RF Speech Processor 
General Coverage Receiver 0.1 to 30 mhz 
AM, CW, SSB, and RTTY modes 

Kenwood TS-520SE 
Cents-ability in a quality HF Transceiver 
Features: Coverage 160-10 meters 

CW wide-narrow switch 
R IT control 
Eight-pole crystal filtei 

We Export 
PRICES SUBJECT TO CHANGE AND AVAILABILITY 14 

Com munications Center 
VISA  1840 "0" STREET  LINCOLN, NEBRASKA 68508 

In Nebraska Call 402/476-7331 

MasterCard 
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Make a Microcomputerist Smile 
—build him this EPROM eraser 

Herbert M. Rosenthal AL7C 
2941 Brandywine 
Anchorage AK 99502 

One of my friends, who 
is deep into the home-

computer hobby, had a dif-
ficult time locating an 
eraser for his 2716 EPROM. 
He finally located one that 
was built into a plastic tape-
cartridge storage box and it 
worked fine. A quick look 
inside the box revealed that 
the manufacturer simply 
epoxied a pair of sockets to 
the edges of the box, bolted 

a small fluorescent ballast 
to it, drilled a hole for the 
line cord, and included the 
usual 4-wire fluorescent 
starter switch. El Cheapo at 
its best, but we wondered 
about the safety of the 
device as we had heard of 
the potential injury to eyes 
and skin from exposure to 
ultraviolet (UV) rays. The 
tube used in the device was 
a Sylvania G8T5 — remem-
ber this, as it's important. 
The next EPROM eraser 

we saw was built by some-
one with a much better con-
cept. It had an all-metal 
case with a drawer that held 

Tube: G8T5 
Nominal Watts: 8 
Nominal length: 12" 
Tube diameter: 5/8" 
Approx. lamp Amps: 0.160 
Approx. hours of life: 7500 
Effective UV length: 8'/2" 
UV output @ 2537 angstroms at 100 hours, Watts: 1.3 
Average UV output through life: 0.98 Watts 
Max. intensity perpendicular to bare tube: 
Watts/Square Foot at: 

1 ft-0.14 
8"-0.315 
4"-0.86 
2 -0.75 

These are averages at 100 hours life; initial ratings about 20% 
higher, decreasing to an average of 0.75 ratings above, through life. 

Fig. 1. Useful data if you "roll your own." Source: General 
Electric TP-122, Large Lamp Department. 

the EPROM in conductive 
foam. The drawer had to be 
in place before a switch was 
operated to complete the 
circuit. No UV leakage, no 
unintentional viewing of 
UV. This one also had a 
60-minute timer built in. It 
appears that the bulb used 
by the latter device has a 
much stronger output, for 
the suggested erasing times 
were in the area of 20-30 
minutes. The bulb has a 
house number and no 
doubt is made by or for that 
company and thus would 
not readily be available to 
the home constructor. 

The next chapter in this 
story comes from a 14-page 
General Electric manual, 
"Germicidal Lamps," TP-
122, from their Large Lamp 
Department. I obtained a 
copy of this from the local 
industrial dealer for these 
lamps. An inquiry to them 
on the Sylvania number 
revealed that GE and others 
(Norelco) also make this 
lamp for air irradiation and 
other germicidal devices. 
We joked about the UV 
bulb in the electric razor at 
the airport (ten minutes, 
two bits) .. . all along my 
friend could have erased 

the EPROM while he was 
shaving! (Also used at the 
bowling alley to sterilize 
the rental shoes.) 

But something good did 
come of this pursuit. 
Whereas the electric dealer 
would order the bulbs only 
in quantities of 24 or more, 
we found that the local bar-
ber and beauty supply 
house had them in stock 
and would sell them at re-
tail for about ten dollars. 
Click. A small 6- to 8-Watt 
fluorescent tube ballast 
and switch are another six 
or seven dollars; everyone 
has a microswitch in his 
junk box for the absolutely 
mandatory interlock switch. 
Click. LMB and others make 
metal boxes; plywood is 
cheap; the tube is nominal-
ly 12" long, and the 
EPROM should end up 
under the lamp, about 1" 
from it, centered along the 
bulb, and impressed in the 
black conductive foam it 
came in. Under the bulb is 
specified so that the UV 
rays and not the heat from 
the bulb work on the 
EPROM. The effective 
length of the UV radiation 
is 81/2 ", so cluster the 
EPROMs from the center of 
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the bulb. 

Back to the GE manual. 
To allay any fears about the 
use of UV at all, I quote, 
" ... Prolonged exposures 
or exposures to high inten-
sities of ultraviolet energy 
can cause conjunctivitis (in-
flammation of the outer 
membrane of the eyes) and 
a reddening, or burns, of the 
skin. The glass used in con-
ventional eyeglasses af-
fords adequate protection. 
However, care should be 
taken that the UV energy 
does not enter the eyes 
from the side, nor is 
reflected into the eyes from 
the back side of the glass. 
To protect the face, clear 
plastic face shields are 
available ... General prac-
tice is to consider 0.5 micro-
watts per square centimeter 
of 2537-angstrom energy in 
a 7-hour period to be the 
maximum safe exposure 
without protection. An 
equivalent amount of expo-

sure will be obtained from a 
bare 30-Watt lamp in one 
minute at 18 inches or in 
one hour at 12 feet." 

Most of the rest of the 
manual describes the use of 
the family of germicidal 
lamps—from a 2'4" length 
to the largest, which is 64"; 
the lamps are used in every-
thing from air cleaners to 
meat-cooling rooms to 
pharmaceutical manufac-
turing. But what should in-
terest us the most is that the 
spectral response of these 
mercury vapor lamps peaks 
at 2537 angstroms, the ex-
act wavelength called out 
for all EPROM erasures. 

Fig. 1 is a compilation of 
data that will be of use to 
you if you choose to "roll 
your own." Fig. 2 shows 
typical wiring for a unit. 
Note in this latter drawing 
that the fluorescent switch, 
a 4-wire unit, performs the 
function of on-off and start, 
without a starter. If this 

MICROCOMPUTING 

A recent survey showed that 20% of the 73 subscribers also read 
Kilobaud MICROCOMPUTING magazine . .. and enjoy it. This is the best way 
to learn and keep up with the rapidly developing world of microcomputers 
There's nothing to be afraid of. you just have to read an interesting 

magazine and you'll learn. Try a subscription to Kilobaud MICRCOMPUTING 
and see for yourself. 

n New subscription  0 Renewal  0 12 issues for $25.00 

n Payment enclosed $   024 issues for $38.00 

LI VISA  CI MC  AE  n Bill me 036issuesf0r $53.00 

Card #  Interbank # 

Signature  Exp. date 

Name   

Address   

City  State  Zip 

—for even faster ordering service call toll free (800)258-5473 

Canadian: 527, one year only. U.S. funds. Other foreign: 

535, one year only. U.S. funds. Please allow 6-8 weeks for 

delivery. 

300138 

.,.MICROCOMPUTING • POB 997 • Farmingdale NY 11737, , 

SPECIAL FLUORESCENT  4 ,NME . SWITCH 

\  MOMENTARY 
sld_S TAR T 

• 
• 
•  6-8W BALLAST 

 evv••-•  

ON -OFF  MA 

MANDATORY 
INTERLOCK 
MICR OSW at N 

GO TS 

Fig. 2. Typical wiring. 

switch is not available, one 
could use two separate 
ones, an SPST on-off switch 
and an SPST normally-open 
push-button for the mo-
mentary depress-to-start. 
It probably wouldn't hurt 

to fabricate a reflector 
from soft cardboard and 
then cover it with shiny 
aluminum cooking foil. 
Place this a couple inches 
above the lamp; it can only 
increase the UV intensity to 
the EPROM. Provide a 
small hole (V." will do) 
covered with milky white 
plastic to act as a pilot 
lamp. Try a one-hour ex-

posure as a beginning point. 
In summary, you can 

have an ultra EPROM eras-
er, violet, for about $20, 
some ingenuity, and a lot of 
fun ... but only if you 
promise to observe the 
strict cautions from the GE 
manual, which suggests 
that all products using 
germicidal lamps bear a 
prominent, highly legible 
CAUTION warning that no 
one should look directly at 
a lighted lamp or work near 
it without adequate eye 
(and skin) protection. Don't 
forget that interlock switch, 
be it on a tray or door!• 

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 8. 
Definitely beginner level and includes lots of program 
listings. Find out what all the fuss is about. 

("Kew subscription 

Payment enclosed S 

VISA  MC 

Card  # 

Interbank # 

Signature 

Name 

Address 

City 

Renewal  12 issues for $18 

24 issues for $30 

AE  Mi me  36 issues for 545 

Exp. date 

State  Zip 

Please allow 6 to 8 weeks for delivery g0   .. Canadian: I yr. only/520 in U.S. Funds 
rnicrocomputing Foreign: I yr. only/528 in U.S. Funds 

• P.O.B. 981 • Farmingdale N.Y. 11737 
• IRS-80 is a trademark of Tandy Corporation. 300 86 
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PROFESSIONAL HEADPHONES 

& HEADSETS 

BOOM MIC HEADSETS 

For the ultimate in communications convenience and efficiency select a boom mic 
headset. Long-time favorites of professional commJnications, boom mic headsets allow 
more personal mobility while always keeping the ml: properly positioned for fast, precise 
voice transmission. Boom microphones are comple:ely adjustable to allow perfect posi-
tioning. And, boom headsets leave both hands free to perform other tasks. 

All modes are supplied with "close talking- microphones to limit ambient noise pick-up 
and provide superior intelligibility. Each model as a convenient, inline push-to-talk 
switch, which can be wired for either push-to-talk relay control or mic circuit interrupt 
for voice operated transmitters. The switch may be used as a momentary push-button or 
it can be locked in the down position. All models have tough, flexible, 8 foot cords which 
are stripped and tinned, unterminated. 

Headphone Jack Box 

Ham Clubs, field day contest operation. 
No more jury rigs for multiple headphones. 
Six 'A" phone jacks with individual volume 
controls. 4 foot cord with 'A" phone plug. 

$14.30 

INN 
• 111=9 

F, 451 \j l çir/ 

CM-610  CM-1210  CM-1320 

TELEX, 
e'N\ 
!. 

CM-1320-S  PC-100 

C-1320 C-610  C-1210 

HTC-2 HMC-2  HTC-91 

MODEL C-610 SWL-610 C-1210 C-1320 CM-610 CM-1210 CM-1320 CM-1320S PC-100 HTC-2 HMC-2 HFC-91 

Headphone Sensitivity 
Ref 0002 Dynes/cm2 
@ ImW input. IkHz 

103dB SPL 
•5d8 

103dB SPL 
±5dB 

103dB SPL 
±.3dB 

105dB SPL 
±5dB 

103dB SPL 
±5dB 

103dB SPL 
±3dB 

105dB SPL 
±5dB 

105dB SPL 
MB 

Headphone 
Impedance 

3.2 
20 ohms 2000 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

8 
200 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

3.2 
20 ohms 

Microphone 
Frequency 
Response 

50 
8000 Hz 

50 
8000 Hz 

50 
8000 Hz 

50 
8000 Hz 

50 
1200 Hz 

100 
3000 Hz 

100 
3000 Hz 

100 
3000 Hz 

Microphone 
Impedance 

High High High High Low Low Low Low 

Microphone 
Sensitivity 

Below I volt/microbes 
at 1 kHz 

51 dB 
25 dB 

51 dB 
±5 dB 

51 dB 
1-5 dB 

51 dB 
2-5 dB 

PRICE S10.45 $12.25 S29.70 $41.80 $47.20 $62.75 $75.25 $59.95 $16.95  1 $24.50 $15.50 $9.90 

THOMSON-CSF  MODEL 
12V4 
102 
107 
103R 

N P C 
ELECTRONICS 
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PR ICE 
$19.95. 
26.95 
36.95 
42.95 

M ODEL 
104R 
108RA 
108R M 
109R 

MOOEL 109R  $159.95 

PRICE 
$ 59.95 
89.95 
99.95 
159.95 

NPC 25 A mp P pmrat s, Pow.* 5.0P, a n..  1...otee mel 
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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. 

REGULAR PRICE $698.00 
SALE PRICE 499.00 

SAVE $199.00 

50 Bracketed Tower: Includes  top  section,  4 

regular sections, base plate, rotor plate and universal 

house bracket. 

REGULAR PRICE $430.00 
SALE PRICE 299.00 

SAVE $131.00 

P.O. Box 27, Medford,Massachusetts, 02155 TEL. 1- 617-391- 3200 
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BEARCAT 220 
Aircraft, Marine, Public Service. The 220 
adds features and advanced sophistication. 
• Aircraft and Marine - press button to 
search entire Aircraft Band, another for 
Marine 

• 7 Bands - Low, High, UHF, UHF -T, 
2in amateur and 75 CM Ham - plus the 
Aircraft Band 

• 20 Channels - scan up to 20 frequencies 
or either of two banks of 10 channels 
each 

• Automatic Search - Selective Scan Delay 
- Automatic Lock-Out - Patented Track 
Tuning - Manual Scan Control - Single 
Antenna 

• Priority - automatically  samples desig• 
nated channel every two seconds 

• AC/DC operation 

BEARCAT 300 
Service Search 
Oyer 2100 preprogrammed frequencies. 
• 11  Service Search  categories  arrange 
stored frequencies into "interest" groups 
- Police. Fire, Marine, HAM. Emergency. 
Telephone, Government. Forestry, Indus-
trial, Transportation and Aircraft 

• 50 Channels/5 bands 
• 7 Bands (Low & High VHF, UHF, and 
UHF-T. AM Aircraft, 2m & 75 CM 
Amateur) 

• Non-volatile memory, AC/DC 
• Automatic Search with Hold & Resume 
functions 

• Patented Selective Scan Delay 
• Vacuum Fluorescent Decimal-Display 
with Dimmer Control 

• Speed Control 
• Quartz Clock 
• Patented Track Tuning 
• Direct Channel Access 
• Automatic Squelch 

PUNCHES THROUGH LOUD and CLEAR 

Cobra 25011. Recognized Industry Standard 
cow& z most popular CB mobile —the Truckers choice 
• Delta tune • DynalAike • Antenna warning indicator • 

Illuminated S eF SWR meter • Seritchable automatic 

noise limiting and noose blanking 

Talk to the best ot them with this economy sued 

econOrhy priced CB • Large illuminated tuning dial • 
Sensitive squelch control • Full range volume control • PA 

rack • Legal mamimurn output of lour walls 

Cobra 25011. Full F011itlf• C0111p111 0 
You II know your voice is out there being heard  • 
Dynallike • LED <Planner display with brightness con-

trol • LED transmit r•c•ive indicator • PA ,••ler nal 

Wearer W ks • OF gain control 

Cobra 21011 Command Perlormancei"Mlni" Size 
M n all the beet to punch through loud and clear • Digital 

LED channel display •  DynalAike  • skvitchabie 
.10 ,10C noise limiting • Illurnin81 .1 S OF Meter and 
nluCh MO M 

The Cobra 140GTL mobile gives you maximum 
distance with 12 lull waits of power. plus quieter 
communications and 120 channels l80 on side, Only 
bond , A pencil mah-h lot 'he Cobra 142GTIL  $249.95 

Cobra 142GTL CB Base Station 
The COBRA 142071. SSIVAM Base Station is lot CB,ers 
who want extra distance. full 12 walls of v.- wet quieter 
communications due to elimination of AM  ...et.- and 
120 channels - 80 of them on sideband 

P.O. Box 2 7, Medford,Massachusetts, 02155 

More bands, more channels - more scanning 
capabilities than other Hand.Helds. 
• 4 Bands fLow. High. UHF and UHF-TI 
• 6 Channels - more monitoring capacity 
• "Rubber Ducky" Antenna 
• Belt Clip frees hands while monitoring 
• 8 channels per second scan speed 
• Automatic or manual scanning 
• Individual channel lock-outs 
• Portable - weighs only 12 ounces 
• Battery operated (6 Vdc) 

BEARCAT 210 

The one that pioneered synthesized 
scanning - and unlocks new channels of 
communication. 
• No crystals to buy - full 6-band coverage. 
• Keyboard programming makes frequency 
selection as easy as punching a push-
button telephone 

• Decimal display and exclusive rolling 
zeros to show what's being programmed 
and monitored. 

• Automatic  search  for  finding  new 
frequencies 

CB Antennas 

AV-101 ASTRO PLANE - -  Patented perform. 
ance. Best value available today in an omni direc-
tional base antenna  $47.95 

AV-122 PDL  - Patented design dual polarity 
antenna with orbital gamma match Light weight 
and long range communication in a beam antenna 
Five elements on each polarity.  $199.95 

AV-140  MOONRAKER  -  America's  most 
popular and most imitated CB antenna design in a 
dual polarity beam Includes cast aluminum hubs, 
stainless steel tip wires and many other Avanti 
quality features.  $515.95 

AV•146 MOONRAKER • - King of CB antennas 
_ All the quality features of Avant! Moonraker 4 plus 
the  sive 4-way boom support that protects 

truCtural  failures  common  to corn-
Super big beam antennas  $99.95 

& 150 ASTRO BEAM' - Big power in a small 
p kage Unprecedented 40 dB front•to-back ratio likthree element vertical beam 
.180 RAMROD - - The versatile all purpoSe 

antenna • CB • low or high band Business radio • 
short wave listening • monitor • TV-FM • civil 
defense • amateur • aircraft • marine • experimen. 
ting • a no nonsense full 1/2 wave antenna that is 
fully adjustable from 25 to 176 MHz (adjustment 

chart provided)  $29.95 

AV-170 SIGMA II'" - Second generation 5/13 wave 
with incredibly low SW R . 514 dBi gain New 
static arrestor system Easy installation New H.Q. 
mounting tube Aircraft quality aluminum New 

low price  breakthrough 
AV-190 SATURN - - New scientific   
Now vertical and horizontal polarity in an ornni 
directional antenna Strong, long distance power 
in a unique dual polarity design Unsurpassed orn-
ni power gain and SWR characteristics Static az 
restor system for clearest possible communica-
tions in all weather conditions Easy assembly - 
aero space light,  high strength construction 
tested to withstand years of wind and weather. 
Switchbox included  $199.95 

TrI•Eland Monitor Antenna 

AV-801 ASTRO SCAN- - A Patented Tr-band base 
monitor design with no compromises Unmatched 
gain over the whole tri-band range from 25 MHz to 
512 MHz, including the new "T" band Aerospace 
light construction of aircraft quality aluminum and 

I stainless steel is well balanced on the mast to Iwithstand years of severe wind and weather 
$34.95 

TEL. 1-617-391- 3200 
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OMNI 
TE N -TEC , INC. 

Amo m ma, 

OMNI-Series C. 

OMNI moves boldly forward to meet the 
new decade. With new features, new con 
veniences, new techniques, and new hand 
coverage.  Full  arnatuer  band  coverage 
from 160 through 10 meters. With 'Is new 
hf capability, OMNI-C covers all six of the 
present hi bands and all three of the new hf 
bands. Crystals are supplied for seven bands 
(crystals for 18 and 24.5 MHz bands will be 
available when the hands are ready). New 
built-in noise blanker is standard equipment 
in the OMNI-C. A new design with a 2-pole 
monolithic  crystal  filter  to  handle  the 
big signals with ease, to make impossible 
locations  usable.  New "Hang" AGC for 
smoother  operation,  less  abrupt  action. 

Model 255 - Deluxe Power Supply/ 
Speaker Combination. 

Includes the electronics of Model 280 power 
supply plus a built-in 3" x 5" front facing 
speaker. 

570 
Century 21 (570) 

Novice Exclusive 

Purchase your Century 21 570 from us and 

have up to one year to apply the full 

purchase price towards a Ten-Tec model 

of your choice when you upgrade your 

station. 

MODEL 243 - Remote VFO 

A duplicate of the OMNI VFO, Model 243 
VFO, is housed in a matching enclosure and 
provides 6 modes of dual frequency opera-

tion. LEDs indicate selection of any of six 
modes of operation. OMNI transmit and 
receive,  REMOTE  transmit  and  receive, 
OMNI  transmit- REMOTE  receive,  RE-
MOTE transmit-OMNI receive, OMNI trans-
mit - both receive, or REMOTE transmit - 
both receive. Full break -in is retained in 
all modes. Frequency range and accuracy is 
the same as OMNI. 

In addition to the remote VFO capability, 

Model 243 also has a 4 -position crystal 
oscillator  for  fixed frequency operation. 
Out-of-band crystal frequnecies (with some 
limitations) may be used as well as any n. 
band amateur frequencies. 

Model 243 comes with connecting cable, less 
crystals. Power is obtained from the OMNI 
system.  Semiconductors: 9 transistors, 5 
diodes, 6 LEDs. SIZE: HWD 5Y, x  x 8. 
Wt.: 3 lbs. 

iv V V 

DELTA - Transceiver 

DELTA is the name of a great new TEN 
TEC transceiver. All 9 HF bands. First new 

rig since WARC. 160m through 10, including 
the new 10, 18 and 24.5 MHz hands! With 
everything incorporated except the plug-in 
crystals for  18 and 24.5 MHz segments 
(available when bands open to amateurs). 
No receiver  front end or final amplifier 
adjustments. From the pioneer in broad 
band design. 200 Watts input on all hands 
including 10m (with 50 ohm load). High 
SWR does not automatically limit output to 
a few watts. With a proven, conservatively 
rated  final  amplifier  whose  solid-state 
output devices are fully warranted the first 
year and pro-rata warranted for an addi-
tional five years. Has all the options you 
could  want.  Model  289 Noise  Blanker, 
Model 282 200 Hz CW Filter, Model 285 
500 Hz CW Filter, Model 283 Remove VFO, 
Model 287 Mobile Mount. Model 280 18A 
Power Supply with over-current and over 
voltage protection. Other matching acces-
sories include Model 645 Dual Paddle Keyer, 
Model 670 Single Paddle Keyer, Model 247 
Antenna  Tuner,  Model  234/214  Speech 

Processor  and Mircophone, Models 215P 
and 215PC Ceramic Microphones, Model 
252M0 Power Supply. 

MODEL 280 - Dual Primary Power Supply 

Ideal for powering the DELTA or OMNI 
transceivers on either  115 or 230 VAC, 
50-60 Hz. Easy to chagne for either primary 
voltage. Regulated output, over-voltage and 
over-current protected, and can be switched 
from transceiver or power supply Styled 
to match DELTA and OMNI colors. 

MODEL 210 - Power Supply 

Delivers up to 15 watts, sufficient for the 
515. 117 VAC, 50-60 Hz input, 13 VDC, 
±0.5 V. 1.2 A. output. Solid-state. Finish 
matches 515. 

MODEL 206A - Pulsed Crystal Calibrator 

Companion to the 515, but useful with any 
receiving system. 25 and 100 kHz funda-
mental with harmonics into the VHF region. 
Pulsed  output  for  easy  identification. 

Powered by the 515 or any 9-12 VDC 
source. Finish matches the 515. 

MODEL 268A - CW Filter Nariable Notch 
Filter. 

CW filter has 3-position bandwidth switch, 
450, 300, or 150 Hz, centered at 750 Hz; 
"off" position removes filter from circuit. 
Variable notch filter is effective over range 
of 200 Hz to 3.5 kHz with a depth down to 
50 dB or more. Together these filters offer 
superb defense against unwanted signals, 
allow  operation  under  most  adverse 
conditions. 

MODEL 670 - Single Paddle Electronic 
Keyer 

Uses transistor swtiching and is powered 
through  the OMNI  system. Speed 6-50 
wpm.  Self-completing  characters.  Preset 
weighting for optimum articulation in the 
most used speed range (dit length increased 
approx. 10% at 20 wpm). 

HERCULES 444 
All Solid-State KW Linear Amplifier 

No tubes, no tuning, full coverage: 160-
15m,  bands switched from OMNI panel 
or  linear,  instant  break-in.  1000 Watts 
input, all bands. 600 Watts output, typical. 
Forced air cooling, automatic line voltage 
correction, automatic exciter by-pass, black-
out meter panel, 6 status monitors with 
LEDs. Two meters - collecter current and 
voltage  forward and reverse power. Nega-
tive A LC voltage, adjustable. Built-in control 
power supply. Tape wound transformer and 
choke  in,  separate  power  supply.  117/ 
230 VAC. Styles to match OMNI. 

MODEL 247 - Antenna Tuner. 

Matches  50 ohm  unbalanced  output of 
OMNI to variety of balanced or unbalanced 

antenna impedances. Universal Transmatch 
circuit.  46-tap  inductor  allows  vernier 
adjustment.  200 watts intermittant,  100 
watts continuous. 

MODEL 217  500 Hz &Pole Crystal Lad-
der CW Filter 

MODEL  218  - 1.8 kHz 8-Pole Crystal 
Ladder SSB F ilter. 

MODEL  219  - 250  Hz 6-Pole Crystal 
Ladder CW Filter. 

MODELS 215P and 215PC - Microphones 

Ceramic types for hand held or desk top 
operation. Include cable, 3-circuit plug, PTT 
switch, and separate desk stand. Offer opti-
mum  articulation,  free of power peaks. 
impervious to temperature and humidity 
changes.  High  impedance,  200-4000  Hz 
response; -50 dB level; die cast zinc and 
Cycolac: 8'6"h; 4' cable, single conductor 
shielded, two conductors unshielded. 3-cir-
cuit  phone  plug included.  215P has 4' 
regular cable; 215PC has 4' coiled cable. 

Argonaut 515 - ORP Transceiver 

Totally  solid  state,  full  band  coverage: 
3.5, 7, 14, 21. and 28 MHz (optional crystals 
for 29-30 MHz). 10m band now in four 
500 kHz segments for greater bandspread. 
Improved receiver sensitivity: 0.35uV for 10 
dB S.N/N, max. Four-pole 9 MHz crystal 
filter, 2.4 kHz Bandwidth, 1.7 shape factor. 
New heterodyne VFO with new permeabili-
ty tuned oscillator for new frequency cali-
bration accuracy. Direct frequency readout 
with new dial pointer zero-set. WWV receive 
at 10 and 15 MHz. Offset receiver tuning 
with new LED indicator. Receiver resonate 
control.  New design  no-tune  broadband 
final amplifier. New LED rf output indicator 
flashes on 2 Watt voice peaks. PTT. 

MODEL 645 Dual Paddle Electronic Keyer 

The 645 keyer uses transistor switching and 
is powered by the transceiver. Adjustable 
magnetic paddle return. Paddle force 5-50 
gems.  Speed  6-50 wpm. Weighting ratio 

50-150% of classical rid length. Self com-
pleting characters. Dit and dab memories 
with defeat switches. Torque drive paddles 
with 4 ball bearing pivots. Powered through 
the OMNI system. 

MODELS 214/234 - Speech Processor and 
Microphone 

Extends operating range of ssh transmitters 

under adverse and low propagation condi-
tions. Converts audio signal into ssb signal, 
clips and processes it through 4-pole mono. 
lithic  filter  for greater average envelope 
power and converts signal back into audio. 
Adjustable levels of processing and output 
plus disable switch and passband adjustment. 
Powered through the OMNI system or by 
calculator type plug-in AC adapter which 
supplies  12 VDC @ 75 mA. Model 214 

Electret Microphone is designed specifically 
to be used with Model 234 Processor. 

MODEL DESCRIPTION  PRICE 
ACCESSORIES 

2064  Crystal CdfibldtOr  S  34.50 
208A  Notch/CW Filter for Model 515  39.00 
212  Crystal. for Model 515, 29 0-29.5 MHz  500 
213  Crystal. for Model 515, 29.5-30.0 MHz  500 
214  Electret Microphone for Model 234  39.00 
215P  Microphone. Ceramic with plug  29.50 
215PC  Microphone. Ceramic with plug and coil cord  34.50 
217  500 Hz 8 Pole Ladder Filter. for Models 545/546  5500 
218  1S kHz 8 Pole Ladder Filter, for Models 545/546  5500 

219  250 Hz 6 Pole Ladder Filter, for Models 545/546  50.00 
234  Speech Processor  124.00 
243  Remote VFO, for Models 545/546  139 00 
247  Antenna Tuner  69.00 
248  Noise Blanker. for Models 545/546  49 00 
273  Crystal, for Model 570, 28.5-29.0  5.00 

176  Crystal Calibrator, for Model 570  29.00 
277  Antenna Tuner /SWR Bridge. for Model 570  8500 

282  250 Fir 6 Pole Ladder Filter, for Model 580  50.00 
283  Remote VFO. for Model 580  179.00 

285  500 Hz 6 Pole Ladder Filter, for Model 580  4500 

287  Mobile Mount, for Model 580  TBA 
289  Noise Blanker. for Model 580  S 39.00 

POWER SUPPLIES 

210  117 VAC. 13 VDC, lA  S 34.00 

210/E  Same as Model 210. but 115/230 VAC  39.00 
155  Deluxe, 117 VAC. 13.5 VDC, 18 A with 3" x 5" speaker  169.00 
280  117/230 VAC. 13.5 VDC, 18 A  139.00 

LINEAR AMPLIFIERS 

444  Hercules, 1 kW with 115/230 VAC Power Supply  S1575.00 

TRANSCEIVERS 

515  Argonaut, 5W. SSB/CW. 3.5-30MHz  S 42900 
545  OMNI A. Analog, Series 8, SSB/CW, 1S-30 MHz  94900 

546  OMNI.D, Digital, Series C, SSB/CW, 1.8-30 MHz  1189.00 
570  Century/21, 70 W. CW. 3.5-29 MHz  349.00 
580  DELTA, 200 W SSB/CW, 1 8-30 MHz  84900 

KEYERS 

645  Ultramatic. Dual Paddle  S 8500 
670  &ogle Paddle Keyer  34.50 

P.O. Box 27, Medford, Massachusetts,02155 TEL. 1-617-391-3200 
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DRAKE crao 
Drake "Dry" Dummy Loads-no oil required 

$53.00 

$26.95 
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DRAKE PRICE LIST 
MODEL 
NUMBER MODEL  DESCRIPTION 

COMMUNICATIONS RECEIVERS AND ACCESSORIES 
1242  DSR -2  VLF-HF Digital Synthesized SSB, AM. CW, 

RTTY, ISB Laboratory Communications 
Receiver 

1240  R7-/DR-7  0-30 MHz General Coverage, Digital 
Synthesized Receiver 

1548  R-7/TR-7  Cable Interface Kit 
1532  NB-7A  Noise Blanker for R-7 
7021  SL-300  300 Hz CW Filter for 7-line 
7022  SL-500  500 Hz CW Filter for 7-line 
7023  SL-1800  1800 Hz RTTY Filter for 7-line 
7026  SL-4000  4000 Hz AM Filter for R-7 
7024  SL-6000  6000 Hz AM Filter for 7-line 
1531  MS-7  Speaker for 7-line 
1217  4-NB  Noise Blanker for R-4C 
7011  F L250  250 Hz CW Filter for R-4C 
7013  FL-500  500 Hz CW Filter for R-4C 
7015  FL-1500  1500 Hz RTTY Filter for R-4C 
7017  FL-4000  4000 Hz AM Filter for R-4C 
7019  FL-6000  6000 Hz AM Filter for R-4C 

VHF-FM TRANSCEIVERS AND ACCESSORIES 

1330  UMK-3  Remote Trunk Kit for UV-3 
1339  Extra Control Head for UV-3 
1525  1525EM  Encoder Microphone for UV-3 
AMPLIFIERS 
1528  L-7  160-15m Amplifier, Power Supply 
1578  L-7E  160-10w Amplifier, Power Supply 
ANTENNA TUNERS AND ACCESSORIES 
1538  MN-7  250W, 160-10m Tuner 
1539  MN-2700  2KW. 160-10rn Tuner 
1510  13-1000  4 1 Bab e for MN-7/MN-2700 
1533  CS-7  Remote Controlled Antenna Switch 
1514  WH-7  1 8-54 MHz 20/200/2000 Wattmeter 
1550  DL-300  300W Dummy Load 
1551  DL-1000  1000W Dummy Load 
1529  FA-7  Fan for DL -1000/TR-7/PS-7 
HF TRANSCEIVERS AND ACCESSORIES 
1336  T R-7/DR - 7 Digital HF transceiver 160-10m 

(receives 1 5-30MHz) 
1537  NB-7  Noise Blanker for TR-7 
7021  SL-300  300 Hz CW Filter for 7-line 
7022  SL-500  500 Hz CW Filter for 7-line 
7023  SL-I800  1800 Hz RTTY Filter for 7-line 
7024  SL-6000  6000 Hz AM Filter for 7-line 
1536  AUX-7  Auxiliary Range Program Board for TR-7 

1546  R RM-7 
1547  RTM-7 
1529  FA-7 
1338  RV-7 
1531  MS-7 
1335  MMK-7 
7073  7073 
7077  7077 
7037  7037 

for out of band coverage) 
Range Receive Modules 
Range Transceive Modules 
Fan for TR-7/PS-7/DL-I000 
Remote VFO for TR-7 
Speaker for 7-line 
Mobile Mount for TR-7 
Dynamic Mobile mic. w/Plug TR-7 
Dynamic Desk m.o. w/Plug TR-7 
TA-? Service Kit 

POWER SUPPLIES AND ACCESSORIES 
1501  AC-4  Power Supply for 4-line, 110/220V 
1505  DC-4  12 VDC Power Supply for 4.1ine 
1504  PS-3  Power Supply for UV-3. 110/220V 
1502  PS-7  Power Supply for TR-7, 110/220V 
1529  FA.-7  Fax for PS- MR-7/DL-1000 
LOW PASS AND HIGH PASS TVI FILTERS 
1605  TV-42LP  100W Low Pass Filter 
1608  TV-330OLP 1000W Low Pass Filter 
1603  TV-300HP  High Pass Filter for 300 Ohm Twin Lead 
1610  TV-75HP  High Pass Filter for 75 Ohm 

ACCESSORY CRYSTALS 
Crystals for 2C/R4B/R4C/SW4A/ 
SPR4/ML2/T4XB/T4X UTR4C/TR4CW 
Crystals for fixed frequency operation 
of tunable units/2NT 
Crystals for TR22/TR22C 
Crystals for TR72 T R33C 

PRICE 

S3400 00 

1449.00 
24.50 
90.00 
55 00 
55.00 
55.00 
55.00 
55.00 
39.00 
74.00 
55.00 
55.00 
5500 
55.00 
55.00 

6995 
9000 
49.95 

1090.00 
1090.00 

175.00 
299.00 
26.95 
169.00 
99.00 
26.95 
53 00 
29.00 

51549 00 
90 00 
55 00 
55 00 
55 00 
55 00 

4500 
8.50 
8.50 
29.00 
195.00 
39.00 
49.95 
24.50 
49.00 
50.00 

S 150.00 
195.00 
89 95 
299 00 
29.00 

14.60 
26.60 
10 60 
13 25 

9.50 

10.50 
9.50 
9.50 

Drake L-7 

2kW Linear Amplifier 
10m-160rn coverage. 2kW PEP. IkW CW, 
RTTY, SSTV operation - all modes, full 
rated input, contiruous duty cycle. Accurate 
built-in rf wattmeter, with forward/reverse 
readings, is switch selected. By-pass switch-
ing for straight through, low power opera-
tion without having to turn off amplifier. 
Bandpass tuned input circuitry for low dis-
tortion  and  50 Ohm input impedance. 
Operates from  120/240 Vac, 50/60 Hz 
primary line volliiqii 

TR VDR7 TRANSCEIVER 

in th• past  fess  years. several  am•teur  nans-
[elvers nave appear . on the market 00aftino lea. 

tures  and  . . .puss . . .red  to .  nstate.of 

Meer,- In raper . to con . ..alio . t•chnoloqy 

More often than not, these features and technique% 

have . en incorporeted without 1.11• 10111•1 expenle 

of the develop ment time nec $$$$$ y to ainure Met 

In•  result, .  equip ment  represented an advance. 

me m  In co m municariont tecrinologY with •••[..., 

10  . th  perfor mance  and  o .rator  convenience. 

h• Dr•k• TR, Trans .'s.. r•presents a unique 

Plena of  proven ttate wl•thewrt technloues cul ml. 
n•tind In the first truly ttate.of•tne-art 

or•sently available. 

A product of t. Drake , nythl , Worth doing 

is worth apInd right . philosophy. t. Tii rs many 

now techniques and operationai tHiluret corriple. 

tt•CA 0.•• nfontAin• Perfor mance a . con. 
venience which  will  re main  unescWied for many 

years to co me. 

<VD DRAKE 

Drake UV-3 

UHF-VHF FM Transceiver 
• Fully synthesized on each band. 5 kHz 
steps. digital readout. 

• FM coverage on complete 144, 220 and 
440 Amateur bands, depending on model 
purchased.  Completely  band-switched 
from front panel. 

• Four extra diode programmable fixed 
channels,  with  offsets,  available  for 
each band, in addition to the synthesizer. 

• Diode programmable non-standard offsets 
available for each band. 

• Separate SO 239 Antenna Connector for 
each band. 

• Scan a programmed fixed channel from 
any  synthesizer  frequency  Scan any 
synthesizer  frequency  from  a pro-
grammed fixed channel. Scan a specific 
programmed fixed channel from another 
programmed fixed channel. 

UV-3 OPTIONAL ACCESSORIES: 
• Removable control head will operate 
radio in trunk compartment from driver's 
seat 

• PS-3  companion ac power supply. 
• Drake I525E M Encoding Mike 

High Pass Filters 

for TV Sets 

provide more than 40 dB attenuation at 52 MHz and lower. 

Protect the tv set from amateur transmitters 6-160 meters. 

DRAKE TV-300-HP 

Model No. 1603 
For 300 Ohm twin lead New terminals for 
easy installation 

DRAKE TV-75-HP 

Model No. 1610 
For 75 Ohm tv coaxial cable. tv type "F" 
connectors installed 

Low Pass Filters 

for Transmitters 

have four pi sections for sharp cut off above the hf amateur bands 

and to attenuate transmitter harmonics falling in any tv channel 

and FM band. 52 Ohm. SO 239 connectors built in. 

DRAKE TV-3300-LP 

Model No. 1608 
1000W max  below 30 MHz Attenuation 
better than 80 dB above 41 MHz. Helps 
tv  f interference  as  well as harmonic 
interference 

DRAKE TV-42-LP 

Model No. 1605 
A four section filter designed with 43.2 MHz 
cut.off and extremely high attenuation in 
all tv channels for transmitters operating at 
30 MHz and lower. Rated 100W input. 

Ill 

CD 

• 

C D 

mia 
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$299.95 

ANTENNA TUNER 

Here is a new tuner that puts more pow,' 
into your antenna, works from 160m-10m, 
handles full legal power and then some, and 
works with coax, single wire and balanced 
lines And it lets you tune up without going 
on the air 

All tuners lose some rf power, mostly in the 
inductance coil and the balun core. To avoid 
this we switched from No. 12 wire for the 
main inductor to Y." copper tubing. It can 
carry ten times the rf current And we've 
moved the halun from the output, where it 
almost never sees its design impedance, to 
the input where it always does. Thus mot. 
power to your antenna. 

The biggest problem with tuners is getting 

them tuned up. With three knobs to tune 
on your tranceiver and three on the tuner 
and ten seconds to do it (see the warning in 
your transceiver manual) that's 14 seconds 
per knob. We have a better way, a buitt 
50 Ohm noise bridge that lets you set the 
tuner controls without transmitting. And a 

switch that lets you tune your transmitter 
into a dummy load. So you can do the 
whole tuneup without going on the .Ur 
Saves that final, cuts ORM 

TE MPO 

the the first in synthesize.' 

portables gives yoiu 

the broadest choice 

at the lowest price 

... the new S-5 

• The only synthesized hand-held offering 

5 watts output. (Switchahle for 1 or 5 
watt operation) 

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

* Heavy duty battery pack. 
* Telescoping whip antenna. 
• Ni cad battery pack, charger. 
• E xternal microphone capability. 

the Te mpo S-2 

Tempo  is first again  This time with a 
superior quality synthesized 220 MHz hand. 
held transceiver. With an S 2 in your car or 
'locket you can use 220 MHz repeaters 
throughout the US It offers all the advanc-
ed engineering, premium quality compo-
nents and exciting features of the S-i. The 
S-2 offers 1000 channels in an extremely 
lightweight trust ruquruf c,Se 

TEMPO 
PRICE LIST 

Te mpo S-5 

Te mpo S-5 with touch tone pad 
12 Button touch tone pad 
(not Installed) 

16 Button touch tone pad 
(not installed) 

Tone burst generator 

CTCSS sub-audible tone control 
Rubber flex antenna 
Leather holster 

Cigarette lighter plug mobile 
charging unit 

Matching 30 watt output 13.8 V DC 
po wer amplifier ($30) 
Matching 80 watt output 
po wer amplifier (S80) 

Te mpo 5-2 

Te mpo 5-2 with touch tone pad 
Te mpo S-1 

Te mpo S-1 with touch tone pad 

$299.00 
339.00 

39.00 

48.00 

29.95 
29.95 

8.00 
1 6.00 

6.00 

89.00 

149.00 
349.00 
399.00 
259.00 

289.00 

If you're not on 220 this is the perfect 
way to get started. With the addition of the 
S-25 I25W output) or S-75 I75W output/ 

Tempo solid state amplifier it bcomes a 
powerful mobile or base station. If you have 
a 220 MHz rig, the S•2 will add tremendous 
versatility. Its low price includes an external 

microphone capability, heavy duty ni-cad 
battery pack, charger, and telescoping whip 
antenna. 

Tempo Si 

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

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

• Heavy duty battery pack allo ws  m ore 

operating time between charges. 
• Enter nal ma-rophone r.10,11,.1,ty 

R-X N OISE BRI DGE $55.00 VLF CO N VE RTE R $59.95 LO OP A NTE N N A IC KEYER S117.50 
Loop A mplifier $67.50 

Plug-in loops S47.50 ea. 
4 011 0 

0 11111.‘'  

• Plug in loops 
available lor 
1600 5000 KHz 
060 80 meter 
amateur bands)  • ••tr. .... • 

1 

• 
• 
New device opens up the world of VLF radio 
Converts VLF to 80 meters For use with ally 

550 1600 KHz  a 
iBroadcasl Band) • Sends Manual Semi 

• Learn the truth about your antenna 
• Find its reasonant frequency • 

shortwave receiver covering 3 5 4 MHz 
Advanced design tor simple operation. 

1 0-550 KHz 
(VLF. 1750 meter band) 

Automatic. Full Automatic. 
Dot Memory, Dash Memory. 

• Find R and X off resonance high  per formance  40  150  KHz  Squeeze  and Iambic 
• Broadband 1 100 MHz • Gives reception of the 1750 meter band Loran) • More Features than any other keyer Built in 
• .Simple to use - Sett contained • Also covers navigation rachobeacons. WWVB 

(WWVB. 
1840 KHz (Omega) sidelone speaker. speed and volume controls 

ship to shore and IF broadcast band • Nulls out interference • Fully Achustable contact spacing and paddle 
tension The perfect paddle loud" will Amaze 
you 
• Battery Operated Heavy shielded Me cast 
metal case 3 lh steel base 

FREQUENCY STANDARD RE TRANSFORMER $42.50 500 W. RF TRANSFORMER 
$42.50 L - $35.00 

171%."'11m = 

• By the World's oldest manufacturer of 
electronic keys 

• 100. 50, 25. 10 and 
5 Khz. Martrers select r...... 

. 
4 4r. . 

)  

. il  i CW FILTER $39.95 
• 

• 

Crystal controlled 
A true secondary 
frequency standard 
Square WaVe Signal 
Rich harmonics usable 

. 

. III 

"f ' 1:".  . I 

' er ... 
[I 

• 
IrDel 5 kHz to 50 MHz 
Sharp Clear Output 

._ 
46°"41 6 

• Sleep skirls No ringing 
Exclusive circuit sup 

• Full 2000  CW  PEP) • Full 500 watt CW • Simulated-stereo 4 
• 

presses unwanted 
markers 
Battery Operated 
No hne cord Sell con 
rained battery 

... .my v.:'::.;;. • 
• 
• 
• 

watt  (5-Kw 
Matches 32, 28. 22. 18, 12, B. 5 ohm antennas 
For aft verticals and,mobile whip antennas 
Smaller size Higher efficiency 
RF territe Wald core 

capability No lime limit 
• Convenient switch selection 
of impedance taps 

• Swat site High efficiency 
• RI ferrite torpid core 

• 
• 

technique fitters 011M. 
improves copyability of 
CW signals 
80 Hz bandwidth 
Fight pole IC filter 

.. ,,,,... •••••iyi,.. 

ALL BANDS PREAMPLIFIER 

$89.50 

BEAM BALUN $47.50 

...---- 

MODEL 2K BALUN $42.50 MODEL 1K BALUN S22.50 

• 3 Kw CW. 6 Kw PEP input power 

111 1  - 

• Tunes 1 8 to 54 klHz Covers ALL amateur • U boh for 2- boom • 3 Kw CW. 6 Kw PEP input power • 1.5 Kw CW. 3 Kw PEP input power 
bands 160 to 6 meters ALL shortwave • 1 7 30 MHz • Replaces center insulator • Replaces center insulator 

• 
broadcast bands 
For receivers AND transceivers 

• 
• 
1 I or 4 1 ratio available 
All stainless steel hardware 

• 1 7 30 MHz 
• 1 1 or 4 1 ratio available 

• 
• 
1 7 30 MHz 
1 I or 4 1 ratio available 

• 
• 
Up to 20 db gam 
Peps up that bred receiver 

• Reduces image and spurious response PALO MAR ENJGINEERS 

P.O. Box 27, Medford,Massachusetts, 02155 TEL. 1-617-391-3200 
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Tools, Parts, 
Accessories 

Diagonal Pliers 

S6.60 

57.13-

$8.87 

"me 

S7.48 

$7.33 

•54C 6 

Midget 4'sire tui unme 
wane, V•OI4 

'55CG 
61 Mier tor most cutting 
needs 

*64CG 
a' ,ong kr le, 

66C8 

'67Cr, 

Needle-Nose Pliers 

$8.37 
•56C G 

•57C G 

Serrated ians  • 
spring tor tom ,,,  , 

- 

X C elit e XST-5 - Super-Tru Tip (phillips 
type) Screwdriver Set 

Long-Nose Pliers 

$6.85 
41CG 

$7.92 
- 

'5 1CG 

S6.37 

Quality Coaxial Cable 
for All Applications 
• LOW LOSS CABLE • NON TARNISHING CONNECTORS 

• FACTORY ASSEMBLED, TESTED FOR 100% RELIABILITY 

RG 58/U Type 
PART NUMBER 
581 580 18 * 

DESCRPTION 
18  length with 

UHF CB plugs 

on both ends 

APPUCATIONS 
$3.20 

SEll S81 * 

$3.70 

',81 .5851 • 

$4.10 

3' length with 

UHF CB-plugs 

on b0111 ends 

Used as patch cords Or 

mobile  S  base  station SWR & power meters an -

tenna switches and S WIR 

matchers 

5' length with 

UHF CB plug 

& spade lugs 

sel•setzt• 

$4.10 

12' length with 

UHF CB plug 

& spade lugs  

581 5820l * 

$4.99 
20' length with 

UHF CB Plug 

& spade lugs 

Used to connect mobile 

CB sets to trunk  mirror 

gutter  or bu mper  mount 

antennas using spade lug 

ter minations  to  the  an-

tenna 

RG 58/U Type RG 8/U Low Loss Type 

RG 8/U Low Loss Type 

PART NUMBER J=SCRIPTION APPLICATIONS 

',81 S812 * 

$4.99 
12  length with 

UHF CB plugs 

on both ends 

58? 5820-259 

$5.49 * 
20  length with 

UHF CB plugs 

on both ends 

Used to connect  mobile 

CB sets to trunk  mirror 

gutter or  bu mper mount 

antennas requiring a UHF 

CB  plug  ter mination  tic 

the antenna 

58t-8,1 * 

$4.10 

3' lengths With 

UHF CB plugs 

on both ends 

Used as patch cor m, • 

mobile and base 51.1 . SWR and power me'.-

antenna switches 8, ',A-

matchers 

S10.08 

Contains 5 pieces - all Phillips 

1; • 

$13.97 

c: =111 
= MI 

$14.76 

-• 

fan  _ 
NO M 

Adjustable 
Wrenches 

SDS-44 - Square Glade 
Screwdnyer Set 

$6.38 

Wire Strippers &Cuttse2r6s3 
With Cushion Grip Handles 

enen wan ground blades 

•101-s $3.32 
. • : rtoos same as 
,  equipped sell opening r•,, 

'103.S $4.1 2 

orre 5.:01 Ur, .11,10.451rnerl stays put. WOW' 
•nOve even m e screw loose Fine to, ,1[1cIstr.,,1 

400 Wire Stripper and C1. -• 

581-820  20' length with 

UHF CB plugs 

$8.50  on both ends 

Used to connect mOtoir 

cr base stations with ar 

tennas  requiring  a UHF 

CB  plug  ter mination  Ii 

the antenna 

58t .5850-420 

$725 
50' length with 

UHF CB plugs 

on both ends 

sat 51325-420 

$929 
75  length with 

UHF CB plugs 

on both ends 

Ài 58100-420 

$10.99 

0  
100  length with 

UHF CB plugs 

on both ends 

Used  where  smaller 

dia meter cable is requir-

ed and signal loss is not 

Critical 

MIRS0-420  SO' 1*.,91n with 
$14.99  UHF CB plugs 

on 50th ends 

581-875-420  75' length with 

$22.50  UHF CB plugs 
on both ends 

66 141 100-F20  100' length with 

$26.50  UHF CB plugs 
00 bOth ends 

used to connect  base 

station CB sets with base 

antennas  W here loss is 

critical  these cables will 

out  perfor m  qG  58 U 

cables of ?be sa me 

length 

LAB QUALITY CABLES 

BNC Test Voltage 

1500 vac; Frequency: 
Ohms nominal; Cable 
minimum (RG-58C/U) 

UHF Test Voltage 

1500 vac; Frequency: 
Non Constant; Cable 
minimum (13G-58C/U) 

0-4 GHZ; Impedance: 50 
Retention Force: 60 lbs 

0-500 MHz; Impedance: 
Retention Force: 60 lbs. 

50 ohm UHF Rug to UHF Rug 

No. 651  3 feet 
No. 652  5 feet 
No. 653  10 feet 

50 ohm BNC Rug to UHF Aug 

No. 657 
No 658 

No 656 

1 foot 

3 feet 
5 feet 

S 7.20 
$ 7 72 
$ 8.24 

$ 6.52 
$ 7.05 
S 8.34 

C ,) 

50 oh m B NC Fiug to B N C Rug 

N. 668  3 ft,  S 891 
No 662  SLit  S 943 
No 666  10 fret  S10 73 

mie 

PT, 

m.3 
r,3 

CD 

3 
CD 

ms. 

tei me. 

CD 

Pin 

P.O. Box 27, Medford,Massachusetts, 02155 TEL. 1-617-391-3200 
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Panasonic 

$179.00 

Panasonic RF-2200 
International Band 
Eight-band worldwide shortwave 
radio.  AC  or  battery  power. 
Includes AM, FM and six short-
wave bands. Combination 2-stage 
selectivity and AFC switch. RF 
gain control. Separate bass, treble, 
and  volume  controls.  FM/SW 
telescoping antennas. Four "D" 
batteries, AC power cord, and 
earphone included. 

$239.00 
Command Series RF-2600 
Six-band portable shortwave radio 
with all-band, five-digit fluorescent 
frequency display. SW frequencies 
from 3.9-28 MHz. FM/AM radio. 
Battery/signal  strength  meter. 
AFC on FM. RF gain control. 
4" dynamic speaker. Comes with 
AC power cord, shoulder belt 
and earphone. Operates on 6 "0" 
batteries (not included). 

$399.00 
$249.00 

Command Series RF-2900 
Portable 5-band shortwave radio. 
Five-digit fluorescent display. SW 
from 3.2 to 30 MHz. RF gain 
control.  BFO  pitch  control. 
Comes  with  AC  power  cord, 
shoulder  belt,  dial  hood  and 
earphone. Operates on 6 "D" 
batteries (not included). 

Command Series R F-4900 
Ten-band communications receiver 
with 5-digit, all-band fluorescent 
display. SW from 1.6 to 30 MHz. 
FM  and AM frequencies. FET 
RF amplifier. BFO pitch control. 
RF  gain control.  Comes with 
earphone, AC power cord and 
headphone  converter.  Operates 
on 8 "D" batteries (not included). 

IlWantronics 
Our smart machine 
reads sloppy copy. 

NEW! INCLUDES 24-hour UTC Clock 
110 and 300 baud ASCII, & tuning eye! 

Kantronlc_s. 

Field Day® $399.00 

If someone tells you they offer the same 
features we do, check them out with the list 
below. 

• Morse copying ability 
•  3 to 80 WPM Morse range 
• Computer programs for 

improving sloppy Morse 
• Radioteletype copying 

ability — 60, 67.75 and 
100 WPM Baudot 

• ASCII radioteletype 
ability — 110 and 300 
WPM baud 

• Copies any shift of RTTY 
• 24-hour UTC clock 

available in any mode 
• Entire unit contained 

in one package 
• Automatic code-speed 

tracking 
• Full 10-character, 

large-size display 

• Displays code speed 
• Tuning eye for faster 

tuning 
• Full year limited 
warranty 

• Internal speaker 
• Requires no TV 

set for use 
• Advanced demodu-

lator circuits 
• Internal 200 Hz 

bandwidth filter 
• All leters, numbers and 

punctuation plus special 
Morse characters and 5 
special RTTY characters 

Drake R-7 / DR-7 
Synthesized, General Coverage Receiver 
• Fully synthesized with a permeability 
tuned  oscillator  IPTOI  for  smooth, 
continuous tuning. 

• Covers complete range 0-30 MHz. Both 
digital and analog readout. 

• Special low distortion "synchro-phase" 
AM detector  provides superior inter-
national shortwave broadcast reception. 

• Tunable  IF  notch  filter  effectively 
reduces heterodyne  interference from 
nearby stations. 

• Multi-function antenna selector/50 Ohm 
splitter is switch-selected from the front 

41449.00 

See back cover for specials! 

panel. Provides simultaneous dual receivr, 
with  the  T13-7, making possible th.• 
reception of two different frequencies 
at the same time. 

• Built-in  power  supply operates from 
100, 120. 200, 140 Vac, 50/60 Hz. or 
nominal 13.8 Vdc. 

• Much morel 

See back cover for specials! 
YAESU 

7, 411VvriS: 

V V 
FRG 7000  $599.00 

Digital Display Communications Receiver 
with CPU Digital Clock and Timer 
• 0.25 Thru 29.9 MHz Coverage with 1 kHz 
Readout 

Computer technology and convenience fea-
tures are brought together in the FRG-7000. 
digital display general coverage receiver for 
he discriminating SWL. The digital clock 
!rid timer, controlled by a CPU (Central 
Processing Unit/ chip, will read out both 
local  and GMT time, and will control 
oeripheral station equipment such as a tape 
recorder. 

•   FRG-7  $299.00 

General Coverage Receiver 
• 05-299 MHz Coverage with 10 kHz 
Readout 

The PRO-? is a precision built all-purpose 
communications receiver, featuring all solid 
state construction for long life and high 
performance. Utilizing the Wadley Loop 
drift cancellation system, in comunction 
with a triple conversion superheterodyne 
circuit, the FRG 7 boasts high sensitivity 
along with excellent stalvlov 

.111 
N O. 
N O' KEN W OOD 

/iiir ii II ,i iii mii,11.  111.11.0 

R-1000 FEATURES: 

• Continuous  frequency  coverage from 
200 kHz to 30 MHz. 

• 30 bands, each 1 MHz wide. 
• Five-digit frequency display and illurni. 
nated analog dial. 

• Quartz digital clock and ON/OFF timer. 
• Multi-modes .. AM (wide and narrow), 
SSB (USB and LSBI, and CW. 

• Three IF filters ... 2.7 kHz for SSB and 
CW, 6.0 kHz for AM narrow, and 12 kHz 
for AM wide. 

• Effective noise blanker, built-in speaker, 
three antenna terminals, rf step attenua-
tor. tone control, recording terminal. 

• Remote terminal, for access to timer 
relay ON/OFF circuit and muting circuit 

• SSB sensitivity of 0.5 pV from 2 to 
30 MHz. 

• More than 60 dB IF image ratio. 
• More than 70 dB IF rejection. 

=  , 
W  !!  Aft 
ismow 

$499.00 
Kenwood R-1000 
The R 1000 is a highly advanced communi-
cations receiver  Up-conversion. PLL cir-
cuitry and other new technology provide 
optimum sensitivity, selectivity, and sta 
bility from 200 kHz to 30 MHz Featuring 
easy-to-operate  single-knob  tuning  and 
digital frequency display, it's perfect for 
listening to shortwave, medium-wave, and 
long wave  bands.  Even SSB signals are 
received perfectly. Included is a quartz 
digital clock and timer. 

Medford,Massachusetts, 02155 P.O. Box 27, TEL. 1-617-391-3200 
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FINCO S TI A SERI - VHF/UHF Antennas 

$74.95 

STINGER • 104 DESCRIPTION 
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Center Mount 

$44.95 

$77.95 

$46.50 

slinky 
SLINKY! $43.95 K It A LO T 0  ah  n ,1, le t,.. 

II a LITTLE space N e w Sli nky Q9 di pole • 

., 'in  helic al  loadi ng  radiates  a  900.1 

} M-KEY .. 
Model HK-3M 

RADIO TELEGRAPH 
SENDING DEVICES 

Model HK-1 

DATONG 

1  I 

•  1-2:-.  k - k 
111" • -  -- e• • - i 

,onal at 1/10 wavelength lo ng! $219.95 
MODEL FL1 

', we/ Ho 1.1158.:20 414114 4 )-.  $2995 
-....„\ 

Frequency - Agile Audio Filter  
.. •••• 

••• WM . 

1I".  An 

" '  .• 

4 •  ,'  _ 
.i,„ 

1/ 10  
4 The Datong Frequency-Agile Audio Filter is  en. 

intended primarily for post-detector signal 
filtering in RF and LF communications 
receivers for SSB and CHI. It offers an 

40  ... ..,  .. 11.4 22.4. 111 06. 13/  MP  ,  ...,. 

IA, 741N,, VIE 
--... 

M , 1 4/6 111" M r.  lel 
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• .,........en.” 
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.40 

.........n. 
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oom   EIS 05 

unusually versatile combination of benefits 
to the user including:  • 

For the $W 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-  1111 
cally one second. Model HK-5A 

& 20 meter antenna operates at 

en•xtra balun or trans match needed ,/ length from 24 to 70 ft. • 11 0 
• portable - erects & stores in, 
minutes • small enough to fit 111  

attic or apt. • full legal power • 
low SWR over complete 80/75, 

Model HK-4 

+err 
lie: 

Electronic 

$ 6 995  

e l k 

• A continuously adjustable audio 'sein-
•Keyer  dow or a variable-width notch to im- 
prove reception in the presense of other 
off-tune SSEI, RTTY or SSTV signals. 

For the CV/ operator:  
• Continuously variable center-frequency 
1280-3000 Hz)  and  bandwidth  125- 

40 &  20 meter  bands • M u c h 

lo wer at mospheric noise pick-up 1 11111 6 4  

6% 4%  

1000 Hz) for perfect matching of receiver 
to changing band conditions, 

than a vertical & needs no radials 
• kit incl. a pr. of specially- made 

irl 

*44" 
06 0 °  

passband 
sending speeds, and personal preference. 

• Flat-topped, steep-skirted response shape 
4"  dia.  by 4"  long coils, con 
tam ing 335 ft. of radiating con 

for optimum ease of tuning combined 
with excellent noise rejection. 

ductor,  bait, o,  50 f t.  RG58/U .,;;;;:,-,1:...7.. L....7, 7.7.77.,:z.. .,......, „.  ..... • ,.,,, m,......, .......  • Spred yohnee 'One IS e.g.. , 
• Dot A deth memo,  contr . 0 . froni 

•  Linear  tuning la w with bandwidth incle. 
coax,  PL259  connector,  nylon 

ome 
• Or wan .., 10 He • pendent of frequency and gain indepen• 

rope & manual. •   dent  bendof witIth for  natural 'feel'. 

P.O. Box 27, Medford,Massachusetts, 02155 TEL. 1-617-391-3200 
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Csa 

EN° 

LLI 

JAN E L  LABORATORIE 

MODEL 

30PB 

50PB 
53PB 
137PB 
144 PB 

PM-1 

OSA 5 
OSA 6 

220PB 
432PA 
432PC 
432PE 
PB 

144CF 

432CF 

CLASSIC 2 METER PREAMP 
se, s.i  ava..abie  tine fludiS bruedes  unaurrfi•y  su. ',-
figure across Inc full band Equally applicable or DX AM 
'AR ,M and OSCAR 18 dB gain 2 dB noise lgore 12 vdc 
•• Ai BNC connectors Aluminum box d IS02'4.2% 
Model 144P11  14414aMHz 

DESCRIPTION  PRICE 

PREAMPS 

28-30 MHz (BNC( 
50-52 MHz (BNC/ 
52-54 MHz (BNC) 
135-139 MHz (BNC) 
144-148 MHz (BNC( 

2m Preamp Module (Solder Terminals) 
144-148 MHz for Transceivers (50-239) 

50-52 MHz (S0-239) 

220-225 MHz (BNC( 
420-450 MHz IBNC) 3.5 dB maximum NF 
420-450 MHz (BNC( 2 0 dI3 maximum NF 
10 dB typical NF  90.00 

Any single frequency between 30 and 50, or 148-174 MHz (BNC)  27.00 

CONVERTERS 

144-146 MHz IN, 28-30 MHz OUT (BNC(  S 79.95 
2nd crystal for 144CF 1146-148 IN, 28-30 OUT)  12.00 
432-434 MHz IN, 28-30 MHz OUT (BNC)  79.95 

2nd crystal for 432CF (434-436 IN, 28-30 OUT/  1000 
Also available with 434-436 MHz IN and 28-30 MHz OUT, (Oscar 8, 

79 95 

S 21 95 

21 95 

21.95 
21.95 
21.95 

16.95 
41.95 

43.95 
21.95 
33.00 

54.95 

Mode .11 

OSCILLATORS 

01-A  Precision, Specify 4 or 10 MHz 

DI -A  10 to I Digital Divider 
D8-A  Eight, 10 to 1 Dividers 

USEFUL ACCESSORIES 

17013  BNC to BNC, 36" RG-58C/U Cable 
17010  BNC to UHF, 36" RG-58C/U Cable 
17014  BNC to RCA Phono. 36" RG-58C/U Cable 

03005  Adaptor, BNC Plug to UHF Jack 
03006  BNC Connector, UG-88/U for RG-58 size cable 

MISCELLANEOUS 

ISOLINE  Antenna Isolator, 144-174 MHz (50-239) 

432FA  Cavity Filter, 5 dB loss 
432F A 2  Cavity Filter, .2 dB maximum loss 

Coaxial Switches 
2 Position/Model CS-201 
4 Position/Model CS-401 

SWR & Power Meters 
Models CN-720, CN-620 and CN-630 
Professionally engineered cavityconstr uct ion. 
Power Rating. 2.5kW PEP, 1kW Cw 
Impedance: 50 Ohms 
Connectors: SO-239 
Insertion Loss: Less than 2 dB 
VSWR: 1:1.2 
Maximum Frequency: 500 MHz 
Isolation: Better than 50 dB at 300 MHz; 
better than 45 dB at 450 MHz; adjacent 
terminal. 
Unused Terminals grounded. 

CN-720 S166.95 

S 7995 
11.95 
27.95 

S 6.00 
600 
6.00 
400 

1 25 

$ 14.95 
10500 
15. 00 

For 6 Meter Transceivers 

QSA5 PREAMP 
For Transceivers 

• • Tne USA 5 prearbp is a nigh performance low noise 
meanly tor improving Me receiving sensilovity 01 2 Meter 
transceivers This preamp features easy installation with 
no modrlicaliOn to the transceiver required This prearnp 
can be used with velUalN all 2 meter transceivers and on 
ail modes - FM SSB CW or AM Relays in the OSA 5 
aulomaficaily bypass the preamp when transmit power is 
sensed A LED indicator shows Inc status or the OSA 5 
A front panel switch allows the preamp to be bypassed 
while receiving The low noise figure of Inc OSA 5 pro. 
odes for exceptional sensitivity The gain has been set 
'o oplimize the performance with 2 meter trans. 
-.eivers 

Model PM-1 

PREAMP MODULE 
orporated rnio new or existing 2 meter equipmeni 
Solder pins are provided for mounting to a PC board or 
ror connecloon In wire or coax Uses low noise JANET 
MOSFET circuitry Each unit is fully tested lor gain and 
-0i5P figure Ouantav prices are available or OEM s 

4  ele, 41 es 

UHF PREAMPS 
Model 432PA 420.450MHz 

Low Cost All Around Favorite 

.vvo Stage amplifier prov Al-  •  sensitivny 
ross the I WI 420 lo 450 Milt bars: A low 3 5 dB 

•isrise figure makes this prearnp ideal Or most ante 
tout M X)ItCati011, Can be used lor all modes 17dB 

Model 432PC 420 450MH: 

Extremely Sensitive 

• i  noise figure required for 
leMlarldir  appliTaimns A premium state-of-the-art 
transistor is used 10 provide extremely high sensitiv. 

. • . 

6 METER PREAMP 
Ideal for DX 

Model.50PB 50.52MHz.  Model 53PB 5! 54M,I, 

wav 
For 6 Meter Transceivers 

10 METER PREAMP 
Oscar Special 

Ich , Or  pulling wean satelfil  out of Me 
noise This preamp has been responsible 101 farOduC• 
mg many "impossible OSCAR OSO s t8 dB gain 
dB noise figure 12vdc power l5mAl B NC con. 

...CIO'S  Aluminum box is 11,52.52. 
Modal 30 PB 26.30MHz. 

220 MHz 
:A  Low Noise Preamp 

HI. 

Our Finest UHF Preamp-I.0 dB NF 

to , 

able toady are combined wan Inc ultirr: 
tiltuCtlOtt and alignment STA;.•  • 
(mini Noisr Figure t 248 r •• 

mem uncertainty/ 08 10 ' 

MIlli1.1.1  PF 

RF-440  $135.95 

RF Speech Processor 
Models RF-400 
Increases talk power with splatter free opera. 
tion. RF clipping assures low distortion. 
Simply  install  between  microphone and 
transmitter. 
Talk Power: Better than 6 dB. 
Frequency Response: 300-3000 Hz at 12 dB 
down. 
Distortion: Less than 3% at 1 kHz, 20 dB 
clipping. 

CN-720 and CN-620 
Frequency Range: 1.8-150 MHz 
SWR Detection Sensitivity: 5W min. 
Power 3 Ranges (Forward, 20/200/100W) 

(Reflected, 4/40/200W) 

Interference Filters from J. W. Miller 

Low Pass Filters 
Eirminere ei  •.,terence to T 
reversers by i a:  ANA 
installed in autem,.. me,  Mose trans 

misters Input and °Wool dnpedance 50 ohms 

Insertion loss 3 da ns m  V WSH I 2 1 

Attenuation greater Man 75 dB above 41 MHz 

C511  25W41•150WPEPSSI3  819 50 
C 514 T 1000 W AM 2000 W PEP SS8' 

826 80 

High Pass Filters 
When installed in the antenna, eliminate or 
greatly reduce front end overload interference 

Iv TV 01 FM receivers caused by amateut 
radio transmitters and other 11. 0 fretmence 

radio services Filter attenuates signals below 
40 MHz hy a power factor 95earei then 

1,000.000 I Impedance C-513 T 1 75 300 ohm 
C 513 T7 75 75 oho,  513 T) 300 30o one, 

$10 18 
410 18 

Audio Interference Filters 
Eli minate interference caused in your audio 

equipment by radio amateur transmitters and 

other radio services C 505 0 installs in the 

incur lines of audio equipment Contort of 1 

P. , C'506 e installs in speaker Imes Unit 

Will take cam of stereo speaker system 

AC Power Line Filters 

amateur receivers, TV's and robs, and 

14Vent tad o signelx from entering power 
Itne 

C 508 L 3 section LC filter 3 A ma• 

C 509 L 5 sec .:in LC filter leo. more usse,.. 

nter ter mer) 5 A roam 

CN-630 
Frequency Range 140-450 MHz 
Power 2 Ranges (Forward 20/200W)  CN-630 

(Reflected 4/40WI  S 139.00 

45.07 

$6 67 

8.33 
S18 35 

P.O. Box 27, Medford, Massachusetts,02155 TEL. 1-617-391-3200 



Turps  Electronic Department Store,Turrrs 

BiKB $99 VHF model 4362 (140-180 MHz) 
$99 

Elactronk Cor. oration 
HF model 4360 ( 18- 30 MHz) 

The 4360,4362 HAM-MATE Directional Watt-
meters arc insertion type instruments for measuring 
forward or reflected power in 50-ohm coaxial 
transmission lines. They are direct descendants of 
the model 43 IHRULINE• Wattmeter  the 
professional standard of the industry and will 
accurately measure RF power flow under any load 
condition. Tech wattmeter is made up of a precisely 
machined section of 50-ohm line, a rotatable sensing 
clement and meter calibrated in watts, all mounted 
in a high-impact plastic housing. It is this type of 
solid construction and the directional THRULINE 
coupling circuit, without toroids, that account fur 
the superiunty of the HAM-MATE Wattmeters. 
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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 
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$135.00 
50.00 
42.00 
28.00 
17.00 

100 
251, 
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11.10 

101 
/51 
501 
1001 
/501 
5001 
10001 

READ RF W ATTS DIRECTLY!  (Specify Type N or S0239 con 
'lectors) 0,45 — 2300 MHz, 1-10,000 Watts ±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 
later if your requirements expand. 

AMPHENOL n=r1 
SERIES 31 — BNC CONNECTORS 
Arriphenors BNC connectors •re small. lightweight. 
weatherproof connectors with baronet action for 
quick disconnect applificalions. 

Shells.  coupling Miss and  male contacts are 
a<fu ntelv machined fro m brass. Spnngs are made of 
berylliu m copper.  AU parts in turn are ASTRO 
plated ® to  site  you connectors that  can take 
constant  handling,  high  temperatures and rffif 
abrasion. 

BNC  BULKHEAD  RECEP. 
TACLE 31-221.385 UG•10114 
Mates  with  any  INC  Plug 
Receptacle  con  be  mounted 
into panels up lo 101" thick. 
81.25 
BNC OW) TO UHF (El ADAP-
TER  309.2900-315  UG 255 
Adapla any BNC tack to an, 
UHF plug. 03.63 
DOUBLE  MATE  ADAPTER 
83.877 485  Both  coupling 
nngs are  free  turning  Con-
nects  2 fernOe fornynnenls 
$2.72 
JACK A   8/.95 
57 5-1 0 2.385  Ad•Pts 
83•ISP.3115 to Mot ,,,,, la type 
auto antenna melt or pin tack. 
PA N E L  RE C EP T ACLE 
63.1 R.365  S0239  Mounts 
with  4 foteners in  21/32" 
diameter hole $1.17 
PA N E L  R EC EP T ACLE 

IINC(Fl TO UHF 111) ADAP-
TER  31-028.385  VG-273 
Adapts any BNC Plug in an , 
IMF lack. $2.39 
PUS H- O N 
63.5SP-385  Features an  un-
threaded. spnngv shell to push 
fit  on  fe male  connectors. 
$2.27 

LI GHTNI N G  ARRESTOR 
575.105.385 Fli menates static 
build-up  from  antenna. Pro 
tots your valuable equip ment 
against  lightning  da mage  575 -105 -305  
84.80 
BNC PLUG 31-002.385 UG• 
86 Co m monly used for con, 
m unications  antenna  lead 
cables.  For KG W U 4 KG  UG•art 
56/U tables. 81 59 
INC STRAIGHT ADAPTER 
31.219.385 UG.914  I 9/32" 
long, allows length of cables to 
be  honed.  M•tes  with INC 
plugs. $2.12 
INC  PANEL RECEPTACLE 
31-003-3115  VG.290  Mounts 
with  4 foie n•rs  in  29/64" 
dia meter hole Ill 74 

VG-1094 

U6-255 

075-.103 , 14 

64/1111F li-L 

110339 

41F__ 

1'6.273 

CU) 

VG -290 

83-8711.365 S0239SH Mounts 
in  BM W.  21/32"  diameter 
hole.  Knurled lock nuts pre-
vent turning. $1.59 
BNC  AN GLE  ADAPTER 5023 051  
31 409 4115  UG-304  Adapts  I 
any BNC plug for right angle  e s, 
use $4 23 
I N C  TEE  A D A P T E R 
31 006-315 VG.274  Adapts 2 UG-306 
BNC Plugs to 31-003.385 or 
other female INC type 1,1,6 1/. 
table 04 56 
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First is the Fox XK It reads all 
,ds and tucks away on the visor. 

Our remote  ca • 
sight" when installed  .• 
performance, too 

And now there's Superior! 

Order 
No. 
60 

60-2 

60-3 

PRICE LIST 

Description Price 
Fox XK 
All band detector w/self 
contained aural/visual alarm s109  00  

Fox %K IRW) 
All band detector w/remote 
control, waterproof  5139 00 
Super Fox 
Super-Heterodyne remote 
radar warning system  $279 95 

HITACHI 

OSCILLOSCOPES 
SPECIAL! 

15% OFF ALL 
HITACHI SCOPES 

• 

eri 

I ", 

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 magnified. 
It's a specification you won't find on any 
other 15 or 30 MHz scope. Plus: Z-axa 
modulation, trace rotation. front panel X V 
operation for a I 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  $850.50 
• V-301 30 MHz Single Trace $670.50 
• V-152 15 MHz Dual Trace  $62525 
• V-151 15 MHz Single Trace $490.50 

ALLIANCE 

$119.95 

HD-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. 

C D Two NEW Rotors 
from Cornell-Dubilier 

TAIL TVVISTERTm 

• For the New Super 
Com munications Antennas 

• New Thickwall Casting 
• New Steel Ring Gear 
• New Metal Pinion Gear 
• New Motor Prebrake 
• New Super Wedge Brake 
• New LEAD, Control Box 
• Safe 26 Volt Operation 
Designed for the newest of the 
king-size communications anten-
nas, the TAIL TWISTER  M is the 
ulti mate  in  antenna  rotational 
devices. The TAIL TWISTERT m 
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 
illuminated meter provides direc-
tion  readout. This new control 
box couples to the newest bell 
rotor. Using the time tested bell 
°tgy. principle, the TAIL TWIST-
ER  M  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 
idace. A new stainless steel spur 
dear system provides final drive 

HA M IV 

0 1113 1140  

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: $249.00 

The HAM 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 
HAM II I is to be mast mounted 
with  smaller arrays. A stainless 
steel spur gear system multiplies 
the torque into the dual race 98 
ball  bearing  support  assembly 
assuring years of trouble free per 
f or rnance Price: $169.00 
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MFJ INTRODUCES THE 

NEW GRA1VDMASTER  MFJ ENTERPRISES 
MEMORY KEYERS 

At $139.95 this MFJ-484 GRANDMASTER  DELUXE 
memory keyer gives you more features per dollar than any other 

memory keyer available - and Here's Why . . . 
O W M O M TO K m 11,11, 

11,11 TO COM M, 1.111101115 
AC / Iwi/  OA 3. fiflv 

cm ... V.11015 .4ES 

eel, 0111111/1. 1 TO 
TO  51.10  M11.1  TO 
%CO M 

11113•81 I MMO 51,3,1 L5jl4  15 po,FULTI1 11155AUS 

47-iza  • _ • • _. 

cur, 118111111 
o1,1 TO 114110•00L 

* S r  111107  PO& 
1 2 3 AK FA . 

• '  1•3100411, StO 

1115-SAGES1 
IONS A AN 1, row. 
11 CMS 5% 1.  • L. 

M A 141 SNOW Two .  71111 = U R  11•311111  1:1111  114.11 MURAT U M W  US  NOICATIS  011 /5 CMA•AC 111115 fl 
11111014 , ,5 0. 351 050  M.1. TO 111101  P S  PO*FA  •3 TO l ljrrSi S t  01110  1•111•1  MISS . / MOMS A 11 

TV•1M  1405  OF Off  11111,1•1  0•001  (14 

MEMORY KEYERS 
MFJ-484  Grandrnaster Memory Keyer. Up to twelve 25 character 

messages plus a 100, 75, 50, or 25 character message. 
MFJ-482  Grandrnaster 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 Curbs 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 

PAFJ•40T ORP Transmitter 

MISCELLANEOUS 
MFJ-202  RF Noise Bridge 
MFJ-1030BX  Receiver Preselector. 
MFJ-200B X  Frequency Standard 
MFJ-40T  ORP Transmitter. 
MFJ-40V  Companion ORP VFO for 401 
CPO-555  Code Practice Oscillator 
TK 555  Optional Telegraph Key 

LSP•520814  usc 52084 

SPEECH PROCESSOR 
MFJ 525  AF Speech Processor. Plugs between.rnicrophone and 

rig. Powerful natural sounding speech. Vu meter 
for adjustment of processing, 4 pin rnic jack, 6 dB 
more average SSB power, use with any rig and any 
mic, push button on-off/bypass. 

LSP-520BX 11 Logarithmic Speech Processor. Deluxe model. 
LSP-520BX  Logarithmic Speech Processor. 

r-
)4 $5495 

CMOS-8043 Electronic Keyer 
Stare of  fele  arl  des.pn  us•s  CURTIS 8043 

Keyer•on • clup 

139.95 

99.95 
79.95 
?9 95 

149 95 

59.95 
49.95 

59.95 
49.95 
29.95 
2995 
2995 
17.95 
1.95 

59'5 

119.95 

59.95 
49.95 

MFJ-984 

MFJ-982 

MFJ-981 

MFJ-980 
MFJ-962 

MFJ-961 

MFJ-949 

MFJ -941B 

MFJ-940 

700-0014 
MFJ-945 

MFJ-944 

MFJ-943 

MFJ-901 

MFJ-900 
MFJ-16010 

Versa Tuner II 

Deluxe 3kW Versa Tuner 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. SWR, 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 II. 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, balun, 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/wattrneter and mobile mounting 
bracket, less 6 position antenna switch. 300W 
Versa Tuner II. With antenna switch and mobile mounting 
bracket, less SWR/watuneter, 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 
R,nriorn Wire Tuner  For random urn long 'nor,. 200W 

24-HOUR DIGITAL CLOCK 
SOLID-STATE 

24 HOUR DIGITAL CLOCK 
MFJ-101  24 hour digital clock, totally solid state, .6" blue 

display (like TS-820S), ID time, lock function 
(prevents accidental missetting of time). 

•  A. Key  • D.0 me mory  • Ia mbic opera 

•iiin  *.vn  eA1e 1nal  squeeze  key  • 8 10  50 
ArP M  • Sulletone  and  speaker  • Speed  yoi 

,rne  Ione  Tvp,,est ', mfr .,  • U11 1.3 feosbie 5.31.(1 

, •111  k•3 1,3 O1  • 100  VOI ,  rft•ii  • 4  pn5.1,/ , 

sw.1,15  1..r  TUNE  OFF  O N  SR AT ONE  OFF 

• US., 4 peni.pni  cees  • 2i rk .  3  4 . 

ELECTRONIC KEYERS 
MFJ-80441C  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. 

P. H  1  Bencher Deluxe Iambic Paddles. Heavy steel base, non-skid 
feet. 

69.95 
59.95 
44.95 
4995 

7995 

39.95 

These MFJ active filters are the most copied in Industry. 
On 211 UN W O Clio 111,111  i ni arti sax Kn. 

.0 =Rowans • 401 •••I ••• 11,1  •••• no. 

'29". 
• 1••••1  •• .••• •••••11 • OM CV •I• • OM* 

•• *a • ••. •••  W 

•  • T 7.7= 
ssFaj/752FILTERS 
MFJ -752  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, noose limiters, 

inputs for 2 rigs. 12VDC or 110VAC with optional 

MFJ-720  AC adapter. 
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 mA. 
CWF-2PC  Same wired and tested PC board as in CWF-26 X 

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. 

299.95 

199.95 

199.95 
169.95 

169.95 

149.95 

129.95 

79.95 

69.95 
3.00 

69.95 

69 95 

5995 

49.95 
39.95 
29 95 

29 9i 

79.95 

59.95 

59.95 

44.95 
29.95 
29.95 
7 95 

1995 

19.95 
7 95 
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TUFTS 

Electronic Depart ment Store 

OPEN DAILY 9-9 

SATURDAY 9-6 

laSit I ( halge ORDER BLANK 

206 Mystic Ave., 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 1 

PRICE 

Name  Call 
5% Sales Tax 

(Mass. Residents) 
Address 

City State  Zip Shipping 

and Handling 
$3.50 
Min. 0 Check 

Card no. 

Enclosed  0 Visa  El Master Charge 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

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. 

$499 

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  sidebanci 
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 

RITA &  SCOPES 
Single and  15 and 30 MHz. Al 
four hi  ivity Hitachi oscilloscope'. 
are built  ienrand.rrg Hitachi quality sten 
dards and are hacked by a year warranty 
They're able to measure sognals 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 
,nodulation. trace rotation, front panel X Y 
operation for all four scope models, and X10 
sweep magnification. And, both 30 MHz 
,,scatoscopes  ado, r1d1 totiA,1 flel,y lines 

• V-302 30 MHz Dual Trace $850.50 
• V-301 30 MHz Sngie Trace 567050 
• V-152 15 MHz Dual Trace $62525 
• V-151 15 MHz Single Trace $490.5r; 

• Model  CL 36, 6 elements 
$392.75 

• Model MPK -3, 7500 Watts A M/ • Model  CL-203,  3 elements 
CW and 2000 Watts P.E.P. SSB — 
$67.75  $290.00 

*Model TA-36,  6 ele ments  — • Model TA-40 KR — 40 meter 
$392.75  conversion kit — $119.50 

SPECI AL , 25% OFF ALL M OSLEY ANTENNAS. 
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Peter A. Stark K20A W 

PO Box 209 
Mt. Kisco NY 10549 

Build a Talking Digital IDer 
K20AW redesigns his IDer at last 

W hen my CW identifi-
er and repeater con-

trol circuit article appeared 
in the February and March, 
1973, issues of 73 Magazine, 
I thought that those circuits 
were about as modern and 
simple as they could get. 
Over the years, I've heard 
of printed circuit boards 
and kits being sold at ham-
fests, and several ham re-
peater manufacturers have 

used the CW identifier cir-
cuit in their systems. The 
identifier also has been 
used in RTTY stations to 
provide Morse code identi-
fication. 

But times do change; sev-
eral articles have appeared 
in 73 Magazine giving cir-
cuits which modified or ex-
panded the original design. 
I finally decided that it was 

Photo A. Talking identifier. 

time tor a new identifier de-
sign. 
Here is an identifier cir-

cuit which should renew in-
terest in identifiers for a 
while. It uses six ICs, the 
same as the 1973 version, 
but this identifier talks. 
Yes, you read it right. It 

doesn't whistle or hum your 
call—it says it right out 
loud, in plain English, for 
the whole world to hear. A 

little muffled, perhaps (af-
ter all, what can you expect 
from six commonly-avail-
able ICs?), but clear enough 
to understand. 

I'm having some fun with 
mine right now. It's sitting 
on my office desk (with a lit-
tle IC timer setting it off 
about once a minute) quiet-
ly mumbling "Bah, hum-
bug!" to anyone within ear-
shot! 

Although it makes a 
great conversation piece, 
that is not its main purpose. 
I started designing this iden-
tifier while driving on a long 
vacation trip last summer. 
Every half hour or so, I 
would remember to key up 
my 2-meter rig on .52, hop-
ing that somebody would 
come back. In the mean-
time, a hundred hams could 
have passed me by going in 
the opposite direction. But 
unless I picked up the mike 
and gave my call every min-
ute or two, the chances of 
either one of us knowing 
about the other were slim. 
Wouldn't it be nice (I 
thought) to have an auto-
matic IDer which would 
key up the rig every minute 
or so and announce itself? 
If there were anybody 
around, they surely would 
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PUNCH THROUGH 
WITH THE 

STRONGEST, CLEAREST 
SIGNAL POSSIBLE! 
NEW from 

SOulow0WER 

”40C14SOM 

0 

•  

100SPEECH PROCESSOR  
lses new technique in speech processing Multiplies 
offective voice power over 10 times Features easy 
irstallation Switch for normal or processor 
operation Adjustments for gain and output level One 
year manufacturer warranty Patent Pending 

UP inv 'TIMES MORE 
TO luA EFFECTIVE! 
THAN OTHER SPEECH PROCESSORS 

NEW HI-POWER 'n95 
MODEL SP-100  I 
,f-riplete with MIC and POWER CONNECTOR 
PS9 Optional AC Power Supply 
Add 3 00 Shipping& Handling 

 5.95 
ORDER DIRECT FROM 

SOuN"°wER 
17 CLINTON PARK DRIVE r 360 
BERGENFIELD N J 07621 

DUPLEXERS 

OUR  NEW  BANDPASS-
REJECT DUPLEXERS WITH 
OUR EXCLUSIVE 

US PATENT 

4080601 

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 W RITE FOR DETAILS. 

WACOM PRODUCTS, INC. 
P 0  Box 7127 

Waco, Texas 76710 

817/848-4435  ," 79 

The TEN METER 
FM 

HANDBOOK 

S4 95 

plus 75 
postage 

add SO 

Sa ks Id, 

Describing the fascinating 
happening on 10, FM! 

A O  TEN METER 
ro- TRANSCEIVER 

FM - 10 

kd includes a two color  silk screened, aluminum 
nassis the deluxe CYBERNET lily Gaini CB board True 

,M discriminator kit, crystal lacks. pots hardware and a 
'horougn instruction manual 

OMPLETE KIT •$55 °° 
include ft 00 tor postage and handling 
Ill residents add 5°. sates tax 

M E LCO  BuoIx 6226257  
38 M5arr:50sa 

"en One  ,fe•  "se for to ,fff 

FAST S C A N A M ATE U R TELE VISI O N P R O D U CTS F O R 
T HE 4 2 0- 450 M HZ B A N D 

*ATV REPEATER  •ATV REPEATER ANTENNA-a dual antenna syste m, omnidirectional, 
Model 1570B-a co mplete syste m with filters  vertical polarization 
ready to connect to antennas 

*ATV TRANSCEIVERS 
Model TXR 15A-15 watt peak output, audio subcarrier, 2 Frequency crystal controlled receiving converter 
Model TXR 15T-15 watt peak output, audio subcarrier, tuneable receiving converter 

*ATV TRANS MITTER 
Model TX 15A-15 watt peak output, audio subcarrier 
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hear me. And voila—neces-
sity was the mother of in-
vention. 

The identifier uses an 
EPROM (Erasable Pro-
grammable Read Only 
Memory) to store the voice 
data to be spoken. The se-
cret, of course, is in know-
ing how to program this 
EPROM. I do the program-
ming on my SWTP 6800 
computer system, but it 
could be done on another 
computer just as well. This 
article includes the pro-
grams and a PC board lay-
out to make your job easier. 
(Etched and drilled PC 
boards as well as prepro-
grammed EPROMs are 
available from Star-Kits, PO 
Box 209, Mt. Kisco NY 
10549.) 

How It Works 

There are many ways 
either to store a real sound 
recording in a digital mem-
ory or to synthesize a fake 
voice. Quite a few voice 
synthesizers are available 
today, ranging from the 
Texas Instruments Speak 
and SpellTm  to the Compu-
talker synthesizer available 
for S-100 computers and 
the Radio Shack synthe-
sizer for the TRS-80. Unfor-
tunately, most of these are 
fairly complex, require 
some custom-integrated 
(and often secret) circuits, 
and are difficult to pro-
gram. 

Simply storing a digital 
image of a real voice and 
playing it back from mem-
ory turns out to be much 
easier and cheaper. That is 
how this identifier works. 
Its EPROM contains a digi-
tized "recording" of a voice 
(which had been digitized 
previously on a computer), 
and a fairly simple circuit 
then scans the memory and 
"plays" it back. The only 
problem is to store the 
voice recording in such a 
way that it doesn't exceed 
the capacity of the EPROM. 
If memory capacity were 

not a problem, then the 
voice pattern could be 

stored with voice fidelity 
better than any commercial 
hi-fi recording. In fact, digi-
tal stereo recording is the 
latest technique on the hi-fi 
scene because it can pro-
vide frequency response 
and distortion figures be-
yond anyone's wildest 
dreams of just a few years 
ago. But there is a price 
to be paid—very large 
amounts of digital data are 
involved. Digital recording 
often is done with video-
tape recorders which can 
record and play back mil-
lions of bits per second. 
Squeezing two seconds 
worth of voice into an 
EPROM which contains just 
16,384 bits obviously re-
quires some compromises, 
and it results in audio quali-
ty which is far from hi-fi. 
But it works. 

To see how voice can be 
digitized, look at Fig. 1(a). 
Here we see a typical sound 
waveform such as might be 
picked up by a microphone. 
In order to digitize that 
waveform, we sample it at 
fixed, periodic intervals, 
and digitize the voltage 
that that waveform has at 
those instants of time. 
For instance, suppose we 

measure the waveform 
voltage at the points 
marked with a dot, convert 
the value of that voltage to 
a binary number, and store 
it. If that is later "played" 
back, we get the waveform 
shown in Fig. 1(b). The result 
is a square waveform which 
changes to a new value at 
each of the sampling 
points. 
Although the square 

wave doesn't look anything 
like the original audio sig-
nal, if it is fed through a 
low-pass filter the sharp 
corners will be chopped off 
and the signal will look a bit 
better. 
If, on the other hand, we 

were to sample the audio 
signal more often—not on-
ly at the dots but also at the 
intermediate points marked 
with an X —and digitize 
that, the resulting wave-

(e) ORIGINAL AUDIO 

(A) DIGITIZED AT BLACK DOTS ONLY 

(c) DIGITIZED AT EACH DOT AND X 

(a) DIGITIZED AT AN EXTREMELY HIGH RATE 

Fig. 1. Digitizing audio at various sampling rates. 

form, shown in Fig. 1(c), 
would be a better approxi-
mation. 
Fig. 1(d) shows that when 

we digitize very often, we 
get the best waveform yet. 
Although this waveform 
does have some sharp cor-
ners, they occur at a very 
high frequency and would 
be removed very easily with 
a filter. 

How often must we digi-
tize to get an acceptable 
digitized waveform? There 
is a rule called the "sam-
pling theorem" which says 
that the sampling rate must 
be at least twice the fre-
quency of the highest fre-
quency component in the 
audio signal. In other 
words, a hi-fi signal with a 
frequency response to 
20,000 Hz would have to be 
sampled at least 40,000 
times per second. A com-
munications-quality voice 
signal with a response to 
4000 Hz would require sam-
pling at least 8000 times per 
second. 

We can get an idea of 
this from Fig. 1(b). Sampling 
at the black dots is enough 
to get a waveform which 
follows the large swings of 
the audio waveform which 
have a low frequency but 
cannot capture the small 

squiggles that have a high-
frequency component. To 
get those, we need a high 
sampling rate. 

Fig. 2 shows a block dia-
gram of the circuitry which 
would be needed to do the 
digitizing. Starting with the 
audio signal, the signal is 
amplified and sent through 
a low-pass filter. The pur-
pose of the filter is to 
remove those frequencies 
which are too high to be 
digitized (that is, more than 
half the frequency of sam-
pling). These components 
have to be removed to 
avoid further distortion dur-
ing the digitizing. 

The filtered signal is now 
sent to a sample-and-hold 
circuit. This circuit takes a 
sample of the waveform 
and holds it in a capacitor 
while the analog-to-digital 
(A/D) converter converts 
the resulting voltage to a bi-
nary number. This is neces-
sary because most A/D con-
verters require a steady in-
put voltage while they are 
converting; if the voltage is 
changing, then they will 
probably convert the volt-
age to the wrong value. 
Both the sample-and-hold 
circuit as well as the A/D 
converter are driven by a 
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(e)  SOUND-TO-DIGITAL CONVERSION 

DIGITAL 
DATA 

DIGITAL TO 
ANALOG 
CONVERTER 

FILTER 

(A)  DIGITAL -TO-SOUND CONVERSION 

Fig. 2. Circuitry needed to digitize audio. 

clock oscillator which sets 
the rate at which the input 
signal is sampled. 

The output of the A/D 
converter is now a binary 
number which can be 
stored in memory or record-
ed on tape. When the digi-
tized data is played back, 
as shown in Fig. 2(b), the 
binary data is converted 
back to an analog signal 
with a digital-to-analog 
(D/A) converter, passed 
through a low-pass filter to 
remove the sharp corners 
from the wave, amplified, 
and fed to a speaker. 

Now that we know how 
often a sample should be 
taken of the input wave, we 
have another question: 
How accurately must it be 
digitized in the A/D con-
verter? This is related to the 
number of bits produced by 
the converter for each sam-
ple. 
A binary number consist-

ing of just one bit can take 
on only one of two values — 
either 0 or 1. A binary num-
ber consisting of two bits 
can have values of 00, 01, 
10, or 11, a total of four dif-
ferent values. In general, a 
number which consists of n 
bits can take on 2n different 
values. For instance, ten 
bits allow 1024 different 
numbers. 
Suppose the converter 

produces a binary number 

DIGITAL 
OUTPUT 
DATA 

consisting of just one bit 
That one bit is not enough 
to indicate the precise volt-
age of the input. With one 
bit, we can tell only wheth-
er the input was positive or 
negative. This obviously 
will lead to a very distorted 
wave, since we cannot hope 
to keep all the little squig-
gles in the audio signal. 
On the other hand, a ten-

bit number can represent 
1024 different numbers. 
Thus, we could measure 
and encode 512 different 
positive voltage levels and 
512 different negative volt-
age levels. Thus, the more 
precise we want our mea-
surements of the sample 
voltages to be, the more 
bits we need for each mea-
surement. 
In a hi-fi system, we often 

try to get a signal-to-noise 
ratio (S/N) of 60 dB or more. 
60 dB is a voltage ratio of 
1000 to 1, so that we must 
be able to reproduce two 
signals even if one is 1000 
times larger than the other. 
This requires being able to 
measure at least 1000 dif-
ferent positive voltage 
levels and 1000 different 
negative voltage levels, for 
a total of 2000 different 
voltage levels. Since 211 = 
2048, we need at least 11 
bits for this. By the time you 
add a few more bits to al-
low these signals to be re-
produced with low distor-

tion and to give a little 
"headroom" so that an oc-
casional burst of extra vol-
ume can get through, you 
are close to 14 bits per sam-
ple. 
The digital systems being 

proposed in the hi-fi indus-
try use between 14 and 18 
bits per sample; 14 bits are 
used in consumer products 
and up to 18 bits are used in 
the studio-quality recorders 
which produce the master 
tapes. 

How many bits per sec-
ond (bps) does this add up 
to? For pure hi-fi, we need 
at least 40,000 samples per 
second, each with at least 
14 bits, for a minimum of 
560,000 bps (and up to 2 
MHz in studio-quality sys-
tems). At a rate of 560,000 
bps, a 16,384-bit EPROM 
would provide hi-fl for 
about 0.03 second. Not 
enough for a grunt, let 
alone a ham call. 

So we must limit the 
number of bits per second. 
This is done by drastically 
reducing the sampling rate 
and also reducing the num-
ber of bits from the A/D 
converter. 

To squeeze a two-second 
call into this ROM, we can 
store 8192 bps. At a sam-
pling rate of 8000 Hz or so 
(to cover the communica-
tions audio range to 4000 
Hz), that gives us about one 
bit per sample. This means 
that we don't need a com-
plex sample-and-hold cir-
cuit, an A/D converter, or 
even a D/A converter. All 
we need is some circuit 
which can tell whether the 
input audio is positive or 
negative at the sampling in-
tervals, and which produces 
a one-bit output-1 if posi-
tive, 0 if negative. That 
turns out to be very simple 
to do. 
The disadvantage is that 

our voice recording will be 
very distorted. But by 
heavily filtering the output 
with a low-pass filter, we 
can remove some of that 
distortion and make the re-

sult quite understandable. 

The Talking Identifier 

Let's leave for a moment 
the question of how you 
"record" the voice and 
store it in the ROM, and 
look at the circuit of the 
talking IDer itself, Fig. 3. 

The voice pattern is 
stored in a 2716 EPROM. 
This is a memory IC current-
ly selling for about $10-
$15. It is organized as 2K x 
8, meaning that it has 2K 
storage locations (which is 
2048), each holding an 8-bit 
number. 
Each of those 2K loca-

tions has an address, a 
binary number which 
ranges from 00000000000 
to 11111111111. This 11-bit 
address is fed to the 
EPROM  via  the  A10 
through AO address pins 
shown at the bottom of the 
IC. Each time we give the 
EPROM an address, it out-
puts the contents of the ad-
dressed location on the 
eight data lines, D7 through 
DO, shown on the right side 
of the EPROM. 

The eight bits in the loca-
tion come out in parallel, 
meaning all at the same 
time. But we want the bits 
one at a time, roughly 
1/8000 of a second apart, 
since each bit represents 
one sample of the recorded 
voice pattern. (Over a space 
of two seconds there is a 
total of 16,384 samples or 
bits, which are stored in 
consecutive locations on 
the EPROM. The first eight 
bits are in memory loca-
tion 00000000000, the next 
eight bits are in location 
00000000001, and so on, up 
to the last eight bits, 
which are in location 
11111111111.) 

The job of splitting up 
the eight bits in one loca-
tion into individual bits is 
handled by the 74LS151 
multiplexer. This IC be-
haves like an SP8T switch 
which is continuously rotat-
ing, scanning the eight bits 
coming in from the EPROM 
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much like the distributor in 
a V8 car engine. It changes 
the parallel data coming in-
to the multiplexer into seri-
al data. The result, on pin 5 
of the multiplexer, is a 
square wave which carries 
the frequency components 
of the voice but, of course, 
doesn't have any amplitude 
information because ampli-
tude was never digitized. 
This signal is fed into an ac-
tive low-pass filter which 
uses an LM3900 Norton op 
amp, and which cuts off at 
just under 4000 Hz. This 
provides the audio output. 

The rest of the circuit 
simply provides different 
addresses to the EPROM to 
scan through its memory 
and also drives the multi-
plexer. 

This part of the circuit 
starts with one section of a 
74LS132 quad, two-input 
NAND, Schmitt-trigger IC 
which,  along  with  a 
220-Ohm resistor and 0.4-uF 
capacitor, forms an oscilla-
tor which oscillates at 

• 

4020 14-BIT COUNTER 

RESET 

DI 

02  741_5151 

"  MULTI-
"  PLEXER 

0 

2 

0 
A 

10 II 

11K 

50µF 

555 

2 

0  0 
C  B 

74LS93 
4-817 COUNTER 

74LS132 

Fig. 3. Talking identifier diagram. 

about 8 kHz. The output of 
this oscillator is sent to pin 
10 of a 4020 CMOS counter. 
The 4020 is a 14-stage rip-

ple counter which contains 
fourteen flip-flops. Since 
214 = 16,384, this counter 
can count off 16,384 clock 
pulses. Since the clock fre-
quency is about 8 kHz, if we 
start this counter at a count 
of 0, it will take approx-
imately two seconds to 
count up to its maximum 
count. As it does so, it's 
counting off the 16,384 
data bits which are being 
converted into an audio 
signal. 

We really need 14 out-
puts from that counter to 
drive the EPROM address 
lines and the multiplexer. 
Unfortunately, to save on 
pins the 4020 pro‘ Ides only 
the 11 outputs from the 4th 
flip-flop (Q4) through the 
14th flip-flop (Q14); the out-
puts of the first three flip-
flops are not accessible. So, 
we have a second counter, 
which is a 74LS93 binary 
counter. The oscillator sig-

5.66 

100K  27K 
'AA  VtA 

/77 

•SV 

nal which goes to the 4020 
goes also to the B input, pin 
1, of the 74LS93. Three of 
the flip-flops in this IC 
(called B, C, and D) count in 
parallel with the first three 
flip-flops of the 4020, and 
give us the missing signals. 

These three signals, on 
pins 11, 8, and 9 of the 
74LS93, change very rapidly 
and continuously drive the 
multiplexer which, there-
fore, scans the output of 
the EPROM at a high speed 
(one bit every 1/8000 sec-
ond). 

The eleven bits from the 
4020 have a lower frequen-
cy and, therefore, drive the 
address lines of the EPROM 
at a slower rate (one ad-
dress every 1/1000 second). 
Thus, the EPROM feeds out 
a new group of eight bits 
every 1/1000 second. Since 
there are 2K such groups, 
this again takes about two 
seconds. 
When the two seconds 

are up, the 4020 and 74LS93 
counters reach their max-

AUDIO OUT 

imum count and reset 
themselves back to zero. At 
the instant that this hap-
pens, the Q14 output of the 
4020 switches from a high 
level (near 5 volts) to a low 
level (near 0 volts). This sig-
nal goes to an unused sec-
tion of the 74LS93 and turns 
on a fourth flip-flop in that 
counter; as a result, its QA 
output goes high. This sig-
nal is inverted into a low by 
another section of the 
74LS132 and is fed back to 
stop the clock oscillator. As 
soon as the 2-second voice 
ID is done, therefore, the 
clock stops, all the counters 
(except the A flip-flop in the 
74LS93) freeze at zero, and 
the IDer stops. 

The IDer is restarted by 
resetting all counters to 
zero with a positive pulse 
coming out of pin 3 of still 
another section of the 
Schmitt trigger NAND. This 
start signal could be gener-
ated externally, but for use 
with a 2-meter FM rig on 
146.52 we have a 555 timer 
which automatically gener-
ates a very short reset pulse 
every 30 seconds or so. This 
pulse resets the A flip-flop 
in the 741_593, which re-
leases the clock and starts 
the ID process all over 
again. 

Connected to the clock 
control line is an NPN tran-
sistor. When the clock is 
running (that is, when the 
IDer is identifying), that 
transistor is turned on; 
when the IDer is off, so is 
the transistor. By connect-
ing the collector to the 
push-to-talk (PTT) line of 
the rig, the IDer automati-
cally keys the transmitter 
while it is identifying. This 
circuit is suitable only for 
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Fig. 4. PC board, copper side. 
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Fig. 5. Parts layout. 
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driving the PTT line in 
small, transistorized trans-
ceivers. Those rigs which re-
quire large currents to drive 
a PTT relay may require an 
additional buffer transistor. 
Although there are no po-

tentiometers in the circuit, 
there are several compo-
nents which may require 
adjustment. The 100k resis-
tor in the active filter is 
chosen to provide a fairly 
small output audio level; if 
more audio signal is need-
ed, it can be reduced to as 
low as 5k. Incidentally, do 
not use disc capacitors in 
the active filter circuit. Use 
good quality polystyrene or 
dipped mica caps. 
The oscillation frequen-

cy of both the 74LS132 os-
cillator and the 555 timer 
depends on the tolerance of 
the resistors and capacitors 
used. Since capacitors, es-
pecially, tend to have very 
wide variations, some trim-
ming may be needed to get 
the right results. To vary the 
spacing between IDs, you 
may want to increase or de-
crease the capacitor value 
in the 555 timer circuit. 
If the 741_5132 oscillator 

runs too fast or too slow, 
the voice pattern in the 
EPROM will be scanned too 
fast or too slowly, with the 
same result as when a rec-
ord is played too fast or too 

slow. You may like the 
Donald Duck quality this 
gives, but for best results 
you should trim the RC val-
ues in this oscillator for the 
most natural speech sound. 

The circuit layout is not 
critical, and almost any 
construction method will 
work, including wire-wrap 
and temporary prototype 
socket hookup. If desired, 
you can use the printed cir-
cuit board shown in Fig. 4. 
Fig. 5 shows the parts lay-
out for the PC board. 

The identifier needs ap-
proximately 100 mA of + 5 
volt power. This is provided 
easily by a three-terminal 
regulator. If you use the 
IDer in your mobile, simply 
include the regulator cir-
cuit of Fig. 6. Assuming a 
load current of 100 mA and 
a worst-case auto battery 
voltage of 16 volts, the reg-
ulator must drop 11 volts 
for a power dissipation of 
1.1 Watts. With a good heat 
sink, all this can be dropped 
in the three-terminal regula-
tor itself; by adding a 
39-Ohm, 2-Watt resistor as 
shown in the circuit, how-
ever, we drop 3.9 volts 
across the resistor. This re-
moves almost .4 Watts of 
heat from the regulator and 
dissipates it in the resistor 
instead. 
For applications that re-

quire even lower power 
(such as for battery-pow-
ered applications), total cir-
cuit power can be reduced 
even more by lifting the 
chip enable pin (pin 18) of 
the 2716 from ground and 
connecting it instead to pin 
12 of the 74LS93. This dis-
ables the 2716 when the cir-
cuit is not identifying. The 
circuit still draws around 
100 mA when identification 
is in progress, but cuts it 
down to less than half dur-
ing other times. 

"Recording" the EPROM 

To digitize the audio sig-
nal, we need a filter to 
remove high-frequency 
components above 4000 Hz 
and a comparator circuit to 
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RF-221 RF PROBE  35.00 

LaRUE ELECTRONICS 
1112 GRANDVIE W STREET 

SCRANTON, PENNSYLVANIA 18509 
PHONE [7171343-2124 

...Reader Service—see page 226 73 Magazine • December, 1980  169 



sense the polarity of the in-
put audio. This circuit uses 
another LM3900 quad Nor-
ton op amp and is shown in 
Fig. 7. 
One op-amp in the 

LM3900 is used as an active 
low-pass filter with a cutoff 
frequency of just under 
4000 Hz. This amplifier/fil-
ter has a small amount of 
gain but not enough to ac-
cept the weak signal from a 
microphone. It is designed 
for use with an external 
mike preamp or with the 
higher-level output of a 
tape recorder. I generally 
record the desired message 
on tape first and then feed 
the speaker output of the 
recorder to the audio input 
of this circuit. 

A battery-operated re-
corder is best in this case, 
since with a high gain it is 
possible for hum to be digi-
tized between words. Hum 
gets swamped out during 
speech, but when there is 
silence, the circuit works 
much like a volume com-
pressor by boosting low-
level sounds. Thus, a good 
SiN ratio is essential. The 
10k volume control on the 
input helps to cut down ex-
cessive signal; its correct 
adjustment is important. 
The output of the filter is 

sent to another op-amp sec-
tion of the LM3900, which is 
used as a slicer or compara-
tor. The signal coming from 
the filter is sent to one input 
of this op amp while a refer-
ence current from the 10k 
zero-set pot is fed to the 
other. As the filtered audio 
output goes above or below 
the reference signal, the 
digital output from pin 9 
switches between 0 and + 5 
volts. 
The 10k zero-set pot 

should be adjusted so that 
with the audio input short-
ed to ground, the output is 
just on the verge of switch-
ing between 0 and +5 
volts. With proper adjust-
ment, positive audio peaks 
will clip the digital output 
one way while negative 
peaks flip it the other way. 

For testing purposes, an 
audio amplifier/speaker 
combination can be con-
nected to the digital output 
to monitor the signal after it 
has been digitized; I use an 
inexpensive Radio Shack 
signal tracer for this pur-
pose. The digitized signal is 
supposed to be filtered be-
fore being heard, so this sig-
nal will sound excessively 
harsh, but it is good enough 
to give you an idea of 
whether the circuit is work-
ing. 
Once we have the one-bit 

digital output, we must 
sample it at intervals of 
about 1/8000 second, con-
vert the samples into 8-bit 
bytes, and store them. Be-
fore burning them into the 
EPROM, however, it is very 
convenient to be able to 
"play" them back to make 
sure that the volume con-
trols have been set right 
and that we have the right 
voice segment. It also 
would be very convenient if 
in some way we could edit 
the digital code to elimi-
nate any noise just before 
and after the call. In other 
words, it would be very con-
venient if we could store 
the message in RAM and 
read or modify it before it is 
permanently stored in 
EPROM. 

Building a special piece 
of hardware for just this 
purpose is difficult and ex-
pensive. Fortunately, most 
home or personal compu-
ters have an input and out-
put port which could be 
used to input or output this 
one-bit digital signal and 
also have RAM which could 
be used to store the code 
temporarily. This makes the 
job almost trivial. 

To do this, you need a 
program which will input 
data, group bits together in 
sets of 8, and store them. In 
most cases, this program 
has to be written in ma-
chine or assembly language 
since most BASIC systems 
are not fast enough to take 
8000 samples per second 
and process them. 

AUDI 
1NPU 

106 
VOLUME 

A* 

•I2V 
IN FROM AUTO t 39 

2W 

101 

LM309K 
OR 7805 

•SV 

(HEAT SINK) 101 
Fig. 6. Voltage regulator for mobile use. 

68K 

TO .5v 

Fig. 7. Audio-to-digital conversion circuit. 

TO •Sv 

Obviously, the program 
will depend on the particu-
lar computer used, but as a 
starter, I'm including here 
three programs written for 
an SWTP 6800 system 
which are very useful. 
Parallel input/output on 

6800 systems is usually han-
dled by an IC called a PIA 
or Peripheral Interface 
Adapter. Although this IC 
has twenty input/output 
pins, only two are used in 
this application—bit 0 of 
port A gets the input from 
the circuit of Fig. 7, while 
bit 1 of the same port feeds 
an audio amplifier/speaker 
combination which is used 
to listen to the recorded 
sound. 

DIGITAL 
OUTPUT 

Program 1 is an echo pro-
gram which is used only for 
testing. It inputs via bit 0, 
outputs the bit right back to 
bit 1 of the input/output 
port, and then waits for a 
short while to simulate the 
delay between samples. 
When everything is running 
correctly, the audio coming 
out of the computer will 
sound very similar to the 
audio you could hear di-
rectly at the output of the 
circuit of Fig. 7. (It, too, will 
sound harsh because of the 
lack of filtering.) 
The program starts by ini-

tializing the PIA to set up 
the correct bits for input 
and output. The main part 
of the program (starting at 

• • THIS PROGRAM INPUTS DATA FROM PORT A BIT 0 * 
SOF A PIA IN PORT 7, AND ECHOES IT TO BIT I r 

1801C1  PIADAT LOU  $801C  PORT A DATA/DIRECTION RED 
180101  PIACTL LOU  PIADAT.I  PORT A CONTROL REGISTER 

101001  ORG  $0100 
0100 7F 80ID  START  CLR  PIACTL 
0103 86 02  LDA A 1$2 
0105 87 801C  SIN A PIADAT 
0108 86 04  LDA A 11$4 

010A B7 80ID  STA A PIACTL 
010D 86 80IC  LOOP  LDA A PIADAT 
0110 48  ASL A 
0111 B7 80IC  STA A PIADAT 
0114 811 02  DSR  WAIT 
0116 20 F5  BRA  LOOP 

RESET PIA 
SET BIT 0=INPUT, BIT IrOUTPUT 

RESET BACK TO DATA 

LOAD DATA FROM PORT A BIT 0 
SHIFT LEFT INTO BIT I 
OUTPUT TO PORT A BIT 1 

60 BACK AND REPEAT 

* FOLLOWING WAIT ROUTINE INTRODUCES A DELAY 
* WHICH PERMITS SAMPLING RATE TO BE CHANSED 

0118 CE 0010  WAIT  LOU  11$0010 
011D 09  UA W  DES 
011C 26 FD  BRE  W WI 

011E 39  RTS 

INITIALIZE INDEX REGISTER 
DECREMENT INDEX 
REPEAT IF NOT YET ZERO 
OTHERWISE RETURN 

Program 1. Echo test. 
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RTTY READER--NE W LO W PRICES! 
Decodes RTT Y  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. 
No CRT or de modulator required . . . Nothing 
extra  to  buy!  • Built-in active mark & space 
filters with tuning LE Ds for 170, 425 & 850 Hz 
FS K. • Copies 60, 67, 75, & 100 W P M Baudot & 
100 W P M ASCII. • NOW you can tune in RTT Y 
signals fro m amateurs, news sources & weather 
bulletins. The RTT Y REA DER converts RTT Y 

signals into alphanu meric sy mbols on an eight-character moving LE D readout. Write 

for details or order factory direct. 

RTTY RE A DER KIT, model RR K   $169.95 
RTT Y REA DER wired and tested, model RRF   $249.95 

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

7itivuxe Corporation  Telephone: (414)241-8144 
Post Office Box 513G, Thiensville, Wisconsin 53092 

IRON POWDER and FERRITE PRODUCTS 

A MI D  N. 
Leval 33.1 

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 - COMPLETELY ASSEMBLED - 
ONLY  ONE  NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS!  EXCELLENT FOR CON-
GESTED HOUSING AREAS - APARTMENTS 
LIGHT - STRONG - AL MOST  INVISIBLE! 

CO MPLETE AS SHO WN with 90 ft. RG58U-52 ohm leedline, and PL259 connector, ',Isolators, 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 recievinge Low SWR over an bands -Tuners usually NOT NEEDED! Can be used as 
onverted V's - 'loners - in attics, on building tops or narrow lots . The ONLY ANTENNA YOU WILL EVER NEED 
FOR ALL DESIRED BANDS - WITH ANY TRANSCEIVER - NE W - EXCLUSIVE! NO BALUNS NEEDED! 

80-40-20-15-10-6 meter- 2 trap — 104 ft. with 90 ft. R G58U -connector -Model 998BUA ... $69.95 
40-20-15-10 meter --- 2 trap --- 54 ft. with 90 ft. RG58U - connector - Model 1001BUA .... $68.95 
20-15-10 meter --- 2 trap --- 26ft. with 90 ft. RG58U - connector - Model 1007BUA  ...... $67.95 

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postaye - clerical-
customs etc)or order using VISA - MASTER CHARGE - CARD - AMER. EXPRESS. Cove number and ex 
date. Ph 1-308-236-5333  9AM - 6PM week d•ys. We shop on 2-3 days. ALL PRICES WILL INCREASE . 
SAVE - ORDER NO W! All antennas guaranteed for 1 year. 10 day money back troal of returned on new condition' 
Made on USA. FREE INFO AVAILABLE ONLY FROM 

WESTERN ELECTRONICS  Dept. A7.12  80  Kearney, Nebraska, 68847 

' 

FOR ALL MAKES & MODELS OF AMATEUR 
TRANSCEIVERS  -  TRANSMITTERS  - 
GUARANTEED  FOR  2000  WATTS  SSB 
1000 WATTS CW. INPUT FOR NOVICE AND 
ALL CLASS AMATEURS! 

Radio Ifforld 
YAESU CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

DRAKE 
TR7-DR7 I COM 

IC-720 

ROBOT 
BOO  FT70/ 

Featuring Kenwood, Yaesu, Icorn, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hus-ter, Mini 
Products, Bird, Mirage, Vibroplex,  Bencher,  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 Just a few minutes oft the NYS Thruway (I-90) Exit 32 

KEN WOOD 
TS830S 

IZZ 
OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
CALL TOLL FREE  ORISKANY, NEW YORK 13424  Warren - K21 XN 

800-448-9338 N.Y. Res. Call (315) 337-0203  Bob - WA2MSH 

35w 2 si FM AMPLIFIER KIT 
3 Watts In -35 Watts Out 

osS 
00" 05' 

'9 b 
op o 

$6995 
P PD 
USA 

MODEL 335-K 

382 

C OMMUNICATION  C ONCEPTS INC 
2648 NORTH ARAGON AVE 

DAYTON, OHIO 45420 

1513) 296-1411 
VISA 

i/PILOTS 

s 
a 

Build  your  own  aircraft 
transceiver. For details send 

for FREE CATALOG. • 
woo 
o/381 

I  (916)  ** Radio Systems 
272-2203 / Technology, Inc. 

10985-T GRASS VALLEY AVE 

"hiwww• *  GRASS VALLEY. CA 95945 

UPGRADE 
SUCCESSFULLY! 

— P A S S T H E F C C E X A M — 

ANNOUNCING 
the New 1981 

LICENSE THEORY REVIEWS 

FOR THE 

TRS-80 16K Computer 

• 12 Programs Per License Class 

• Each Comprehensive Package 

Totals 98,000 Bytes. 

• General, Advanced or Extra. 

$19.95 or  $39.95 
each  for all 

8OTM 

••••• 383 

MICRO-801m INC. 
S-2665 No. Busby Road 

Oak Harbor, WA 98277 
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* • THIS PROGRAM INPUTS DATA FROM PORT A BIT 0  * 
* OF A PIA IN PORT 7, PACKS 8 BITS PER BYTE,  4 

* AND STORES THE DATA IN MEMORY LOCATIONS 1000 * 
* TO 7FFF. 

(801C)  PIADAT EQU 
1801D1  PIACTI EQU 

$801C  PORT A DATA/DIRECTION RED 
PIADAT+1  PORT A CONTROL RESISTER 

101001  ORG  $0100 
0100 7F 801D  START  CLR  PIACTL 
0103 86 02  LDA A 11$2 
0105 87 80IC  STA A PIADAT 
0108 86 04  LDA A 11$4 
010A B7 801D  STA A PIACTL 

0100 CE 1000  LDX  V$1000 
0110 Co 08  LOOP)  LDA B 11$08 
0112 F7 0132  STA B BITCTR 
0115 4F  CLR A 
0116 F6 801C  LOOP2  LDA B PIADAT 
0119 C4 01  AND B N$01 
0118 48  ASL A 
011C 1B  ABA 
0110 C6 10  LDA B 11$10 
01IF 50  4411  DEC B 
0120 26 FD  DOE  WAIT 
0122 70 0132  DEC  BITCTR 
0125 26 EF  DOE  LOOP2 
0127 A7 00  STA A 0,X 
0129 08  INX 
012A 8C 7FFF  CPO  11$7FFF 
012D 26 El  ONE  LOOP) 
012F 7E EODO  JHP  $E0D0 

0132  FITCTR ROB  1 

RESET PIA 
SET 810 0=INPUT, BIT 1=OUTPUT 

RESET BACK TO DATA 

POLNT TO MEMORY BUFFER ADDRESS 

COUNT 8 BITS PER BYTE 
ERASE A ACCUMULATOR 
READ DATA INTO B ACCUMULATOR 
MASK OFF EVERYTHING EXCEPT BIT 0 
SHIFT A ACCUN LEFT 
ADD HEW BIT FROM B TO A 
SET UP COUNTER FOR SAMPLING DELAY 
DECREMENT B 
REPEAT IF NOT YET ZERO 
DO FOR 8 BITS 
6E7 NEXT BIT 
STORE BYTE UHEN COMPLETED 
INCREMENT INDEX REGISTER POINTER 
CHECK FOR END OF MEMORY 
REPEAT IF OK 
RETURN TO MONITOR UHEN DONE 

BIT COUNTER TO COUNT 8 BITS 

Program 2. Input. 

* THIS PROGRAM GETS DATA FROM MEMORY 
* LOCATIONS 1000-7FFF, UNPACKS IT INTO  * 
* INDIVIDUAL BITS, AND OUTPUTS TO PORT A * 
* BIT 1 OF A PIA IN PORT 7. 

(801C)  PIADAT EGO 
(801D)  PIACTL EQU 

$801C  PORT A DATA/DIR REGISTER 
PIADAT+1  PORT A CONTROL REGISTER 

(0180)  ORG  $0180 
0180 7F 801D  START  CLR  PIACTL 
0183 06 02  LDA A AU 
0185 87 801C  STA A PIADAT 
0188 86 04  LDA A 014 
018A B7 80ID  STA A PIACTL 
018D CE 1000  LDX  011000 
0190 C6 08  LOOP1  LDA 11 0$08 
0192 F7 094  STA B BITCTR 
0195 A6 00  LDA A 0,0 
0197 16  LOOP2  TAB 
0198 48  ASL A 
0199 59  ROL B 
0I9A 59  ROL B 
0198 59  ROL B 
0I9C E4 02  AND B 11$02 
019E F7 901C  STA B PIADAT 
01A1 C6 08  LDA B 0808 
01A3 5A  WAIT  DEC B 
0104 26 FD  DOE  WAIT 
01A6 7A 0194  DEC  BITCTR 
0109 26 EC  BNE  LOOP2 
0168 08  1NX 
01AC 8C 7FFF  CPX  0$7FFF 
01AF 26 OF  BNE  LOOP1 
01B1 7E EODO  JMP  0E000 

0184  BITCTR ROB 

RESET PIA 
SET BIT 0.INPUT, BIT 1.0UTPUT 

RESET BACK TO DATA 

POINT TO MEMORY BUFFER ADDRESS 

COUNT 8 BITS PER BYTE 
GET NEXT 1111E FROM MEMORY 
TRANSFER IT TO B REGISTER 
SHIFT A ACCUM LEFT 1 BIT 
ROTATE I LEFT 3 BITS TO MOVE THE CURRENT 
BIT FROM BIT 7 (LEFT-MOST) 1NTU 
BIT 1 (SECOND FROM RIGHT) 
MASK OFF EVERYTHING EXCEPT BIT 1 
OUTPUT TO PIA 
SET UP COUNTER FOR SAMPLING DELAY 
DECREMENT B 
REPEAT IF NOT YET ZERO 
DO FOR 8 BITS 
IF BIT COUNTER NI! ZERO 
INCREMENT INDEX WHEN BYTE IS DONE 
CHECK FOR END OF MEMORY 
REPEAT IF OK 
RETURN TO MONITOR WHEN DONE 

BIT COUNTER TO COUNT 8 BITS 

Program 3. Output. 

the statement labeled 
LOOP) loads a bit from the 
PIA, shifts it left from bit 0 
into bit 1, and outputs it. 
Then it branches to a WAIT 
subroutine for a short de-
lay, after which it branches 
back to LOOP. 
For experimental pur-

poses, it's important to be 

able to calculate how many 
samples are taken per sec-
ond. This is done by com-
puting how many computer 
clock cycles are required 
for each instruction in the 
loop. In Program 1, the 
main loop takes 31 clock 
cycles plus 8 cycles for 
each repetition of the 

WAIT1 loop. With the 
WAIT1 loop initialized 
(with the LDX instruction) to 
run 16 times (0010 hexadec-
imal), the total time be-
tween samples is 31 + (16) 
X (8) = 159 clock cycles. 

In a typical SWTP com-
puter running with a 
900-kHz clock, each clock 
cycle takes 1.11 microsec-
onds, so that the total delay 
between samples is 177 mi-
croseconds; this translates 
into a sampling rate of 
about 5600 samples per sec-
ond, which is about the 
minimum that can be used 
for acceptable results. For 
8000 samples per second, 
the LDX instruction should 
be changed to run the 
WAIT1 loop 10 times. 

Once the echo test pro-
gram reveals that the A/D 
conversion and the compu-
ter input/output circuitry is 
working correctly, Program 
2 can be used to input data 
into the computer's mem-
ory, while Program 3 is used 
to output it back to the 
speaker. Both of these pro-
grams have a WAIT loop 
which provides some con-
trol over the delay between 
samples. There is some lee-
way here in adjusting this 
delay. If the number of 
samples taken per second is 
changed above or below 
8000 (to increase playing 
time, for instance), the 
clock oscillator frequency 
in the identifier circuit of 
Fig. 3 also has to be 
changed to a similar value 
or the final output will have 
a pitch which is too high 
(like Donald Duck) or too 
low. 
Both programs are 

cated in low memory, with 
the input program starting 
at location 0100 (hex) and 
the output program at 0180. 
They do not overlap and, 
therefore, can be in mem-
ory at the same time. Thus, 
we can input audio, store it 
in memory, and then output 
it right back. 
The programs are written 

for a 32K computer and use 
locations  1 000  (hex) 

through 7FFF to store the re-
sultant digital data. This is a 
total of 28K of memory; at 
the rate of 1K per second, 
this can store a total of 28 
seconds of sound. When 
Program 2 is finished, it re-
turns to the monitor. Rather 
than calculate the sampling 
rate by computing the num-
ber of cycles per loop, etc., 
an easier way to adjust the 
WAIT loop is to note how 
long the overall program 
runs. If it runs exactly 1 sec-
ond per K of memory used, 
then it is running at 8192 
samples per second. 

By changing the starting 
address (1000 hex) or the 
ending address (7FFF) in 
Program 3, we can "play" 
back just selected portions 
of the input. In this way, we 
can pick one of several ver-
sions of the same call, 
choosing the one that 
sounds best. This allows us 
to edit the data before it is 
stored into EPROM. Once 
you find the portion which 
sounds best, burn that por-
tion into the EPROM and 
keep the rest of the EPROM 
data empty (an erased 2716 
EPROM has a hex FF in 
every location). This will as-
sure that no noise or sounds 
are in the EPROM other 
than the actual call. 

Conclusions 

While this talking identi-
fier won't win any awards 
for hi-fi quality, it is perfect-
ly understandable and ful-
fills its purpose well. It also 
gives you a chance to ex-
periment with speech re-
production via digital 
means. In addition, it's a lot 
more satisfying to build 
such a device from com-
monly-available ICs than to 
go out and buy an expen-
sive synthesizer chip or sys-
tem. Why don't you try it? 

So, if you ever hear some-
thing grumble "K20AW" 
on 146.52 as I speed by your 
house on the nearby Inter-
state, maybe you'll be able 
to turn on your own IDer 
and have it come back to 
me.• 
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2222_Kka 

DOWN CONVERTER 

_  

MERRY  CHRISTMAS 

FROM 
UNIVERSAL  COMMUNICATION  

BESONIN wd  STEVE ..66111 

KNOWN IS INN STOP SIGN ISIRD 

1015 2380.6, DOVENCON MEN KIT 

WORKS INN IRANI/V[0 BOARD EVEN 

MINIS 111E11111T M M ORI 

SO WHY Ply TIVICE KS MOCK? 

Kit supplied with a 6 page 
broshure. PC board, Diodes. 
Chip Caps, Transistors.and 
all  parts to complete a 
working board. $38'" 

Pools 
SUPP M 

Money Order.  or Check 
mail or Phone 

UNIVERSAL COMMUNICATIONS  

RO.BOX 6302; ARLINGTON, T EX.  76011 
817-265 0391 

MICROWAVE ANTENNAS &KITS 

• MICROWAVE TRANSISTORS 

• AZ-EL OPTION KITS  . 

• 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 
3110 Evelyn Street  346 
Roseville, MN 55113 
612-636-9469 

Satellite TV 
FOR THE HOME 

Sick of Network TV? 

Ow receiver lois you get 
over 75 channels of 1.1.01 
*Ion directly from Garth 
orbiting cable TV satellites , 
HBO. ShowIlme, super Ili8 
hens. spoils and rnowl.• 
horn around the world 

We don't just sell information! 
We Manufacture Hardware! 

Our 94-page catalog and infomiation book tell 
the whole story! Inexpensive dishes, high pro-
feeds, computer aiming software! Specs, kits 
and more! Send $7.95 today! 

24-hour CO D Hotline 
(305) 339-7600 Zoos. ; taloa 

SPACECOAST RESEARCH ' 3°9  
Dept. S. P.O. Box 442, Altamonte Springs, FL 32701 

THE  o f BRAKE 
/ I T  o f .060 ALUM. & 

STL. 

END & FORM 

alfl 
CLEA N 
SMOOTH 
ENDS TO 
90 ° EASY 

TO USE 
BUILD CUSTO M 

CABI NETS YOU'LL BE 

PROUD OF! CO M MERCIAL 

QUALITY AT 1/10 THE COST! 

GUARANTEED! ,Q95 
ORDER NO W FRO M;  +20_2 

P& h Z ASS OCIATES 

SILVER SPRINGS , FLA, 32688 

cont. u.s. 
P 0 BOO 757 
3050 NE 55 TN AVE  only. sorry 

no 

SLOTTED ARRAY 
ANTENNA -378 

• 2100  100 MI-lz 
• 16 dBi gain 
• 14  98 degree beamwidth 
• H or V polarization 
• Type N connector 
• Low wind loading 
• Alodined 
• 24"x 5"x 1" 
• Mast mount 
• Superior to 20" dish 

• Commercial grade 
• Mast mount 

Postpaid  S35 

Optional small corner reflector narrows 

beam width to Mx 14 degrees; in-

creases gain 4 dBi. FREE PLAN. 

Hipp 1508 Ports O'Call 
Plano, Texas 75075 

SYNTHESIZED 

SIGNAL GENERATOR 

• Covers 10010 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 60dB below carrier • RF output adjustable from 
50 to 500mv across 50 ohms • Operates on 12vdc 
@ 1/2 amp • Price $299.95 plus shipping. 
In stock for immediate shipping. Overnight 

delivery available at extra cost. Phone: (212) 
468-2720. 

VANGUARD LABS 
196-23 Jamacia Ave. Hollis, NY 11423 

PRODUCTION OVER-RUNS 

ASSORTED... NEW 

MINIATURE 
SWITCHES 
TOGGLES, ROCKERS, 

SLIDES, etc. 

From one of America's 
Leading Manufacturers 

Original Cost to $15 Each! 

BAG OF 20 $ 1 .0 0 

5 BAGS $4.00 
Fl res add sls. Os. 

Add 20f per bag, Shipping/Handling 
No C.O.D.'s 

.-- 386 

Electro-Components Division 
P.O. Box 5055, Dept. 73 
Ft. Lauderdale, FL 33310 

t Radio Amateurs! 
Tempo Handheld! 

• I 

• IT 

s 2 

• 21 
• 

• 5.1 

$2.32.$0 
$260.90 
$315.00 

5350.00 

$214 50 

5299 95 

2 Nicier 
With 'nun. Pad 
2211 wiz 

With 'Iotw Pad 
2 Meter 5 %Vail 
%Val, Time Pail 

AROI PCS-1000 
2 '%1,1cr $119.95 MARS t:Al'AILII ITN 551111 51E/15 

AZDOIPCS-280(1 

III 

SWIM ASRO 10211X 

PO) II Sl, t,,. 

5.tru F14) 
ill \I\ 

DIE OMNI C 
RAC OMNI D 
Six  I. Iso t'r priced 

$995 ix' 
87755 

$}" 

trIS 
$795.01 

Limited ()vanillin. 

.\ r  Amateur Cliiiipotalit ailvvairiu. & AllillIlla, i. (..).. l'SA. Eveirt Am LL her, 
Amateur &  rrial rupair wrLi... 

2317 Vance Jackson Rd.San Antonio, TX 78213 

(512) 734-7793  '''' 301  
 -i/ 

II Lo  I  A 
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Dear Subscriber: 

73 Magazine does not keep the subscription records 

on the premises, therefore, calling the Peterborough 

offices doesn't solve your subscription problem. 

To quickly' solve your problem please send your 

most recent address label and a description of the 

problem to: 

73 Magazine 

Subscription Department 
P() Box 931 

Farmingdale, til' 11737 

Please alloNs the subscription department at least 

is No INeeks for an answer or a solution to sour prob-

lem. 

"hank  and enjos )our subscription. 

Sincerel, 

Debra I.. Boudrieau 

Circulation Manager 

• 

Let us know 8 weeks in advance so that you won't micc 
single issue of 73 Magazine. 
Attach old label where indicated and print new address in 
space provided. Also include your mailing label whenever 
you write concerning your subscription. It helps us to serve 
you promptly. Write to: 

73 Magazine Subscription Dept. 
P.O. Box 931, Farmingdale NY 11737 

LJAddress change only  01 year $25.00 
DExtend subscription  (=Payment enclosed 
DEnter new subscription  (=Bill me later 

If you have no label handy, print OLD address here. 

Name   Call   

Address   

City   State  Zip   

print NEW address here: 

Name   Call 

Address 

City   /ir 

\•\•t;c,# 

Selling 73 Magazine, the ham radio magazine 
that offers quality and quantity, brings the 
ham into your store. Once through the door 
you can sell him anything. 

Our dealers are telling us that "73" outsells 
them all.. so call today and join the dealers 
who make money with 73 Magazine. 

For information on selling 73 Magazine 
call 603-924-7196 and speak with Ginnie 
Boudrieau, our Bulk Sales Manager. Or write 
to her at: 
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( CORRECTIONS ) 
May, 1980 
"A 'Short-Yard' Antenna for 
40/75—fits where others won't" 

The spacing between the 
length of vertical copper or alu-
minum wire shown in Fig. 1, 
page 78, should be 8 inches, not 
8 feet! 

June, 1980 
"Down with Interpolation—a 
digital display for the Triton and 
others" 

On page 36, Fig. 1, the pin 6 of 
the 74196 shown going to + 5 V 
should be pin number 10. On 
page 39, column 2, line 2, pins to 
check on the 7490 should be 8, 9, 
and 11. 
If the readout displays chang-

ing random figures, the crystal 
is probably not oscillating. 
When ordering crystals, it is al-
ways a good idea to send along 
a schematic of the circuit, with 
values indicated, in which the 
crystal will be used. 
As stated in the caption for 

Fig. 3, page 38, there are fre-
quencies other than 409.6 kHz 
which can be used. If your read-
out works on all bands except 28 
MHz, it is probably the 74C925 
which is at fault. This chip is 
specified for a minimum re-
sponse of 2 MHz—typically 4 
MHz. Since the mixer frequency 
for the 10-meter band is 2.1 MHz, 
your 74C925 may have a re-
sponse of less than this. 

Brooks Carter W4F0 
Irmo SC 

July, 1980 
"ADDSCAN—now you can be 
two places at once" 

In Fig. 2, page 52, the polarity 
of C1 should be reversed from 

V. 100K 

what is shown. We apologize for 
the error in the author's call. It 
should be WB9SFC. 

"The Sweet Sounding Probe" 

The reference designators for 
the ICs shown in Fig. 1, page 84, 
were omitted. The 555 is Ul; 741 
is U2; and 78L12 is U3. 

August, 1980 
"On Ten FM—home of the free, 
land of the brave" 

I'd like to add a few words of 
clarification to my article. The 
best source I've found for the CB 
circuit boards Is Surplus Elec-

tronics (Miami, Florida) who ad-
vertise in 73. Specify the 

PTBM036A0X CB circuit board 
with 40-channel switch. These 
boards contain the easy-to-
work-with PLLO2A frequency 
synthesizer PLL chip, rather 
than some odd-ball chip for 
which there is no readily avail-
able data, and are of better qual-
ity than other boards I've seen. 
Sam's CB series of Photofacts, 
Nos. CB-129 (Midland 13-888B) 
and CB-131 (Hy-Gain IX), are the 
best sources of schematics and 
technical information for these 
boards. 

John F. Sehring WB2E0G 
Oradell NJ 

September, 1980 
"The Penultimate CPO—a non-
discrete LSI device" 

Pin numbers for IC2b were in-
advertently left out in Fig. 2, 
page 62. The missing numbers 
are shown in the accompanying 
diagram. 

Revised Fig. 2, "The Penultimate CPO.' 

CENTER 
FREO 
ADJ 

October, 1980 
"NASA Satellites You Can 
Use —with permission, of 
course" 

In the math box on page 52, 
the calculations for Washington 
DC should have indicated that X, 
the difference between satellite 
longitude and site longitude, 
was obtained using Washington 
DC's west longitude of 77.2 de-
grees. 

Joseph D. Novak K4OVK 
Vienna VA 

Map of States Worked 

A calming note to our readers 
in British Columbia and Michi-

gan: No, Vancouver Island has 
not been traded for the Upper 
Peninsula. 

November, 1980 
"Direct Conversion Lives—ex-
citingly simple receiver project" 

There are three corrections to 

this article—the easy ones first: 

On page 66, Fig. 3, pin 6 on the 
LM380 is shown in two places. 
The pin 6 shown as being 

grounded should be pin 4. 
On page 68, column 3, 8 lines 

from the bottom, mH should be 
uH. 

Now for the big one! Also on 
page 68, insert the following just 
before Audio Filters in column 1. 

The VFO and Buffer 

I used separate vfos for 80m 
and 40m and after trying several 
circuits, I chose the series-tuned 
Clapp oscillator because of its 
good stability. The output part 

of the vfos and the buffer are ex-
actly like that used by PAOSE. 
His was a good design and I find 
no need to change it. It has one 
weakness, though: Because it is 
a broadband buffer, the second 
harmonics of the vfos also ap-
pear at the mixer. This is espe-
cially true of the 80m vfo where 
the second harmonic of, for ex-

ample, 3.6 MHz mixes with a 
very strong commercial station 
on 7.2 MHz. I tried a 40m series-
tuned trap from the drain of the 
FET in the 80m vfo, but it cured 
the problem only partially. (This 
also was the case without rf am-
plification at the front end.) I 
solved this problem by changing 
the single-tuned input circuit as 
used by PAOSE to a double-
tuned one as shown in Fig. 3. 

The capacitors of this double-
tuned circuit are two gang-tuned 
350-pF variable capacitors (700 
pF total) and the inductances 
are so chosen such that the 
3.5-MHz resonance occurs with 
the plates nearly fully closed. 
Resonance at 7.0 MHz then oc-

curs with the plates nearly fully 
open. 

Audio Amplification 

After some trials with other 
circuits, I agree with PAOSE that 
an FET audio amplifier is about 
the best device for a first audio 
stage after the mixer. The audio 
transformer, T2, is a 1k:10k, 
which is far from ideal, but it 

was the only one available local-
ly. Far better would be one with 
a 50 Q: 10k impedance ratio, as 
the output impedance of the 
MD108 is 50 Q. The final audio 
amplifier, the LM380, provides 

plenty of audio and is better 
than the LM386 which I used at 
first. 

"Tune In the Wind—a do-it-your-
self hot-wire anemometer" 

On page 81, column 4, line 3 
would make more sense if 
"about" were to be replaced 
with "above." 

"The Odd Couple—CASEY/1 
tackles OSCAR's telemetry" 

In column 4, page 110, the last 
two lines of the article refer to 
the article listed in reference 2. 
The reference number was omit-

ted from the last line. Also, 
please note my new address. 

Rich Casey WA9LRI 
1818 Hemlock 

Garland TX 75041 

"Be Prepared!-30 meters for 
the FT-101B" 

Please note a change in my 
address. 

Mark H. Monson EL5G/KB8NO 
Box 1046 

Monrovia, Liberia 

"New Weather Eye in the Sky— 
a primer on NOAA's TIROS" 

In Table 1(b) on page 177, sUb-
point latitude for 76 minutes af-
ter crossing should be —81.1, 
not —91.1. 
On page 181, column 1, the 

first sentence of step 3(A) 
should read, "Break the connec-
tion between the vertical size 
pot and the input line of the 
vertical deflection amplifier." 
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)  Goin' Mobile—equipment for 
air-conditioned gypsies  KL7IPE/DA1SM, DF7NM 
CB to 10—part XXIX: 

put that Hy-Gain CB board to use  W1BG  102  Sep 

CONSTRUCTION 

Go-Cart  W4MEA 
The PL-259 Connection  AC5P 

108  Jan  The IC Outener  WA4WDL, WB4LJM 
66  Apr  Constructing QRP Dummy Loads  W1OLP 
125  Jul  PC Artwork Made Easy  W3HIK 

84 Sep  Rubber Thumbs and Pilot Lamps  K3MPJ 
130  Sep  A Proper Pedestal for PCBs  Staff 

Silence is Golden  Powell 
Meet the Little Giant  K4JHN 

Load a Lawn Chair  WB5PPV 
PC Boards—A Photographic Method  WB5HGR 
Cheap Connectors for Half-Inch Hardline  WD4LWC 

1980 INDEX 
AMPLIFIERS 

They Don't Make 'Em Like They Used To  W2OLU 
Shoes and Socks for the IC-502  N4QH 
A Final Solution  W4ANL 
The Two-Meter Monkey  KL7GLK 
A Conversion with Gusto  WB2WIK 

ANTENNAS 
The Procrastinator's Special: 
A Simple Six-Band Antenna  W6TKA/0 
Rotary Beam for 10 or 15: the LB-2  W6TYH 
The 20-Meter Double Bobtail  W8HXR 
Simple Switcher  WB5SFB 
Taming the Monster Quad  WA4JQS 
For Cheapskates Only: A No-Frills Tilt-Over  W9YFG 

Wear Your Halo with Style  W9NMX 
Curtain Raiser  W2JTP 
Who Needs a Rotator?  W8HXR 
A Tribander for the Attic  W4UCH 
A "Short-Yard" Antenna for 40/75  W9CRC 

Antenna Fans: Try the Skeleton Slot  Staff 
Stick 'Em Up  WB2MYT 
Old Fishermen Never Die  WA4LLE 
Hustler Minibeam: 
the Mobileer's Secret Weapon  K4TWJ 
A Beam for Less than a Buck  KA8CGE 
The California Crank-Up  W6WDF 
The Beachside 2-Meter Beam  K1QPS 
Double Duty Mag-Mount Antenna  K4IQJ 
A 40-Meter Quad for $20  WA4JQS 
A Dirt-Cheap Tower Base  WA5TDT 
Triband Dual Delta  WB6MMV/7 
Try a Fox and Hare Special  SVOWX 
Sheathe Thyself  WA8WTE 
A Low-Life Antenna  AB5S 
A Wider Windom  WA4PYQ 
Working in Wood  WB3ICL  116 
The ORM Killer  W9HBF 
The 40-Meter Band Blaster  W9HBF 
The Center-Fed Bizarre  N6RY 
The Amazing Bobtail. . . 
Our Readers Respond  W8HXR  110  Dec 

ATV 
The Arcane Art of ATV  WB8DQT 

CB CONVERSIONS 
CB-to-10 FM—best conversion yet? 

 K1DCS, N 1XN, W1 WRO/N2XN 
CB-to-10 FM Continued— 
another way to join the fun on 29.6  WB2EQG 
CB to 10—part XXII: 
more talk power for the TRC-11  N4APN 
CB to 10—part XXIII: the Sears Roadtalker 40 W6SZS 
CB to 10—part XXIV: Penney's SSB rig  WA4UUV 
CB to 10—part XXV: 
using those surplus 40-channel boards  AF8B 
CB to 6— 
convert a 49-MHz HT into something  W9CGI 
CB to 10—part XXVI: the Cobra 132  WA1UQC 
CB to 10—part XXVII: new life for SSB CB rigs  N6SD 
CB to 10—part XXVIII: 
double your channels in SSB conversions  WB2EQG 
On Ten FM— 
home of the free, land of the brave  WB2EQG 

106 

36 
44 
48 
50 
52 

58 
60 
61 
62 
78 

80 
83 
84 

Jan 
May 
May 
May 
May 
May 

May 
May 
May 
May 
May 
May 
May 
May 

CONTROL 
Personalize Your Repeater with a Voice ID  K9EID 
Personality Plus for your Repeater  K9EID 
Trouble-Free ID Timer  WA8HEB 
Good-Bye to Autopatch Hassles  WB2LEI/4 
Repeater Time-Out Warning  KA6A 
Get Out and Vote  WA9FDPNVR9ACD 

CORRECTIONS AND FURTHER INFO 
"The MICROSIZER: Computerized Frequency 

Control" (October, 1979)   
"Yes, You Can Build This Synthesizer" (October, 1979) 

104  May  "Son of Keycoder" (November, 1979)   
122  May  "What Do You Do When Your Rotator Dies?" 
131  May  (November, 1979)   
132  May  "The Dollar-Saver DVM" (January, 1980)   
134  May  "Build this $50 Mini-Counter" (December, 1979)   
136  May  "The Dollar-Saver DVM" (January, 1980)   
138  May  "An LED Display for the HW-2036" (October, 1979)   
146  May  "You Can Watch Those Secret TV Channels" 
148  May  (August, 1979)   
70  Jul  "Neat Readout for the 2036" (March, 1980)   
134  Jul  "Lab-Quality Hi I Supply" (March, 1980)   

68  Sep  "A Micro-Controlled Ham Station" (April, 1980)   
Sep  "The Paper, the Station, and the Man" (February, 1980) 

88  Oct  "Antenna Engineer" (May, 1980)   
179  Oct  "Fun with Foozle" (June, 1980)   
72  Dec  "Prefix Challenge" (June, 1980)   

"Cheapy Scanner for the Memorizer" (April, 1980)   
"Down with Interpolation" (June, 1980)   
"Electronic Dice—A Family Pleaser" (June, 1980)   
"The Stolen Rig Retriever" (June, 1980)   

60  Oct  "A 'Short-Yard' Antenna for 40/75" (May, 1980)   
"Down with Interpolation" (June, 1980)   
"ADDSCAN" (July, 1980)   
"The Sweet Sounding Probe" (July, 1980)   

117  Jan  "On Ten FM" (August, 1980)   
"The Penultimate CPO" (September, 1980)   
"NASA Satellites You Can Use" (October, 1980)   
"Map of States Worked" (October, 1980)   

38  Mar  "Direct Conversion Lives" (November, 1980)   
58  Mar  "Tune In the Wind" (November, 1980)   
100  Apr  "The Odd Couple" (November, 1980)   

"Be Prepared!" (November, 1980)   
"New Weather Eye in the Sky" (November, 1980)   

42  Feb 

58  Jun 

148  Jun  CW 
72  Jul  Sound-Sensitive CW Sender  W2GZ 
108  Jul  ORO, QRS—By the Numbers!  W7BBX 

Check Chirp with a Choke  WA2MEL/6 
122  Jul  Build the ZL Paddle  ZL2GA 

The Confidence Builder  WB4TYL 
52  Aug  Double-Duty CW Keyboard  K1GN 

76  Sep 

134  Feb 
73  Apr 
150  May 
64  Jun 
80  Jun 
114  Jun 
120  Jun 
91  Jul 

46  Aug 
60  Sep 
104  Oct 
100  Dec 

92  Jan 
136  Jan 
76  Feb 
30  Mar 
120  Jul 
64  Sep 

146  Jan 
146  Jan 
154  Feb 

147  Mar 
147  Mar 
147  Mar 

132  Apr 
132  Apr 

132  Apr 
159  May 
195  May 
180  Jun 
180  Jun 
160  Jul 
160  Jul 
160  Jul 
166  Aug 
166  Aug 
166  Aug 
166  Aug 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 
175  Dec 

106  Apr 
50  Jun 
111  Jun 
118  Jul 
134  Sep 
126  Dec 
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EQUIPMENT MODIFICATIONS 

A Brasspounder Improves Heath's HR-1680  KA5N 

The Nearly Perfect WE-800  K1OTW 

Catch You on the Flip-Flop  K7ACN 
Add 'Em Up: An IC-22S Programmer   
Gone But Not Forgotten   

Neat Readout for the 2036   

Modernize That Boat Anchor!   

Cheapy Scanner for the Memorizer   
Hi-Fl CW for the TS-820   

SVVLing? Try This Souped-Up SSR-1   
Off the MARS with the Si   

Down with Interpolation   

The Phoenix Fix 

Adding a Scanner to Your 2m Rig   

The IC-211 Cookbook   
Priority Frequency Power-Up 

for the FT-227R  WA1AUM  90  Jun 

10 Meters for the SB-221  WA2KSM  134  Jun 

Outboard Power for the 820  KL7GRF/6  146  Jun 

Digital Boat Anchor  WB1ASL  152  Jun 

Top-Banding the DX-60B—part 1  WB1ASL  44  Jul 

FT-227 Update  WA1GPO  74  Jul 

Triton IV Quick Trick  AG4R  126  Jul 
Who Needs SSB?  K8JS  130  Jul 

How to Make a Good Scanner Better  WA4PYQ  68  Oct 
Gilding the Lily  WB4HLZ  188  Oct 

Mike Mods for the KDK-2016A  WB9WNU  190  Oct 

Getting the SB-220 to Idle  W9RY  197  Oct 

Be Prepared!  KB8NO  156  Nov 

Top-Banding the DX-60B —part II  WB1ASL  64  Dec 

Clean Sweep for the FT-221  WBOLLP  82  Dec 

Scanner Magic for Heath's 2036  WA4BZP  88  Dec 

Single-Tone Paging for Wilson HTs  W4BF  112  Dec 

76 

96 

132 

AA4RM  103 
AD5X  48 
K3GRX  62 

AD5X  66 

WA2ORU  38 
K3HBP  70 

G3WDI  92 

K5EDS  96 

W4FQ  36 

 WA3AJR  48 

WA8HEB  54 

K3VGX  68 

GADGETS 
A Better Car Regulator  Gelsinger  58  Apr 

Field-Strength Fever  W6DOB  98  Apr 

The Stolen Rig Retriever  WB6KBM  60  Jun 
Electronic Dice—a Family Pleaser  W7BBX  82  Jun 

Fun with Foozle  W7BBX  84  Jun 
Listen in Secrecy 

with a Giant Inductive Loop  ZL2AMJ  124  Jun 
Transform Noisy Fluorescents  W2OLU  64  Jul 
The Penultimate CPO  N6HI  62  Sep 
The Two-Hour Audio Amp  K7HKL  118  Sep 
The Little Thinker  WB4RXB  126  Sep 

Undertones  W4FEC  56  Oct 
Field Strength for Free  Staff  82  Oct 

Stay Cool with TM  WB2EQG  144  Oct 
Tune In  the Wind  VE7DKR  80  Nov 

An Amp for ORPp Addicts  WAORBR  68  Dec 

Build a Talking Digital IDer  K20AW  162  Dec 

HISTORY 

The Paper, the Station, and the Man  W3CFC  54  Feb 
Albert and his Momentous Theories  Lutus  116  Feb 
The History of Ham Radio—part XI  W9CI  54  Mar 

Early Radio Detectors —A Backward Glance  W5JJ  66  Jul 

"That's the Way It Was. "  K2VGV  78  Jul 
Notes from Big Sky Country  K6CK  36  Aug 
Those Fabulous Fifties  W1FK  64  Aug 

Over There  W9I WI  86  Aug 
One Man's Magazine: Twenty Years of 73  N1AUI  146  Oct 

Who Really Invented Radio?  WB2NEL  36  Dec 

HUMOR 

Future Rig and Rigamarole  W6HDM  44  Mar 

Let's QSY to .52  WB2RVA  44  Jun 
A Transistor for True Believers  WB7CMZ  142  Oct 
How To Be An Amateur  W2ZGU  156  Oct 

Some Guys Make It  K2ORS  168  Oct 

I/O 
Jan  How to Write a RTTY Program  WA4FMZ  46  Jan 

Jan  The Perfect Morse Machine  WA5VQK  53  Jan 
Jan  Microcomputers and Your Satellite 

Feb  Station —part 1  WB8DQT  63  Jan 
Mar  Microcomputers and Your Satellite 

Mar  Station —part 11  WB8DQT  86  Feb 

Mar  Design Practical PLL and Timer Circuits  N2RG  92  Feb 

Apr  DUPECALL  . for Your Next Contest  K4TSY  96  Feb 

Apr  COMPULOG: A Multi-Purpose 
Apr  Record Keeper  WA1ZSE  74  Mar 

Apr  Computer System I/O Interface  VE3CAF  78  Mar 

Jun  Number Fun on your Micro  W3KBM  80  Mar 
Jun  Baudot Message Formatter  W6RLL  82  Mar 

Jun  A Micro-Controlled Ham Station  W4UCH/2  76  Apr 

Jun  CW and the TRS-80  WB7TUG  80  Apr 

Breakthrough! A Computerized 

Antenna Rotator!  K3LF, WB3CTZ  86  May 
Antenna Engineer  K8UR  96  May 

SWTP/H14 Get-Together  WA8GRG  100  May 

Computerize Your Contest Paperwork  WA8WIA  94  Jun 
Emulate an Elephant  VE6BB  98  Jun 

Prefix Challenge  AG6P  104  Jun 
Welcome to the '80s  K3PUR  92  Jul 

A Soft Approach to Logging  Minor  100  Aug 

RTTY with the H8  W5IFQ  106  Aug 

A Programmer's Potpourri  K20AW  90  Sep 

Late Check-Ins Come Now  N8AD  120  Oct 

A Computer-Controlled 

Talking Repeater—part I  WA6AXX  124  Oct 

Murphy's Own OSCAR Tracker  K8BG  132  Oct 

The Odd Couple  WA9LRI  110  Nov 
PL Tones from a KIM-1  WD8CHH  112  Nov 
Super Duper for Field Day  WB5KVZ  114  Nov 

A/D Converters Explained!  WB4UHY  122  Nov 

A Computer-Controlled Talking 

Repeate•—part II  WA6AXX  132  Nov 

Sixteen Channels of Digital Delight  WB4UHY  132  Dec 

A Computer-Controlled Talking Repeater— 

part III  WA6AXX  138  Dec 

Make a Microcomputerist Smile  AL7G  148  Dec 

MISCELLANEOUS 
DX with a Difference: the Utility Stations  WA3EOP 

Home-Brew Holders for Icom Portables  KH6IAA 

Sunspot Predictions for 1980  WA3NKP 

Excavation Litigation  Hecht 
On the Trail of the Hamburglar  W0EX 

Sunspots.  What Do They Mean?  G3WDI 

More on Jammer Nabbing  WBOCMC 

Hams on the Trail of UFOs  K8NQN 
The Demise of Component Stores  VE3FLE 

Another Place, Another Time  Anon. 
The Rites of Spring  N1AUI, WB8BTH, KA1HY 

All About Coordinated Universal Time  WA7NEV 

Ham Economics: Selling Used Gear  K5CA 

Like to See My Etchings'?  W60JJ 
In Profile: Dick Bash KL7IHP  N1AUI 

Escape from Mt. St. Helens!  W7WFO 
Sheila Ran!  WBOIFF 

The First Man in Space Was a Ham  W1QMS 
Win Friends for Your Club  WA5TUM 
Welcome Back, Barry!  K7NZA 
Return to Shangri-la  W1QMS 

An Even Better IC Timer  WA0PBQ 

40 

131 
47 

72 

116 

32 

36 

68 
88 
136 

30 

80 
124 

132 
40 

34 

38 

42 
76 
52 
58 

46 

Jan 

Jan 
Feb 

Feb 
Mar 

Apr 

Apr 

Apr 

Jun 
Jun 
Jul 

Jul 

Jul 

Jul 

Sep 
Oct 

Oct 

Oct 
Oct 
Nov 
Nov 

Dec 

MOBILEIPORTABLE 

The Soft Mount  W2QFC  32  Aug 
Power x 2. . Plus!  WA5TDT  122  Sep 

NEW PRODUCT ARTICLES 
The Europa-B Two Meter Transverter  G3ZCZ  110  Jan 
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6m Fun with the FT-625RD  W60JF 
Going 2m All-Mode with Yaesu's FT-225RD  W60JF 

Tempo Si 2-Meter Portable  WB9HRV 
Those Hamtronics Kits.. . 
How Can You Use Them?  WA4PYQ 
The Don Nobles Descramblers  WA4PYQ 
Inside Radio Shack's Digital Receiver  W4PGI 

Automated Operating Comes of Age  K3CMY 

NEW PRODUCT SECTION 
Azden PCS-2000 Transceiver   

DSI 5600A Frequency Counter   
AEA Morsematic Keyer   
EP-8 Pocket Shortwave Receiver   
OK Machine and Tool Mini-Shears   
Curtis 1M-480 Keyer   
Ten-Tec Model 299 Talking Counter   
Optoelectronics Frequency Counters   
Discoil HF Mobile Antenna   
Info-Tech M-200E Tr-Mode Converter  WA4PYQ 
Yaesu FT-207R HT (2m)  K4TWJ 

DS! 50-Hz-500 MHz Pocket Frequency Counters   
Heath 1680/1681 CW Receiver/Transmitter   
Fox-Tango Crystal Filters   
Fotografix Magnetic Signs   
Hamtronics Catalog   

OK Machine and Tool BW-2630 Wrapping Tool   
Bullet Zulu Clock Kit   
Selectone Multi-Frequency Encoder   
Radio Shack Wireless Remote Control   
Heath 2-kW Antenna Tuner   

Clutterfree Modular Consoles  WA4PYQ 

Macrotronics M650 RTTY Interface Unit  W8FX 
MFJ Phone Patches  WA4PYQ 
AEA KM-1 Keyer   

Kantronics Field Day Morse/RTTY Reader   

OK Machine and Tool Prototype Boards   
Skytec CW Speaker  K4TWJ 
KLM KT-34XA Triband Yagi   
Prat Moss VHF Transmitter  WA4PY0 
OK Machine and Tool Just Wrap Kit   

DenTron GLA-1000 Linear Amplifier   
Heath Remote Coax Switch   
Bird Digital Rf Wattmeters   
Bullet SE-01 Sound Effects Generator  N4XX 
MS COMM BTA-1 RTTY Control Center   
Azden PCS-2000 2m FM Transceiver  WAGOKV 
Pace Communicator MX HT  KA5ECP 
Kenwood TR-2400 HT  N6HI 
Spectrum TTC100 Decoder/Control   
Telex HDR300 Rotator   
Hustler G7-220 220-MHz Base Antenna   
Heath SA-7010 Triband Yagi   
Communications Specialists TE-12P Encoder   
Regency K500 Programmable Scanner  WA4PYQ 
Microcraft Morse-A-Word Code Reader   
AEA Morsematic Keyer  WB8BTH 
Global Specialties Wire Kit   
Amerex Unibox Packaging Components   
Grove Enterprises Frequency Directory   
Ten-Tec Argonaut 515   
!corn IC-2A HT  WB6TOV/1 
Technical Clinic Ham Scan-2  WD8J LW 

THS Electronics PA 1-10 2m Amp   
Larsen Kulduckie Antennas   
Xitex UDT-170 TU   
Robot Model 650 Scan Converter   

Micro Control Specialties Mark 3CR Repeater   
Ten-Tec Hercules Linear Amp   
B & W BC-1 Balun   
Trac Model TE-292 Keyer   
Kantronics Signal Enforcer Audio Filter   

114  Feb  KLM SSV 80-40-15 Triband Vertical   156 
72  Apr  Hustler 5-BTV Vertical Antenna   156 
118  Jun  Bearcat Four-Six ThinScan Scanner   157 

Hy-Gain Catalog   157 

130  Jun  Hustler MKR-2 2m Fixed Station Mounting Kit   157 
148  Jul  Heathkit SA-2040 Antenna Tuner  K4KYO  30 
80  Sep  Spectrum Communications ID 1000 CW 
170  Nov  Station Identifier   

Ten-Tec Delta Transceiver   

AEA KT-1 Keyer Trainer  WB8BTH 
26  Jan  Hamtronics Converters and Amps   
26  Jan  Collins/Rockwell KWM-380 Transceiver  K4TWJ 
26  Jan  Kenwood R-1000 General Coverage Receiver 

147  Jan   WA4PYQ  162 
147  Jan  Peripheral People Software   162 
147  Jan  KLM 40-10V Multiband Vertical   163 
148  Jan  RSGB World Prefix Map  N8RK  163 
148  Jan  Swan Astro 102BX Transceiver  N8RK  32 

34  Feb  Con-puter 1 Memory Keyer   34 
34  Feb  lcom IC-2AT Synthesized Handie-Talkie  K4TWJ  34 
145  Feb  Soundpower SP100 Speech Processor  N8RK  36 
147  Feb  Microcraft RTTY Reader   37 

148  Feb  Instant Software "QSL Manager" Software  N8RK  38 
148  Feb  Circuit Specialists Repeater "Tail Chopper"   38 
148  Feb  Grove Enterprises Sounds of Shortwave 
149  Feb  Cassette  N8RK  38 
149  Feb  Hy-Gain HG-70HD Tower and Accessories   39 
149  Feb  Archer Engineer's Notebook   160 
149  Feb  P. C. Electronics TVC-4 ATV Downconverter   30 
26  Mar  Heathkit HDP-1473 Allband Vertical   30 
26  Mar  Azden PCS-2800 10-Meter FM Transceiver  W1GV  30 
26  Mar  Hickok LX 304 Digital VOM   32 
27  Mar  Radio Shack Safe House Alarm System  N8RK  32 
145  Mar  Ten-Tec Omni-C Transceiver   242 
145  Mar  Spectrum Communications SCR4000 
146  Mar  UHF Repeater   242  Oct 
146  Mar  MFJ Model 959 Receiver Antenna 

147  Mar  Tuner/Preamplifier  WA4PYQ  243  Oct 
28  Apr  Hamtronics CA Series Receiving Converters   243  Oct 

28  Apr  Drake R7 General Coverage Communications 
28  Apr  Receiver  WA4PY0  32  Nov 
28  Apr  Radio Shack DX-302 General Coverage 

29  Apr  Receiver  WA4PYQ  32 
29  Apr  Mirage Model B23 2-meter Amp   36 
162  Apr  Jameco J E610 ASCII-Encoded Keyboard Kit   36 

26  May  Grove Enterprises VHF/UHF Scanner Beam   36 
190  May  Heathkit Frequency Counter Line   37 
190  May  International Crystal TV-4300 Satellite Receiver   38 
191  May  COMMSOFT RTTY89 Software   38 
192  May  Teltone DTMF Decoder   38 
192  May  Kantronics Field Day 2 RTTY Reader  WA4PYQ  38 
192  May  R. H. Johns Current Shunts for DMMs   40 
193  May  Palomar Engineers Antenna Tuners  N8RK  40 
193  May  ETCO Catalog   41 
193  May  Radio Shack Space-Saver Desk  KEIGINV/1  41 
194  May  MFJ Model 1020 Active Antenna  WA4PYQ  196 
22  Jun  Shure Model 444D Microphone   197 
23  Jun  Micro-80 Amateur Radio Theory 
23  Jun  Review Software  KAG1BYS  197 
23  Jun  AEA Model CK-1 Electronic Keyer   32 
166  Jun  Jameco Desk-Top Enclosures   32 
166  Jun  Heath IC Timers Self-Instruction Program   186 
166  Jun  Hamtronics VHF FM Exciter Kit   186 
168  Jun  Centurion Antennas   186 

168  Jun  Gilfer NRD-515 Allband Receiver   186 
169  Jun  Sony ICF-2001 General-Coverage Receiver....WA4PYQ  187 
26  Jul  B&W T2FD Folded Dipole  WA4PYQ  188 
26  Jul  Karetron SC-76 Scanning Module   188 
26  Jul 
28  Jul  OPERATING 
28  Jul  QRP from Canton Island  KH6GB  63  Feb 

28  Jul  Hurricane'  8P6KX/9Y4JW  68  May 

30 
30 
31 
31 
31 
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Sep 
Sep 
Sep 
Sep 

Sep 
Sep 
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Nov 
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Nov 
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Nov 
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Nov 
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Dec 
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The Pope Comes to the Cornfields  WDOAKB, AKGO 
Take a Hike  K4FD 
The Rains of Morvi  VU2ST 
Trash All Your Worries  WA5TUM 
Busman's Holiday  K4BKK/VP1RS 

"No Problem... No Problem"  W4LVM 
Hams vs. Hurricane Allen  N8RK 
The Radio Spectrum at a Glance  WA4PYQ 

A New Frontier  K4TWJ 

POWER SUPPLIES 

A Better Overvoltage Protection Circuit  W7RXV 

Lab-Quality Hi I Supply—part I  McClellan 
Lab-Quality Hi I Supply—part ll  McClellan 
Flat Cells are No Fun!  WA3ENK 
When Plus Goes Minus  Minchow 

Depolarize that Power Supply!  AA6C 
A Different Kind of Charger  WB6MXD 

Bridge Over Troubled Audio  K4IPV 
The Battery Minder  K4GOK 

RECEIVERS 
Reawaken that Sleeping Rx  Sara 
Forward into the Past!  W5JJ 
Old Receivers Never Die  W4ANL 
In Search of the Elusive SES  WA3UER 

RTTY 
Baudot-ASCII Converter Follow-Up  VE4YD, VE4CM 
Moving Display ASCII Readout  W8VL 
A Solid-State RTTY Keyboard  K2BLA 
A Tightwad's FSK Demodulator  WA5WPQ 

Hooray! An AFSK Auto IDerl  K3IJ 
RYRYRYRY  Minchow 
RTTY QSK  CT1EM/PY1AQL 

SATELLITE—OTHER THAN OSCAR 
NASA Satellites You Can Use  K4OVK 

Direct Printing FAX—part I  WB8DQT 
New Weather Eye in the Sky  WB8DQT 
Direct Printing FAX—part II  WB8DQT 
The Microwave Midget  W3KH 

108  May  Don't Be a dB Dummy!  McMahan  82  Jul 
74  Jun  The NMX Relay Deceiver  W9NMX  128  Jul 
60  Aug  That Mysterious Mode: 10 FM  WB2EQG  44  Sep 
70  Aug  Free CMOS Timers  WD5DDR  113  Oct 
96  Aug  Clock Blocks  K4IPV  192  Oct 
122  Aug  Egad! An Easy-to-Build Synthesizer!  N4CEY  210  Oct 

70  Nov  Direct Conversion Lives!  ZS6UP  64  Nov 
142  Nov  HV Power Rectifiers  WB2UIK  92  Dec 
84  Dec  Teletext and Viewdata: 

Are You Ready for the Information Boom?  WB9KPT  120  Dec 

140  TEST GEAR 
88  Frequency Counter Survival Course  McClellan  36  Jan 
54  The Dollar-Saver DVM  McClellan  83  Jan 
56  The Oscilloscope Survival Course  McClellan  106  Feb 

58  Test Gear Bargain from Heath  Staff  62  Apr 
60  Semiconductor Test Gadget  Truesdale  64  Apr 

115  Build an Audio VOM  AC5P  104  Apr 
56  Measure Frequency on your DVM  W3HB  115  Apr 

112  Five Test Equipment Bargains from Heath  W2QFC  46  Jun 
Digital Transistor Checker  W40BU/PY2ZBG  56  Jun 
The Sweet Sounding Probe  W7BBX  84  Jul 

112  Jun  The Multi-Media Bench Tester  WD4KFF  106  Jul 
48  Jul  Counting with Class  WB4EKB  134  Oct 
111  Sep  Build a Better Battery Tester  Staff  196  Oct 
42  Dec  VSWR . Automatically!  WB0GWP  42  Nov 

Breadboard Signal Generator  KKIKO  100  Nov 
A 600-MHz Universal Counter  W4VGZ  58  Dec 

Jan 
Mar 
Apr 
Jul 
Jul 

Jul 
Aug 
Sep 
Sep 

34  Mar 
46  Apr  TRANSMITTING 

88  Apr  So You Want to Build a Beacon?  K9EID 

108  Apr 
42  Jun 
70  Sep  ADDSCAN  WB9FSC  52  Jul 

88  Sep  Two Dollars a Tone  K8SCL  74  Aug 
The World Above 430—part I  W9CGI  80  Aug 
The World Above 430—part II  W9CGI  52  Sep 

50 
90 
176 

52 
106 

Oct 
Nov 
Nov 
Dec 
Dec 

SURPLUS 
Surplus Treasures  K1VIC/2  122  Jun 

TECHNICAL AND THEORY 
NBVM: Dawn of an Era or Promotional Hype?  N8RK 
How to Make Your Own Crystal Filters  Staff 
Zero In on Zero Beat  W2OLU 
An End to Dials and Meters?  Staff 

In Search of Power Line Interference  W4 PZV 
Hard Copy from your Xitex Terminal  W5SBL 
Noise Rejector II  WB6ZYK 
Working with FETs  WA2SUT/NNNOZVB 
The L With It  K4KI 

Ham Shack Numerology  W6HDM 
k Do-lt-Yourself Speech Compandor  W6TNS/7 

Morse Converter for 
Frequency Displays  WA6AXE/KH6 
Back to School  W6HDM 

Home-Brew Rf Impedance Bridge  WB6BIH 
VHF Signal Diffraction  W5GFE 
The Capacitive Coaxial 
Ground Wire  DA1TM/WD9HBB  82  May 
Confused About Phased Arrays?  W5JJ  118  May 
One Step at a Time: 
Designing Your Own Ham Gear—part I  W4RNL  28  Jun 
Tuning Antenna-Mounted Preamps  Staff  78  Jun 
Who Needs a $40 Soldering Iron?  Staff  144  Jun 

One Step at a Time: 
Designing Your Own Ham Gear—part II  W4RNL  36  Jul 

30 
98 
112 
50 
66 
70 
74 
82 
40 
70 
96 

107 
40 
30 
56 

Jan 
Jan 
Jan 
Feb 
Feb 
Feb 
Feb 
Feb 
Mar 
Mar 
Mar 

Mar 
Apr 
May 
May 

VHF AND HIGHER 

78  Feb 

(  HAM HELP 
Help!!! I am having difficulty 

in locating a schematic or oper-
ating manual for the following 
piece of equipment. It looks like 
a modem but I want to be sure. It 
has a transmit and receive sec-
tion. The model number on the 
receive section is 1CRCU-RS-1. 
The model number on the trans-
mit section is 1CTCU-RS-1. It 
carries the Burroughs Trade-
mark on the case but it was 
manufactured by Stelma, Inc. 
Burroughs and Stelma, Inc., 
have not been able to help. Any 
information would be greatly ap-
preciated. 

Terry Hazelett 
2107 Capitol Dr. 

Parkersburg WV 26101 

I need a schematic and/or in-
struction manual for a Collins 
310B-1 exciter. I will buy a copy 
or reproduce one and return it. I 
also need an ac power supply 

for a KWM-2A 

Herman F. Shnur K4CTG 
115 intercept Ave. 

North Charleston SC 29405 

I would like to correspond 
with people who have working 
models of computer-controlled 
or radio-controlled humanoid ro-
bots. Thank you. 

Matt Beha N8BPI 
3752 Lane Court 

St. Joseph MI 49085 

Our school amateur radio 

club is in need of the schematic 
and/or instructions for a Ham-
marlund four-20 transmitter. 
Payment for copies will be 
mailed or we will copy and send 

back if preferred. 

Barringer High School 
do F. Rice N2BVZ 
90 Parker Street 
Newark NJ 07105 
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(  FUN!  ) 
from page 26 

17)  Slow-scan television is permitted only on 
upper-sideband. 

18)  Hertz rotation is an important factor in 
moonbounce communication. 

19)  Amplitude-shift radioteletype is also 
called "make-and-break" keying. 

20)  Color amateur television is permitted on-
ly above 1296 MHz. 

ELEMENT 4—SCRAMBLED WORDS 

Unscramble these words dealing with specialized mode activities. 

rswohe 
trenrip 
lebl 

iliadgt 
rtc 

hpcun 
ivode 
olop 
lupes 
nisp 

craos 
anocbe 
ormci 
cnsy 
retmoe 

cibsa 
puknil 
xf a 
eramac 
nigp 

ELEMENT 5—HAMAZE 

Here's a new type of maze specifically geared to hams. The object 
is to start at the circle and trace your way to the square by filling in 
the answers to the clues given below. To help you on the way, we've 
already given you the first and last clue answers. All words read 
either vertically downward or from left to right. Each new word is on 
a perpendicular angle to the previous word. Words join on a common 
letter. Good luck. 

1) Mark and space (given) 
2)  RTTY automatic monitor-

ing 
3)  Phase III computer chan-

nel (abbr.) 
4) Take antenna for a turn 
5)  Meteor and rain 

6) Without pattern or a mem-
ory 

7) Between short and long 
waves 

8)  Frequency above 1 GHz 
9)  Moonbouncer's reply 
10)  Thousand prefix 

IIMIMIIIMMENIIIMMEME 
•  •  • 
•  •  • 
II  111.11.11.  MENNE 
•  •  •  •  II 
M  MIIIMMIIIMIIMEN  II 
MEM II  •  Ill 111  • 
• II  MI  • IIMIIIIM 
IIIIII M  • •  • 

• •  •  II .  II 
• IN  1111 WIIMIIMEN 

111111111111111 =11  M . •  • 
•  •  • • MI  II 
= MENEM II •  • 
•  IN •  II •  • 

IIIIIIIIII  • II  • III  • 
EM MEN II  • MN = 
•  II •  • •  • 
IIMMINEMINEMENIIII  • 
•  • • •  NI 
111111111111111MI M OM = 

11)  You type on one 
12)  CRT, digital, etc. 
13)  TV scale 
14)  Satellite protection band 
15)  WAS, DXCC, etc. 
16)  People who sank Phase III 

(abbr.) 

Element 1: 
See illustration. 

17) 
18) 
19) 

20) 
21) 

Greek: at a distance 
RTTY error 
Highest point or radio 
company 
OSCAR rotator:  -el 

Skyhook: an   (given) 

THE ANSWERS 

Element 2: 

1-1, 2-D, 3-E, 4-K, 5-C, 6-H, 7-G, 8-A, 9-J, 10-F. 

Element 3: 

1) True - Yes, but now there are many other funny noises to be heard 
on this band. 

2) True - With Charles Krum he formed the Morkrum Company which 
was eventually bought out by AT&T. He got to keep the salt busi-
ness, however. 
3) False - No, Fl is. The only FCC designation AF2M has is his Extra 
ticket. 
4) True - Like clockwork. 
5) False - Only RTTY. 
6) True - Many times. 

7) True - With a little on 50 MHz and some activity above 432. 
8) True - WB21BE to K7OFT, November 20, 1979, on 50 MHz. 
9) True - Still not quite television in the conventional sense, but an 
improvement beyond slow scan. 
10) True - Write to Washington stating your reason. 
11) False - Most awards require a real signature on them for credit. 
12) False - That's really wideband! Kill the "k." 
13) False - No, it stands for Narrow Band Voice Modulation. The 
meter, however, would probably be more useful. 
14) False - Eighty and up. 

15) False - All CW bands but Novice and 160. 
16) False - Means "Earth-Moon-Earth." 
17) False - Only by convention on 20 and up. 

18) False - The polarization change of a signal passing through the 
Earth's ionosphere is known as Faraday rotation. 
19) True - Old practice that was eliminated when FCC approved fre-
quency-shift keying. 
20) False - Color television, fast scan or slow scan, is allowed on any 
appropriate amateur TV frequency. 

Element 4: 

(Reading from left to right) shower, punch, oscar, basic; printer, 

video, beacon, uplink; bell, loop, micro, fax; digital, pulse, sync, 
camera; crt, spin, meteor, ping. 

Element 5: 
See illustration. 

SCORING 

Element 1: 

See illustration. Twenty points for the complete puzzle, or 1/2 point 
for each question you got. 

Element 2: 
Two points for each mode you matched to its equipment. 

Element 3: 
One point for each correct answer. 

Element 4: 
One point for each word successfully unscrambled. 

Element 5: 
Twenty points for complete puzzle, or one point for each word. 
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Total up your points and see the level of your technical expertise: 

0-20 points - Lid 
21-40 points - Physically-fit Conditional 
41-60 points - KA 
61-80 points - A pro 
81 and up - A Technician in the full sense of the term 
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(  REVIEW 
RADIO EQUIPMENT 
AND SUPPLIES 

Its been estimated that there 
are at least 8,000 collectors and 
enthusiasts of antique radio 
equipment in the United States. 
As is the case with all manner of 
antiquities, there's a great de-
mand for literature on these old 
sets and the equipment that 
was used three generations 
back, when radio began to make 
itself known to the public. 

Radio Equipment and Sup-
plies is a 160-page catalog origi-
nally issued in 1922 by the Rob-
ertson-Cataract Company of 
Buffalo, New York, a major dis-

tributor in the field. It's full of 
pictures of receivers, transmit-
ters, tubes, vario-couplers, tun-
ing inductances, headphones, 
and all the apparatus that radio 
people of that day had to grap-
ple with in order to "bring in the 
stations" or to "get on the air." 

To serve the interests of the 
antique radio buffs of today, The 
Vestal Press has made a top-
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Next month: Ham History 

quality reprint of this 81/2" x 11" 
book. With its contents includ-
ing 30 pages of receivers, 74 
pages of accessories for receiv-

ers, 30 pages on transmitting 
equipment, and 20 pages of ba-
sic "Radio Information and 
Data," there's something for ev-
ery one of the present-day en-
thusiasts. It contains literally 
hundreds of photographs and 
drawings, and the 1922 prices 
would make anyone weep! It's 

certainly interesting, in the light 
of today's highly sophisticated 
electronics, to view the astound-
ing changes that have occurred 
in the past 60 years. 

Copies are available directly 
from The Vestal Press Ltd., Box 
97, Vestal NY 13850, or through 
any bookstore, for $12.50 + 75c 
shipping (NY residents add 
sales tax). 

CODING AND DECODING 
TELEVISION SIGNALS 
Science Workshop 

Everyone is talking about 

"those secret TV channels." If 
you have a fistful of money or a 
lot of technical expertise, you 
might build an earth satellite ter-
minal. For a bit less cash an 
MDS microwave receiver capa-
ble of catching local pay TV sig-
nals can be had. A third source 
of limited access viewing is 
signals transmitted on conven-
tional UHF TV channels but 
scrambled at least part of the 
time. As nonpaying "custom-
ers" become prevalent, more 
and more of these common car-
rier video signals will be encod-
ed and, of course, more than a 
few hams will be busy trying to 
unscramble them. Now, much of 
the current scrambling tech-
nology is discussed in Science 
Workshop's book, Coding and 
Decoding Television Signals. 

A video freak is likely to ex-
claim, "So that's how they do 
it!" after reading Coding and De-
coding for the first time. Materi-
al for this book was gathered 
from a variety of public and pri-
vate sources. Included in the 
contents is a word-for-word re-
production of a NASA report on 
the scrambling technique used 
for the Application Technology 
Satellite video signals. Later 
sections explain how some UHF 
signals are encoded with a 

15-kHz pulse train and have 
special subcarrier audio. Block 
diagrams, oscillographs, and 
spectrum analyzer photographs 
supplement the descriptive text. 

The editor of Coding and De-
coding Television Signals 
states, "This is not a 'how-to' 
book. It does not contain any 
construction projects." How-
ever, an amateur knowledgeable 
about video and experienced in 
building rf circuits should be 
able to successfully reproduce 
the designs shown. You'll have 
to make your own parts lists and 
circuit board templates, though. 

For some reason, beating the 
system at its own game has al-
ways been an attraction for elec-
tronics experimenters. As the is-
sue of the freedom of the air-
ways is discussed in high 
places, hundreds or even thou-
sands of tinkerers will be using 
information from books like 
Coding and Decoding Television 
Signals to build their own units. 
Costing $9.95 ($1.00 postage), 
this 43-page softcover pay-TV 
primer for experimenters is 
available from Science Work-
shop, Box 393, Bethpage NY 
11714. 

Tim Daniel N8RK 
73 Magazine Staff 

73 Magazine • December, 1980  181 



DX 
from page 14 

point of view on the subject, but 
there should be no doubt just 
what its point of view is. 

FOR SALE: OSLS 

As long as we are rampaging, 
might as well take up one addi-
tional subject recently beaten 
nearly to death in the amateur 

press. Maybe we can breathe a 
little life into it. Some have com-
plained about the practice of re-
quiring payment of a dollar for a 
QSL for an expedition contact. 
Actually, this is not new. 
W9WNV (and others) were doing 
it fifteen or more years ago, only 
then you paid for the contact be-
fore the expedition was un-
dertaken. Those who anted up 
found that the DXpeditioner was 
able to hear them without dif-
ficulty; those who held out were 
just not heard or worked. 
Grousing when required to 

supply a buck for a QSL shows 
little appreciation for the sacri-

fices made by expeditioners. 
When they moan in print about 
it, that constitutes almost a per-
sonal affront to the DXer who 
has made it possible for many to 
work a new country. As plane 
tickets are not free, we see little 
wrong with 0SLing only to those 
who help with the expenses. 
Most expeditioners are not inde-
pendently wealthy and are only 

practicing economic horse 
sense. If they recoup some of 
the expenses from one trip, they 
are more likely to make another. 

ISTANBUL REPORT 

The accompanying letter 
from an amateur in Turkey is 

printed in full, except that all 
references to callsigns and 

names have been deleted. Any-
one wishing to act as OSL man-
ager for the writer of the letter 

can make arrangements by writ-
ing to me at the address given at 
the beginning of this column. 

"Istanbul, Aug. 26, 1980 

Dear OMs: I am a subscriber 
to 73, and I am very glad to see a 
DX column in your excellent 
magazine. The purpose of my 
letter is to provide you with 

some material and information 
for the section, and possibly 
seek your help on a subject. 

Here in Turkey, for a long time 
there has been on-and-off oper-
ating by courageous local and 
by temporarily resident foreign-
ers (mainly from the US). I am 
sure some of your fellow hams 
and subscribers do not know 
that ham radio in Turkey is still 
illegal due to a law dated 1937! I 
say TA is activated by courage-

ous people because possession 
and operation of transmitters 
has severe penalties, including 
imprisonment of up to five 

years! 
"Terrorism all over the world 

is well known, and we too have a 
fair share of it in TA Land. I am 
sure there would be far less of it 
if we had worthwhile hobbies 
like amateur radio to keep the 
young people occupied. We 
have martial law in certain parts 

of the country (including Istan-
bul), during which the penalty 
for the above mentioned offense 
is ten years in jail! Big risks are 

taken in operating, but you know 
ham radio is a bug and... 

"Therefore, operation from 
TA is sporadic; at present we 

must be at an all-time low. I have 
been ORT since March, 1980, 

and will be so for another few 
months. 

"We have an amateur radio 
club, TRAC, which is listed in the 
Cal/book for incoming QSLs. 
That is the only service provided 
by TRAC except for a magazine 

which gets published now and 
then. Since there is no outgoing 
QSL service, I suspect the QSL 
record of TA stations is not very 
good, as everyone is on his own 

for sending cards. Having a 
100% QSLing record is very im-
portant to me. 

"One question which is often 
asked is how and by whom we 
get our calls assigned. The an-
swer is that we do not get them 
assigned, we just pick them our-
selves. The country was divided 
into call areas by the club when 
it was founded in the 1960s. 
Most of us pick our initials and 
we all know each other so dupli-
cates are prevented. We watch 
out for newcomers, too. 
"As far as equipment is con-

cerned, it simply is not available. 

Transmitters and transceivers 
are illegal, and even receivers 
are almost nonexistent. I per-
sonally would be willing to pay 
twice the list price for a good 
receiver. We make do with what-
ever we can find in surplus, and 

that, too, is something which 
may come once in a lifetime. 

Surplus and simple homemade 
rigs are what you hear from 
Turkey. If our signals are drifting 

and we cannot hear you S9, I 
think we can be excused if peo-
ple know the conditions we work 
in. 

"Attempts have been made to 

change the 1937 law but have 
failed for various reasons, main-

ly because the people con-
cerned did not know what 
amateur radio was about. Late-
ly, the final word has been that 
to ensure the national security, 
monitoring stations tied to a 
computer center where 'exact 
location of any transmission 
can be found' is the only way for 
amateur radio to be legal in 
Turkey. Estimated cost of this is 
twenty million dollars! 

"I hope 73 can find a manager 
for my QSLs when I return to the 
air. I am sure you have a heavy 
workload, so if you cannot spare 
the time I shall understand. 

73, 
TA2— —." 

This is a somewhat abbreviat-

ed column due to things backing 
up at the editor's shop. The col-
umn will be back to its usual size 

in January. Your input of letters 
and pictures is appreciated. 

CONTESTS 
from page 16 

couver, BC Canada V6J 1E3, 
postmarked before January 
15th. Results will be published 

in TCA, the Canadian amateur 
magazine. Non-subscribers may 

include an SASE for a copy of 
the results. 

ZERO DISTRICT OSO PARTY 
Starts: 2000 GMT January 3 
Ends: 0200 GMT January 5 

Organized by the Mississippi 
Valley Radio Club. Stations out-

side of Zero District will work 
Zero stations only; Zeros may 
work any station. The same sta-
tion may be worked once on 
each band and each mode. How-
ever, stations in the special 
mobile class may be worked 
each time they change counties. 

EXCHANGE: 
RS(T) and ARRL section. Zero 

District stations also must send 
county. 

FREQUENCIES: 

3560, 7060, 14060, 21060, 
28060, 3900, 7270, 14300, 21370, 

28570, 3725, 7125, 21125, 28125. 

SCORING: 

Add the number of Zero Dis-
trict ARRL sections worked plus 
the number of Zero District 

counties, then multiply by the 
number of contacts. Zeros score 
by adding ARRL sections, Zero 
District counties, and DXCC 
countries worked, and then mul-
tiplying by total contacts. 

ENTRIES & AWARDS: 
Awards will be issued to the 

high scorer in each ARRL sec-
tion and DXCC country. Also to 
top Novice/Technician and top 
in special mobile class. Mail 
logs by February 15th to: WOSI, 
3518 W. Columbia, Davenport IA 
52804. Include an SASE for log 
forms or results. 

2nd ANNUAL INTERNATIONAL 
160-METER PHONE CONTEST 
Sponsored by 73 Magazine 
Starts: 0000 GMT January 17 
Ends: 2400 GMT January 18 

This is the second annual 
160-meter contest sponsored by 
our magazine. The object is to 
work as many stations as possi-
ble on 160-meter phone in a 
maximum of 30 hours allowable 
contest time. Multi-operator sta-
tions may operate the entire 
48-hour contest period. Entry 
categories include single- and 
multi-operator, both with single 
transmitter on phone only. 

EXCHANGE: 
Stations within the Continen-

tal USA and Canada transmit RS 
report and state or province. All 
others transmit AS report and 
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DX country. 

SCORING: 
All valid two-way contacts 

score 5 points per QS0. A sta-
tion may be worked only once 
for contest credit! Multipliers 
are as follows: 1 multiplier point 
for each of the Continental US 

states (48 max.); 1 multiplier 
point for each of the Canadian 
provinces (13 max.); 3 multiplier 
points for each DX country out-
side the Continental US and 
Canada. 

The final score is the total 
QS0 points times the total mul-
tiplier points. 

DX WINDOW: 
Stations are expected to ob-

serve the DX window from 1.825 
to 1.830 MHz as mutually agreed 
by Top Band operators. Stations 
in the US and Canada are asked 
not to transmit in this 5-kHz seg-
ment of the band. 

AWARDS: 
Contest awards will be issued 

in each award category in each 
of the Continental US states, 
each Canadian province, and 

each DX country. 

DISQUALIFICATIONS: 
Disqualifications may result 

if contestant omits any required 
entry forms, operates in excess 
of legal power authorized for his 
given area, manipulates operat-
ing times to achieve a score ad-
vantage, or fails to omit dupli-
cate contacts which reduce the 
overall score more than 2%. 

ENTRIES: 
Each entry must include log 

sheet, dupe sheet for 100 or 
more contacts, a contest sum-
mary sheet, and a multiplier 
checklist. All entries must be 
postmarked no later than Feb-
ruary 21st. To request contest 
forms or submit your entry, 
write: Dan Murphy WA2GZB, PO 
Box 195, Andover NJ 07821 USA. 
Please include an SASE! 

SPECIAL CHRISTMAS 
EXPEDITIONS 

With the Christmas holidays 
fast upon us, there are two spe-
cial operations planned for the 
holidays. The Delaware-Lehigh 
Amateur Radio Club (VV30K) will 

have a special events station on 
the air as part of Bethlehem 
PA's Christmas City Celebra-
tion. The station will be on the 
air from 2300 to 0300 GMT start-
ing December 15th and will con-

tinue to operate through Janu-
ary 1st. The operating hours will 
increase during the period 
whenever possible. Operation 
will be on the Novice CW and 
General phone bands. Suggest-
ed frequencies are: 15 kHz down 
from the top of the Novice band, 
and 15 kHz up from the bottom 
of the General phone band. Spe-
cial OSO certificates will be sent 
from the Christmas City Station. 
QSLs or requests should be 
mailed with a business-size 
SASE to: W30K, DLARC, 1719 
Callone Avenue, Bethlehem PA 
18017. SWL requests will also be 
honored. 

The Indian River Amateur Ra-
dio Club of Cocoa FL will be op-
erating from Christmas FL from 
December 20 through 27. Oper-
ating times will generally be 
from 1400 to 2000 GMT daily. 
The town of Christmas, located 

on the east coast of Florida, wel-
comes many visitors each year 
from around the USA. Christmas 
is celebrated each and every 
day of the year. There are 
fully lighted Christmas trees, 
wreaths, and decorations along 
with Santa and his helpers. The 
Indian River Amateur Radio 

Club, as a celebration of its 26th 
year of organization, will use the 
club callsign W4NLX/4. A spe-
cial handsome certificate will be 

awarded to all worked stations. 
This certificate depicts some of 
the aspects of Christmas in 
Florida. Arrangements have 
been made to have a special 
cancellation at the US Post Of-
fice for this award. Please send 
a large SASE for the certificate. 
Operating frequencies on SSB 
will be 7280, 14280, 21380, and 
28680. On CW, the club will oper-
ate 60 kHz up from the bottom 
edge of the 40-, 20-, 15-, and 
10-meter bands. The 146.34/.94 
repeater will also be operational 
for local contacts. OSL to Indian 
River Amateur Radio Club, 
W4NLX, PO Box 105, Christmas 
FL 32709. 

AWARDS 
from page 20 

bands the same day (6 x 3 = 
18) or work him on twenty me-
ters three individual days (6 x 3 
= 18), you will have qualified 
very easily for the Gold Sardin-
ian Award. Sounds easy, doesn't 
it? 
To be valid, all signal reports 

must be a minimum of 338 for 
CW and 43 for phone. 

To apply, have your claimed 
contacts verified by at least two 
amateurs or a local radio club 
official. Enclose your applica-
tion with an award fee of 15 IRCs 
or $4.00 US to: URS Club, via Sar-
degna 16,07100 Sassari, Sardin-
ia. 

While in Europe, let's visit the 
United Kingdom, where last 

time I failed to include two very 
interesting awards. 

HAMPSHIRE COUNTY AWARD 

The Hampshire County 
Award is made available to ama-
teurs worldwide who have es-
tablished two-way contact with 

amateur operators of Hamp-
shire County in England. The 
award is issued on a point basis 
in which all contacts count 1 
point, with the exception that 
contacts with G3BZU, GB3RN, 
or any other special-event sta-
tion count 2 points. 

There are three award classes: 
Class I-UK/50 points; EU/20 
points; DX/15 points. Class II-
UK/30 points; EU/15 points; 
DX/10 points. Class III-UK/20 
points; EU/10 points; DX/5 
points. 

To be valid, all contacts must 
be made after October 1, 1960. 
There is no mode or band re-
striction, but special band or 

mode recognition will be made if 
requested at the time of applica-
tion. 

To apply, have your list of 
claimed contacts verified by at 
least two amateurs or a local ra-

dio club official. Forward this 
application and an award fee of 
50 pence or 6 IRCs to: F. D. 
Cawley G2GM, Award Manager, 
Bay Sound, Freshwater Bay, 

Freshwater, Isle of Wight, En-
gland, United Kingdom. 

THE MERCURY AWARD 

While in England, it is my 
honor to feature to our readers 
the very respectable Mercury 
Award, sponsored by the Royal 
Naval Amateur Radio Society. 
This award was initiated to en-
courage contact with the many 
members of the Royal Naval So-
ciety. The award is issued to any 
amateur who can meet the re-

quirements of the program 
which are tabulated on a point 
basis. Contacts with RNARS 
members on the HF bands earn 
1 point each, while two-way con-
tacts established 30 MHz and 
above constitute 2 points 
apiece. In addition, any special-
event station, such as GB3RN or 
G3BZU, counts double the nor-

mal point value. 
To attain the award, stations 

within the United Kingdom must 
accumulate a total of 20 points, 
other European stations must 

total a minimum of 10 points, 
and stations outside Europe 
must gather a total of at least 5 
points. Once an applicant earns 
10 points (for US) or 20 points 

(for Europeans), stickers will be 
issued for each multiple of 10 
points earned thereafter. 
Contact must be made Octo-

ber 1, 1960, and after to be valid. 
There are no band or mode re-
strictions, but recognition will 
be given if special band or mode 
accomplishments are attained. 

The Mercury Award also is 

made available to shortwave 
listeners who must meet the 
same criteria on a "heard-only'' 
basis. 

Do not send QSLs! Have your 
list of claimed contacts verified 
by at least two fellow amateurs 
or a radio club official. Enclose 
this application along with the 
award fee of 6 IRCs to: Awards 
Manager G3HZL, 153 Worple 
Road, Isleworth, Middlesex TW7 
7HT, England, United Kingdom. 

To be successful in confirm-
ing contacts with members of 
the Royal Naval Amateur Radio 
Society, it is advisable that you 
obtain a list of their members 
before attempting the challenge 
of this award. It is unfortunate 
that the list is so lengthy, as 
space does not permit the list to 
be printed at this time. As an al-
ternative, however, the Mercury 
Award is featured in the DX 
Awards Guide published by 
Chuck Ellis WOYBV. The entire 
list of RNARS members is con-
tained within this publication. 
This DXer's award guide, fea-
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tured in last month's column in 
detail, is available for a very 

modest price of $14.95 (plus 1-lb. 
postage for DX shipment) by 

enclosing payment to Chuck 

Ellis, PO Box 1136 Welch Sta-
tion, Ames IA 50010. Be sure, if 
that is the reference you plan to 

use, that you tell Chuck you read 
about it here in the 73 Magazine 
Awards column. 

If you are like many of us on 
the west coast and are looking 

for a real toughie, try your hand 
at working toward the Worked 

All Gozo Award. 

WORKED ALL GOZO AWARD 

The WAG Award, as it is 

called, is open to amateurs and 

SWL stations and has no band 

or mode restrictions. To be valid, 

all contacts for this award must 

be made on or after August 1, 
1972. 

To qualify, European stations 

must confirm 8 individual sta-
tions from Gozo Island (9H4). 
Now, if you are considered a DX 

station like we are in the USA, 

you only have to work 5 different 
Gozo Island stations. And, of 

course, if you are like me, you'll 

be happy to settle for just an 

SWL Heard Only Award which 
also is available under the same 
requirements. 

Do not send QSL cards. 
please!  Have your list of 

claimed Gozo Island contacts 

verified by at least two amateurs 
or a radio club official. Forward 

this verified application and an 

award fee of $3.00 or 12 IRCs to: 

Joe Cauchi 9H4L, 20 P. P. Hili 
Street. Victoria, Gozo Island, 

Malta. All award fees are con-
tributed to aid the blind and 

handicapped operators; we all 

should apply for this award if for 

no other reason than to aid this 
cause. 

OUR AWARDS PROGRAM 

By the time this magazine reaches your hands, the hun-

dreds of certificates already earned via the 73 Awards Pro-

gram will be on their way to amateurs around the world. 
Now, if you are one of the many who qualified for an award 
months and months ago, you're no doubt saying, "It's about 
time!" Right you are. 

What caused the incredible delays? First of all, some of 

us underestimated the work involved in getting the certifi-

cates designed and produced. But more than that, we too 
often allowed the Awards Program to take a back seat to 
other projects which, at the time, seemed more important. 

Few of us at 73 wear only one hat, and it was all too easy to 
stop working on the awards when article titles needed to be 

written or when manuscripts needed to be read. After all, we 

had magazine deadlines to meet each and every month, and 
it always seemed that the awards could wait...and wait ... 
and wait. In short, we blew it. 

In retrospect, it's easy to see what we should have done. 

For starters, we should have had the awards printed and on 

the shelf before the Awards Program was even announced. 

Then, we should have assigned one person to stay on top of 
the program and keep it moving. The good news is that we 

have, at last, recognized these failings, and the Awards Pro-

NORTH AMERICAN 

CONTINENT AWARD 

1 WA2GUM 

2 WB8VPA 

3 K4HRG 

4 KE4E 

5 N6TK 

6 AA6TK 

7 WAISMI 

8 WA9BBX 

9 K8ZIP 

10 WBOYMR 

11 WB6VVI/9 

12 WB3BAP 

13 WD8MGO 

14 WB7BFK 

15 WBI DOC 

16 K4BOZ 

17 KOJSY 

18 KA5C0.1 

19 KITH 

20 W7ULC 

21 WB3ICM 

22 K8WD 

23 W9NAX 

24 VE1BVD 

25 WD9HRH 

26 WD8MOV 

27 K9PSN 

28 ADIS 

29 DA1MV 

ao 
31 

32 

33 

WBOLXM 

KA9ACM 

WB7TXY 

WB3CIW 

34 N6PV 

35 F2YSfW2 

36 W8CHV 

37 AJ8L 

38 WA2YEX 

39 SM5AKT 

40 AC30 

41 WA2SRM 

42 K9TI 

43 WDOEPE 

44 K4JYD 

45 N8AC 

46 JH1VRO 

47 WB3BVL 

48 WD4DVZ 

49 WOYBV 

50 WB2FFY 

51 W5TJO 

52 WD8DZO 

53 KB4JA 

54 WB4SXX 

55 DJ2UU 

56 WD4KRK 

57 KA2EA0 

58 K9MD 

59 N7BZ 

60 W2ODA 

61 WB2MVC 

62 K4BYK 

63 K B8JF 

64 WA2PIP 

65 KB2DE 

66 N9ADL 

67 WB7PKD 

68 S8AAT 

69 HK4DUM 

70 WDOAVG 

71 WD9IIC 

72 W1AGA 

73 WB3JUK 

74 WA2RVF 

75 KA2K 

76 PY8ZLC 

77 K41.0 

78 DA1U0 

79 IC800S 

80 DAIQR 

81 WD4I1U 

82 AG5X 

83 K9BIL 

84 N4BOD 

85 WA2LYF 

86 WD9H WY 

87 N4BOD 

gram is finally up to speed. The debacle of the past 14 

months is over, and the awards are going out. 

Before proceeding any further, a note of commendation is 

in order. The man who writes this column each month and 
serves as manager of our Awards Program is Bill Gosney 
WB7BFK. Bill has been with the program from the begin-

ning, and he has done an outstanding job under very diffi-
cult circumstances. He's done everything we have asked of 
him and more. If you've been waiting for an award, the delay 

was at our end, not his. Thank you, Bill. 

To those of you who have earned awards through our pro-
gram goes a special note of thanks for getting involved in 

our new and untried venture. Now that were back on track, 
we hope you enjoy your awards and that you'll apply for 

others in the future. If you have never applied for a 73 award, 
please do so; the system is working, and it's our goal to han-
dle all future applications quickly and efficiently. 

As we move into the third decade of 73 Magazine, we're 

looking forward, not back. There are exciting times ahead 
for amateur radio, and we want the 73 Awards Program to be 
a part of it. 

73 AWARD WINNERS 

88 Al1Y 

89 WB5SND 

90 MIAMI 

91 WD80E0 

92 VE3JGT 

93 KA5CTZ 

94 WD8DEL 

95 WB6CDM 

96 KB8LT 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

NOGP 

AI61 

N4AKO 

KB8DB 

N8B.10 

K 5BLV 

DF9ZP 

KB5OU 

K8GAK 

NI BCV 

S8AAP 

WB7RUV 

SOUTH AMERICAN 

CONTINENT AWARD 
1 WB8VPA 

2 KE4E 

3 N6TK 

4 AA6TK 

5 WAISMI 

6 VEIBVD 

7 WD6EE0 

8 WBOYMR 

9 WB6VVI/9 

10 WB2BAP 

11 WO8MGO 

12 WB7BFK 

13 WB1DOC 

14 KOJSY 

15 KA5C0J 

16 KITH 

17 W7ULC 

18 K8WD 

19 K4HRG 

20 WD9HRH 

21 WD8MOV 

22 ADIS 

23 WBOLXM 

24 WB3ICM 

25 KA9ACM 

26 WB7TXY 

27 WB3C1W 

28 K9PSN 

29 F2YS/W2 

30 K8ZIP 

31 WA2SRM 

32 AJ8L 

33 WA2YEX 

34 AC30 

35 SM5AKT 

36 WDOEPE 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 
49 

so 
51 

52 

53 

se 
55 

56 

57 

58 

JHIVRO 

WB3BVL 

WD4DVZ 

W5TJO 

WD8DZO 

WB4SXX 

WD4KRK 

K9MD 

KB4JA 

N7BZ 

DJ2UU 

W8CHV 

K9TI 

W2ODA 

WB2MVC 

KA2EA0 

K4BYK 

KB8JF 

KB2BE 

WA2PIP 

WB7PKD 

S8AAT 

59 DAI MV 

60 HK4DUM 

61 WD9IIC 

62 WOYBV 

63 WB3JUK 

64 W1AGA 

65 PY8ZLC 

66 KA2K 

67 WA2RVF 

68 K4L0 

69 DA1U0 

70 N8AC 

71 IC8OGS 

72 DAIOR 

73 AG5X 

74 K9BIL 

75 N4BOD 

76 WA2LYF 

77 WD9HWY 

78 WB5SND 

79 KBOOE 

80 MIAMI 

81 WD80E0 

82 VE3JGT 

83 KA5CTZ 

84 WD8DEL 

85 WB6CDM 

86 KB8LT 

87 NOGP 

88 N4AKO 

89 KB8DB 

90 N8B.10 

91 K5BLV 

92 DF9ZP 

93 KB5OU 

94 NI BCV 

Jeff DeTray WB8BTH 

Assistant Publisher/Editor 

95 WB7RUV 

96 S8AAP 

97 WD4LYA 

0-5 AWARD OF EXCELLENCE 
1 WB8ZJL 

2 WD8ONV 

3 KA8HNR 

4 K8IU 

5 WB70EP 

6 KAOFPG 

7 WL7ADX 

8 WD5EHI 

9 KA3DBN 

10 KA3COP 

11 KA3CGM 

12 WD2AKK 

13 WD8IDD 

14 SM2COR 

15 KOTBB 

16 WD5IC0/1 

17 KA4KJI 

18 N3ADF 

19 K6TMB 

20 WOCJG 

21 KA8IGM 

22 WD8NHN 

23 WB3GS0 

24 KAOHTU 

25 KA8GXN 

26 KA9CDR 

27 KAI ESG 

28 WO8OHN 

29 WD4BLU 

30 KA3ENO 

31 KA4JOS 

SPECIALTY 
COMMUNICATIONS AWARD 

CLASS A-1 

1 W2ODA IRTTY)  5 WD9GRI (PITY) 

2 WBOCICD (SSTV) 6 WB6CDM (PITY) 

3 WB7BFK (RTTY)  7 N3AKO (FITTY) 

4 WBOOCD (RTTY) 

DISTRICT ENDURANCE 

AWARD 
1 AJ8L  3 WB6CDMI7 

2 WL7ACY 
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EUROPEAN CONTINENT 

AWARD 

1 WB8VPA 

2 K4HRG 

3 KE4E 

4 N6TK 

5 WAISMI 

6 WB3ICM 

7 VEI BVD 

8 WA9BBX 

9 WBOY MR 

10 WB6VVI/9 

11 WOHMA 

12 WB3BAP 

13 WD8MGO 

14 WB7BFK 

15 WBI DOC 

16 WA2GUM 

17 N9ND 

18 K4BOZ 

19 KOJSY 

20 N6PV 

21 KA5C0J 

22 W8CHV 

23 KITH 

24 W7ULC 

25 N9ADL 

26 K8WD 

27 WOYBV 

28 W9NAX 

29 WA2SRM 

30 WD9HRH 

31 WD8MOV 

32 K9PSN 

33 ADIS 

34 DA1MV 

35 KA3DBN 

36 WBOLXM 

37 WB7TXY 

38 WB3CIW 

39 F2YS/W2 

40 K8ZIP 

41 DK 5WJ 

42 WA2YEX 

43 AJ8I. 

44 AC30 

45 SM5AKT 

46 WDOEPE 

47 W4JY D 

48 JHIVRO 

49 WB3BVL 

50 K9TI 

51 WD4DVZ 

52 WB2F FY 

53 W5TJO 

54 WD8DZO 

55 K B4JA 

56 WB4SXX 

57 DJ2UU 

58 WD4KRK 

59 K9MD 

60 N7BZ 

61 JA1VDJ 

62 K1 KOB 

63 W2ODA 

64 WB2MVC 

65 K4BYK 

66 KB8JF 

67 WA2P1P 

68 K B2DE 

69 WB7PKD 

70 N8AC 

71 S8AAT 

72 WD411U 

73 WD4I1U 

74 KA I CBD 

75 WDOAVG 

76 WD9IIC 

77 WI AGA 

78 WB3JUK 

79 WA2RVF 

80 KA2K 

81 PY8ZLC 

82 K4L0 

83 DA1U0 

84 IC8OGS 

85 DA 1 OR 

86 AG5X 

87 K9BIL 

88 N4BOD 

89 WA2LYF 

90 WD9H WY 

91 WB6CDM 

92 WD8DEL 

93 KA5CTZ 

94 VE3JGT 

95 W080E0 

96 MIAMI 

97 W8EVH 

98 WDOEPV 

99 Al1 Y 

100 WB5SND 

101 KA4KST 

102 K670 

103 WD4BLU 

104 KB8LT 

105 NOGP 

106 KB900 

107 6161 

108 N4AKO 

109 N3AKO 

110 K B8DB 

111 N8B..10 

112 K 5BLV 

113 DF9ZP 

114 K B5OU 

115 K8GAK 

116 K8GAK 

117 N7AHO 

118 KA4ITO 

119 M OLL 

120 N1BCV 

121 WB7RUV 

122 WD4LYA 

123 DA2AL 

124 S8AAP 

ASIAN CONTINENT AWARD 
1 WB8VPA 

2 K4HRG 

3 KE4E 

4 WB3ICM 

5 WB6VVI/9 

6 WD8MGO 

7 WB7BFK 

8 WB1 DOC 

9 KOJSY 

10 W7ULC 

11 K8WD 

12 WD9HRH 

13 WD8MOV 

14 ADIS 

15 DA1MV 

16 WBOLXM 

17 WB7TXY 

18 WB3CIW 

19 KITH 

20 F2YS/W2 

21 K8ZIP 

22 WBOYMR 

23 WA2YEX 

24 AJ8L 

25 AC30 

26 SM5AKT 

27 WDOEPE 

28 JH1VRO 

29 K9PSN 

30 WD9DVZ 

31 W5TJO 

32 WD8DZO 

33 WB4SXX 

34 DJ2UU 

35 WD4KRK 

36 K9MD 

37 N7BZ 

38 JA 1 VDJ 

39 WB3BAP 

40 W8CHV 

41 K4BYK 

42 K B8J F 

43 K B2DE 

44 WA 1 SMI 

45 S8AAT 

46 N8AC 

47 HK4DUM  63 N4BOD  55 WB2JUK  68 VE3JGT  DX CAPITALS OF THE WORLD 
48 K971  64 WD9H WY  56 K9TI  69 KA5CTZ  1 WBI DOC  6 KB8JF 

49 WA2SRM  65 WB7PKD  57 KA2K  70 WD8DEL  2 WB7BFK  7 WD4DVZ 

50 WD9IIC  66 NOAMI  58 K4L0  71 WB6CDM  3 KITH  8 W 1 AGA 

51 W1AGA  67 W D80E0  59 IC8OGS  72 KB8LT  4 WD4KRK  9 NOGP 
52 WB3JUK  68 VE3JGT  60 DA 1 OR  73 NOGP  5 DJ2UU 

53 WA2RVF  69 WD8DEL  61 S8AAT  74 K B8DB 

54 KA2K  70 WB6CDM  62 AG5X  75 N813.10  73 DX COUNTRY CLUB AWARD 
55 K4L0  71 KB8LT  63 K9BIL  76 N7AHO 

56 DA1U0  72 NOGP  64 WD9HWY  77 K5BLV  2X SSB 
57 IC8OGS  73 KB8DB  65 N4BOD  78 DJ2UU  1 WB8VPA  26 W5ZKJ 

58 DAIOR  74 N8BJ0  66 NOAMI  79 WB7RUV  2 WB3ICM  27 WB7TXY 

59 WDOAVG  75 K 5BLV  67 WD80E0  80 S8AA P  3 WBI DOC  28 F 2Y S/W 2 

60 AG5X  76 DF9ZP  4 N6TK  29 WA2GUM 

61 K B4JA  77 S8AAP  WORK THE WORLD AWARD  5 WA 1 SMI  30 KB4NJ 
62 K9B11.  78 WB7RUV  6 WB6VVI/9  31 KB4JA 

1 WB8VPA  37 K4BYK  7 WD8MGO  32 DJ2UU 
2 KE4E  38 KB8JF 8 WB7BFK  33 K9MD 

AFRICAN CONTINENT AWARD 3 WB6VVI/9  39 KB2DE  9 WB9JBH  34 K4BYK 

1 WB8VPA  43 DJ2UU  4 WD8MGO  40 WAISMI  10 KOJSY  35 KB8JF 

2 K4HRG  44 WD4KRK  5 WB7BFK  41 DA1MV  11 K8WD  36 HK4DUM 

3 KE4E  45 K9MD  6 WB1 DOC  42 HK4DUM  12 WA2JCX  37 S8AAT 

4 WA I SMI  46 N7BZ  7 KOJSY  43 WD9IIC  13 KITH  38 IC8OGS 

5 WB3ICM  47 W2ODA  8 W7ULC  44 WIAGA 14 K9PSN  39 K9TI 
6 WB6VVI/9  48 K4BYK  9 K8WD  45 WB3JUK  15 W5TJO  40 SV11W 

7 WB3BAP  49 KB8JF  10 K4HRG  46 KA2K  16 WD8MOV  41 WB3JUK 

8 WD8MGO  50 K B2DE  11 WD9HRH  47 K9TI 17 DA1MV  42 WA2RVF 
9 WB7BFK  51 N9ADL  12 WD8MOV  48 K4L0  18 WD4DVZ  43 KA2K 

10 WBI DOC  52 S8AAT  13 ADIS  49 N8AC  19 WB3CIW  44 9G1LL 

11 KOJSY  53 K9TI  14 WBOL XM  50 IC8OGS  20 KB91S  45 DAI OR 

12 KA5C0J  54 HK 4DUM  15 WB3ICM  51 DAI OR  21 KL7E0  46 DA5CTZ 

13 KITH  55 WD9IIC  16 WB7TXY  52 AG5X  22 EA6ET  47 VE3JGT 

14 W7ULC  56 W 1 AGA  17 WB3CIW  53 S8AAT  23 WA2YEX  48 WB6CDM 

15 K8WD  57 WB3JUK  18 KITH/9  54 K B4JA  24 N4A0J  49 N4AKO 

16 WD9HRH  58 WA2RVF  19 F2YS/W2  55 K9BIL 25 WA2SRM  50 DF9ZP 
17 WD8MOV  59 PY8ZLC  20 K8ZIP  56 WD9H WY 

18 ADIS  60 K4L0  21 AJ8L  57 WB7PKD 73 DX COUNTRY CLUB AWARD 
19 DA1MV  61 °AI M)  22 WBOYMR  58 WB6CDM 

20 WBOLXM  62 IC8OGS  23 AC30  59  WD8DEL  MIXED MODE 
21 WB7TXY  63 DAI OR  24 SM5AKT  60 VE3JGT  1 WOANZ  12 JH1VRO 

22 WB3CIW  64 AG5X  25 WDOEPE  61 WD80E0  2 K4HRG  13 WB4SXX 

23 K9PSN  65 K9BIL  26 JH1VRO  62 MIAMI  3 WD8DNG  14 N7BZ 

24 F2YS/W2  66 N4BOD  27 K9PSN  63 N4BOD  4 K8ZIP  15 W8CHV 

25 K8ZIP  67 WD9H WY  28 WD4DVZ  64 KB8LT  5 AA87.  16 WDOEPE 

26 WA2YEX  68 WB7PKD  29 W5TJO  65 NOG P  6 KA5C0.1  17 WA1GTO 

27 AJ8L  69 WB6CDM  30 WD8DZO  66 K B8DB  7 K 1VKO  18 WD9IIC 

28 WBOYMR  70 WD8DEL  31 WB4SXX  67 N8BJ0  8 WD8DZO  19 PY8ZLC 

29 AC30  71 KA5CTZ  32 WD4KRK  68 K 5BLV  9 AC30  20 K410 

30 WA2SRM  72 VE3JGT  33 K9MD  69 DJ2UU  10 WBOYMR  21 W2X0 

31 SM5AKT  73 WD80E0  34 N7BZ  70 WB7RUV  11 K4JYD 

32 W8CHV  74 MIAMI  35 WB3BAP  71 S8AAP 

33 WDOEPE  75 KB8LT  36 W8CHV  73 DX COUNTRY CLUB AWARD 
34 K 4JYD  76 NOGP 
35 N8AC  77 N4AKO  WORKED ALL USA AWARD  2X CW 
36 JHI VRO  78 K B8DB  MIXED BAND  1 AA8Z  5 WB7PKD 

37 WD4DVZ  79 N8BJ0  2 W7ULC  6 W V BV 
1 KAI CBD  16 K 6ARE 

38 WB2FFY  80 K 5BLV  3 SM5AKT  7 WB2FFY 
2 WD8OMS  17 N8BKB 

39 W5TJO  81 DF9ZP  4 WD8MAS  8 WB3BVL 
3 WD4RAF  18 WL 7AHL 

40 WD8DZO  82 S8AAP 
4 KA3CBC  19 WN5MBS 

41 K B4JA  83 WB7RUV 
5 KA9DLI  20 KA4GML 

42 WB4SXX  WORKED ALL USA AWARD 
6 KA4HEP  21 WB7RBH 

7 K L 7E0  22 WD8LCE  6 METERS 
OCEANIC CONTINENT AWARD  8 KA4DNW  23 WB3BVL 
1 WB8VPA  28 K BLIP  9 N4ACS  24 WD6EOP  1 WBOZKG  2 K6PHE 

2 K4HRG  29 AJ8L  10 N7AGD  25 K B4NJ 

3 KE4E  30 AC30  II KA3DBN  26 WA KED  10 METERS 
4 N6TK  31 SM5AKT  12 KB5NE  27 WD9GFL  1 KL7IEN  4 JH8DSC 
5 AA6TK  32 WDOEPE  13 K2EOU  28 KA3CGM 2 WSZKJ  5 VK7NBT 
6 WB3ICM  33 K 4JYD  14 KA6FY0  29 KB7EY  3 VEIBVD 

7 WD6EE0  34 N8AC  15 K 4JYD  30 AF8D 

8 WB6VVI/9  35 JHI VRO 

9 WD8MGO  36 WD4DVZ  CENTURY CITIES AWARD  15 METERS 
10 WB7BFK  37 W5TJO  1 K2MF  10 N8BK B  1 WD5DRB  3 KA6ACO 

11 WB1 DOC  38 WD8DZO  2 WA2SRM  11 KB8JF  2 WAOCEL  4 WB6CD1A 

12 KSJSY  39 K B4JA  3 WD4RAF  12 WDOEPE 

13 N6PV  40 WB4SXX  4 K AIA70  13 W1AG A  20 METERS 
14 KA5C0J  41 WD4KRK  5 KITH  14 KA2CI 0  1 WA9BBX  4 KB8JF 

15 W8CHV  42 K9MD  6 K 4JY D  15 KA8F00  2 WA9WGJ  5 WDOEPE 

16 KITH  43 N7BZ  7 WA9WGJ  16 KA4BNO  3 KITH 
17 W7ULC  44 JA1VDJ  8 KA4HFP  17 WB6CDM 

18 K8WD  45 WB3BAP  9 JH8DSC  18 AK 2H 
19 WD9HRH  46 K4BYK  40 METERS 
20 WD8MOV  47 KB8JF  10 METER DX DECADE AWARD  1 WA2SRM  3 WD4DBJ 
21 ADIS  48 KB2DE  2 N8AZD  4 WDOBCS 

I WB4WRE/M  4 WDOAVG 
22 WBOLXM  49 WA 1 SMI 

2 AC30  5 06261 
23 WBOYMR  50 WB7PKD 

3 W5TJO  75/80 METERS 24 WB7TXv  51 DA1MV 

25 WB3CIW  52 HK 4DUM  1 K AOAZO  4 KS4B 

26 K9PSN  53 WD9IIC  TEN METER '10-40 AWARD  2 WDOBOS  5 WB9UKS 

27 F2YS/W2  54 WI AGA  1 W6OLA/7  2 K4JS1/6  3 KA5A0P 
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( NEW PRODUCTS 
from page 32 

sizes: Model DTE-8 (8" wide), 
Model DTE-11 (10.65" wide), and 
Model DTE-14 (14" wide). The 
overall height of the series is 

3.15 inches and the depth is 8.25 
inches. 
For further information, con-

tact Jameco Electronics, 1355 
Shore way Road, Belmont CA 

94002; (415)-592-8097. Reader 
Service number 479. 

HEATH CONTINUING 
EDUCATION INTRODUCES 
NEW IC TIMERS SELF. 
INSTRUCTION PROGRAM 

Heath Continuing Education 
has announced a new self-in-

struction program which covers 
integrated circuit timers. The 
new program, Model EE-103, in-

cludes an introduction to the 
common types of IC timers, how 
each works, what they do, and 
where they are used. 
Among the types of IC timers 

covered are the popular 555 and 
556 series general-purpose tim-
ers, the 322 and 3905 wide-
range, precision, monostable 
timers, and programmable tim-
er/counters—including the 2240 
binary programmable timer/ 
counter, the 2250 BCD pro-
grammable timer/counter, and 
the 8260 seconds/minutes/ 
hours BCD programmable timer/ 
counter. 
The program's self-teaching 

text, with the assistance of re-
view quiz questions and lab ex-

periments, completely covers 
how each timer works and how 
each is used—in logic func-
tions, output drive circuits, time-
delay relay circuits, wide-range 

pulse generators, phase-locked 
loops, universal appliance tim-
ers, and as precise clock 
sources. 

All of the electronic compo-
nents required to perform the 
experiments are included with 
the program. The Heathkit ET. 

3300 laboratory breadboard is a 
recommended option. 
The EE-103 IC timers course is 

one of four Electronic Tech-
nology Series self-instructional 
programs. They are designed to 
provide detailed knowledge for 

engineers, technicians, and 
other technical people. Other 
programs in the series include 
Operational Amplifiers (EE-101), 
Active Filters (EE-102), and 

Phase-Locked Loops (EE-104). 
For further information, con-

tact Heath Company, Dept. 350-
230, Benton Harbor MI 49022. 
Reader Service number 481. 

NEW HAMTRONICS4 VHF FM 
EXCITER KIT 

Hamtronics has announced a 
new single channel VHF FM ex-
citer called the model T51. Pat-
terned after the popular T50 ex-
citer, the new unit is rated at 2 
Watts continuous output and is 
contained on a 3- x 5-inch PC 
board. It is available for the 28-, 
50-, 144-, and 220-MHz bands 
and may be modified for use on 

adjacent commercial bands. It 

is ideal for control links, repeat-
er service, telemetry, and other 
applications for which a small 

unit is required. A multichannel 
adapter is also available to ex-
tend operation up to 5 channels. 
Features include low-imped-

ance dynamic mike and high 
level audio inputs; crisp, clear 
modulation; low spurious out-
put; pre-wound coils; adjustable 
output level; and built-in test 
points for easy alignment. A 

commercial grade frequency 
stability option is available. 

For further information, con-
tact Hamtronics, Inc., 65F Mout 

Rd., Hilton NY 14468; (716)-392-
9430. Reader Service number 
476. 

CENTURION ANTENNAS 

Centurion International has 
introduced a new line of heavy-
duty telescoping replacement 

antennas. These antennas are 
full-length 1/4 -wave radiators 
providing increased efficiency 
for radios that are not normally 
available with a telescoping-
type antenna. 

Three models are offered, 
each fitted with one of the five 
connector configurations: a 
straight telescoping antenna, a 
flex-spring model, and right-
angle mounting model. The 
right-angle model is suitable for 
radios with front- or rear-mount-
ed connectors or test equipment 
applications. 

The flex-spring model has a 
shock absorbing spring fitted to 
its base to provide the popular 
flexible feature. The spring is 

protected with a tight-fitting 
neoprene sleeve. The sleeve re-
tains its flexibility from — 55° C 
to 100° C. 

All models are available with 
a choice of five different con-

O. 

Centurion's telescoping anten-
nas. 

nectors: BNC, TNC, PL-259, F, 

and 5/16-32 threaded stud. 
For further information, con-

tact Centurion International, PO 

Box 82846, Lincoln NE 68501; 
(402)-467-4491. Reader Service 
number 477. 

GILFER'S ALLBAND RECEIVER 
WITH 24-CHANNEL MEMORY 

OPTION 

Gilfer Associates has just in-
troduced in the USA the Japan 

Radio Company's NRD-515 
communications receiver. The 

NRD-515 continuously tunes 
from 100 kHz to 30 MHz using a 

100-Hz "step" photo-type en-
coder. Received frequencies are 
read to 100 Hz and the PLL-syn-
thesized circuit can be locked to 
any frequency with assurance 
that the drift will be less than 50 
Hz/hour. The rf/i-f circuit is a 
double conversion upverter 
(70.455-MHz first i-f). 
The "kHz" tuning knob moves 

Heath's /C Timer self-instruction program. 
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10 kHz per revolution and a 
momentary "UP/DOWN" switch 
permits  rapid  frequency 
changes at 200 kHz/sec. There 
are no mechanical tuning stops 
and the all-electrical band-

switching circuit automatically 
tracks from MHz to MHz. Also 
featured in the NRD-515 are 
passband tuning, AM broadcast 
preselection, noise blanker, 
10- and 20-dB switchable atten-
uator, variable bfo, LSB/USB/ 
RTTY offsets, and RIT. Four 

switchable selectivity options 
are available (two supplied). 
The optional 24-channel 

memory unit eliminates man-
ually re-tuning your favorite fre-
quencies—just turn the channel 
selector switch and the receiver 
is automatically and completely 
re-tuned. The memory is non-
volatile and the input/output 

data base is a 22-bit BCD code. 
Other optional extras include a 
matching loudspeaker and CW 

filters of 600- and 300-Hz selec-
tivity. 
For further information, con-

tact Biller Shortwave, Box 239, 
Park Ridge NJ 07656. Reader 
Service number 478. 

SONY ICF-2001 
PROGRAMMABLE GENERAL-
COVERAGE RECEIVER 

In most cases a portable 
radio would be only casually in-
teresting. But most cases aren't 

like the new ICF-2001 from Sony. 
It is evident that frequency 

synthesis and scanning tech-
niques are gradually winding 
their ways into the manufacture 
of reliable, inexpensive, con-

sumer-oriented radio equip-
ment. The little Sony package is 
an excellent example. 
Approximately the physical 

dimensions of a cassette re-
corder (12" x 7" x 2"), the 
ICF-2001 features a liquid crys-
tal display frequency readout. 
Coverage is 150 kHz through 30 

MHz AM/SSB/CW, and 76-108 
MHz FM. Frequency entries are 
made via a standard keyboard, 
registered to the nearest kilo-
hertz (nearest 100 kHz on FM). 
Fine tuning of CW/SSB in the 
150 kHz-30 MHz range is provid-
ed by an accurately-calibrated 
thumbwheel. 
Frequency readout accuracy 

is excellent, fully reliable to a 
few hundred Hertz. Frequency 
stability is outstanding; CW and 
SSB signals are readily copy-
able from power-on until you get 
tired of listening! A series of 
slaps at the cabinet caused no 
shift in frequency. 
A built-in four-foot telescop-

ing whip antenna is adequate 
for casual worldwide reception. 
Relative signal strength is indi-
cated by a light bar graph com-
posed of 5 LEDs. Signals may be 
peaked by the use of an anten-
na-resonating thumbwheel. 
A series of six push-button 

memory channels may be used 
to store and recall any six fre-
quencies between 150 kHz-30 
MHz, or 76-108 MHz, depending 
upon which band is switched in. 
The low-frequency FM band al-
lows monitoring of channels 5 
and 6 of TV audio as well. And 
for the paranoids among us, the 
common bugging frequencies 
between 86 and 92 MHz may be 
searched! 

For the hunt-and-peck fre-
quency hopper, the micropro-
cessor is a dream come true. 
Merely load suspected channels 
into the six memory positions 
and punch up any one of them at 
any time. The non-volatile mem-
ory retains the frequency entries 
even with power disconnected. 
The ICF-2001 also features a 

scanning function. Any limits 
within the passband being re-
ceived may be programmed, and 
the receiver may be automati-
cally or manually scanned. A 
slide switch may be activated 

for automatic stop when a sig-
nal is discovered. 
Tuning is also accomplished 

by the push-button scanning 
method; any frequency dis-
played serves as a starting point 
from which up or down search 
begins. 
Tuning or scanning speeds 

may be increased by another 
key, raising the rate from 1 kHz 
per increment to 10 kHz (ap-
proximately 4 or 40 kHz per sec-
ond). On FM, the rate is either 
400 kHz or 800 kHz per second, 
corresponding to 4 or 8 FM 
channels. 
Power for the little Sony may 

be chosen from 3 internal D 
cells, 4.5 V dc (accessible from 
an automotive cigarette lighter 
using a Sony power plug acces-
sory), or 120 V ac (power supply 
included). If you are tempted to 
use the receiver on batteries, 
use alkaline cells...current 
drain is a bone-crushing 400 mil-
liamps! Yes, microprocessors 
still use a great deal of power! 

But How About Specs? 

The promotional and owner's 
literature give us little meaning-
ful insight into the electrical 
specifications for the ICF-2001. 

A call to the factory was of little 
help, as even the product man-
ager did not know. However, 
private measurements give us a 
little more information. 
Image rejection averages 

— 35 dB throughout the short-
wave spectrum. The 6 dB/60 dB 
selectivity points are at 6 kHz 
and 17.5 kHz, making the 2001 a 
little broad for serious commu-
nications work. But it's about 
what could be expected from 
the custom 2-pole ceramic filter. 
As far as intermodulation and 

spurious signals go, we found 

them no problem. In fact, we 
couldn't find them! Sure, they're 
there, but with an antenna con-
nected and strong or weak sig-
nals being received, intermod 
and spurs were virtually absent. 
A second i-f of 10.7 MHz (first 

and only i-f on FM) is used on 
both frequency ranges, with a 

first conversion i-f of 66.35 MHz 

on 150 kHz-30 MHz. Up-conver-
sion is a standard technique in 
frequency synthesis to avoid in-
band i-f images. 

The 2001 sports 9 ICs, 11 
FETs, 42 bipolar transistors, 24 
diodes, 5 LEDs, and 1 large-
scale IC microprocessor chip. 

Swell, But Does It Work? 

You bet! The ICF-2001 is an 
extraordinary performer for a 
portable. Our first experience 
with the little unit was with the 
self-contained whip antenna ex-
tended. Punching up 6 known 

SAC SSB channels into the 
memory banks, airborne and 
ground stations worldwide were 

received, solid copy. Step-tun-
ing through the ham bands, sin-
gle-sideband and CW stations 
were easily copied with excel-
lent quality. No frequency drift 
was detectable over several 
minutes of portable handling, 

carrying the unit from room to 
roo m. 

Attaching the 135-foot win-

dom antenna, we fully expected 
that the receiver would come 
apart at the seams from signal 
overload. Surprisingly, although 
signals were much louder, the 
receiver behaved very respec-
tively. Some signal bleed-
through was detectable at night, 
but it was easily removed with 
the attenuator switch. 

Giller's NRD-515 communications receiver. Sony's ICF-2001 general-coverage receiver. 
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TWO POLE 
•FLAT TOP• 

We haven't even discussed 

some of the other features... 
sleep switch, accessory jacks, 
LCD function displays. 

In Conclusion 

The new Sony ICF-2001 is 
meticulously designed, ex-
tremely functional, compact 
and flexible, and an outstanding 

performer. While it was never in-
tended to compete with a Col-
lins receiver, it makes one po-
tent backup receiver and a fine 
vacation portable! 

The Sony ICF-2001 lists for 
$329. For further information, 
contact Sony Corporation, 4747 
Van Damm St., Long Island City 
NY 11101. Reader Service num-
ber 484. 

Robert Grove WA4PY0 
Brasstown NC 

B&W BROADBAND FOLDED 
DIPOLE ANTENNA 

It would seem that after a cen-
tury of experimentation with 
radiating wires, every possible 
configuration of single-wire an-
tennas would have been ex-
plored and exploited. But new 
antennas keep popping up, 
proving that experimentation 
still is wide open in this aspect 
of communications. 

During the 1950s, a series of 
articles by G. L. Countryman 
W3HH discussed the possibili-
ties of the "tilted terminated 
folded dipole." The T2FD, as it 

was popularly called, was a 
cross between a resistively-

/Fs 

•  

THREE POLE INSTALLATION 
, 

• FLAT TOP • AS SHOWN IN SOLID LINES 
INVERTED •V• AS SHOWN IN BROKEN LINES 

terminated rhombic and a slop-
ing folded dipole. 
It seems that B&W is im-

pressed enough with the com-
mercial feasibility of such a con-
trivance to produce a similar an-
tenna for both its military and its 
consumer market. The model 
370-15 broadband folded dipole 
is the result. 

The antenna comes fully as-
sembled, wrapped around two 
cardboard tubes for shipping. It 
is designed for continuous fre-
quency coverage, 3.5-30 MHz. 
The antenna dipole is construct-
ed of #14 stranded 40% copper-
weld wire, the upper and lower 

dipole sections held apart by six 
spacers of rigid PVC pipe. 
The antenna system is rated 

at 2.5 kW (5 kW PEP), enough to 
take the full power of any ama-

teur-rated linear amplifier. All-
weather construction ensures 
years of maintenance-free op-
eration. 
The antenna is coupled to a 

balun transformer and fed by ap-
proximately fifty feet of perma-
nently-attached RG-8/U coaxial 
cable. A special impedance ter-

minating network maintains the 

constant characteristics of the 
antenna throughout its usable 
frequency range. 

Installation 

All large dipole antennas are 
somewhat unwieldy to install. 
The 370-15 is no exception. It is 
recommended, although not 
mandatory, that two people 
cooperate in erecting the anten-
na. It is not particularly heavy, 

Fig. 1. Typical installations for B& W 's 370-15 allband folded dipole. 

but it is ninety feet long, con-
sisting of two wires, fifty feet of 
cable, and other accessory ac-
cOutrements along the way! 
Merely keeping the copperweld 
wire from kinking is important 
and requires attention while un-
rolling the dipole. 
B&W recommends using the 

allband dipole in one of three 
configurations: a sloper, a flat-
top, or an inverted V. Among the 
three, the sloper is the best all-
around antenna. It requires only 
one high and one low support 
and it is essentially omnidirec-
tional. The manufacturer recom-
mends an upper height of 24 to 
40 feet, allowing six feet of 
clearance for the lower support. 

Our Experience 

The ninety-foot dipole posed 
no particular problem in installa-
tion even when erected by one 

individual. By anchoring the 
center of the antenna, the re-

maining lengths are easily un-
furled, ready for elevation. 

Although fifty feet of coax 
may seem like a lot, keep in 
mind that a ninety-foot antenna 
is an imposing length to permit 
the coax to come close to the 
shack. Add to that the fact that 
the antenna must be removed 
from metallic influences (siding, 
electrical and power line wiring, 
metal roofing, air-conditioning 
ductwork, automobiles, etc.), 
and you may very well need an 
additional length of feedline; I 
did. 

Additional feedline at fre-
quencies below 30 MHz is no lia-
bility. Even the smaller RG-58/U 
would be perfectly satisfactory 
for another fifty feet or more if 
power levels on the order of 200-
300 Watts are all that will be 
used. Line loss is insignificant. 

After erecting the folded 
dipole as a sloper, we loaded it 
with a Drake TR-7 for our field 
trials. Sure enough, the vswr 
curve on all bands was very 
close to that shown on a graph 
which accompanies the instruc-
tions. Curiously, there is a vswr 
hump on 40 meters, rising to 
nearly 3:1 at our location. 

With one end of the dipole 
tied to a 35-foot tree, we moved 
the lower end around the yard, 
testing its response on all 
bands. Proximate metallic 
masses (a power line, a utility 
shed, the car) showed their 

deleterious effects on the anten-
na. Clearly, the antenna must be 

mounted as free from reactive 
materials as possible. 
In the case of less-than-ideal 

environments, the use of an ex-
ternal matchbox is recommend-
ed. While the matchbox will not 
help the reflective and absorp-
tive tribulations of nearby metal, 
it will keep the vswr at a respect-
able level. 

Wind and ice characteristics 
of the antenna should prove 
adequate for most localities. 

With end supports only, 100-
mph winds may be tolerated-

150 mph with an additional 
center support pole. Ice accu-
mulation of 40-50 pounds (80 

pounds with center pole) is also 
endurable by the system. 

While the antenna is de-
signed to operate through 30 
MHz, chances are that the fer-
rite materials in the balun would 
behave at frequencies some-
what higher. It would be inter-
esting to find out how the anten-
na would perform on six meters. 

With ninety feet of dipole length, 
there are bound to be some di-
rectional lobes, as there are on 
ten meters. 
The cost of the B&W antenna 

is substantial, but for allband 
performance with no external 
feedline tuning necessary, it is 
worth considering, especially 
with the advent of the new ama-
teur band plan obsoleting many 
present-day antenna systems. 
B&W's 370-15 allband folded 

dipole lists for $149.50. For fur-
ther information, contact Barker 
& Williamson, Inc., 10 Canal St., 
Bristol PA 19007. Reader Service 
number 483. 

Robert Grove WA4PY0 

Brasstown NC 

SC-76 SCANNING MODULE 

The SC-76 is a low-cost scan-
ning module for the Kenwood 
7600 and 7625. It installs in a 
matter of minutes, requires no 
soldering, and comes complete 
with detailed instructions. Once 
installed, it is placed in opera-
tion by turning the radio's mode 
switch to position "M". It then 
causes the radio to scan be-
tween the frequency in memory 
and the frequency on the dials. 
Either frequency becoming ac-
tive will stop the scan. Normal 
operation is resumed by placing 
the mode switch to the simplex 
or offset positions. 
For further information, con-

tact Karetron Engineering Co., 
PO Box 241, Middletown OH 

45042. Reader Service number 
482. 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 8 

read guess-what magazine and 
talk mostly to other old-tim-
ers...all who have 20-year-old 
ham gear, factory made...all 

you have to do is take one look 
at the number of pages of ads in 
73 for parts. Look here, if hams 
weren't building equipment, 
those firms wouldn't spend all 

that money to advertise parts. 
One of the hottest microwave 

receivers on the market today 
was first designed by hams. It 
did so well they went into busi-
ness making 'em . . . and these 
are the Cincinnati Microwave 
"Escort" radar detectors. The 
hams are a bunch of chaps who 
split from Drake and went into 

the detector business...and 
are cleaning up. Do you think 
they would be doing that if they 
hadn't been hams and learned 
about that through hamming? 

KILL THE LAWYERS? 

One of our readers (W2JTP) 
sent along a copy of Industrial 
Communications, a most inter-
esting newsletter which covers 
the mobile radio field, among 
others. There was an article on 
the state of the art in spread 
spectrum (SS) communications 
such as was pioneered by John 
Costas in 1959, when I pub-

lished an article by him on the 
subject in CQ. Much of the ex-
perimentation with these tech-
niques is presently taking place 
in Japan. 
Let me quote Industrial Com-

munications on the subject of 
why the U.S. commercial sector 
has not pursued this: "It ap-
pears that the principle 'wet 
blanket' in this regard is the reg-
ulatory atmosphere that per-
vades the nation's capital. The 
present adversary structure and 
rigid rulemaking are so incon-
ducive to innovative technolo-
gies that the prudent industrial-
ist is obliged to shift his ground 
in miniscule steps or not at all. 
Already this native American 

technology is being investi-
gated more seriously in Japan 
than in the U.S. It would be sad 
indeed if a burgeoning new field 

were to become the patented re-
serve of another country. Per-
haps as a first step in regaining 
world leadership in this area, we 
should look to Shakespeare's 
Henry VI: 'First we kill all the 
lawyers ..  " 

I see the fault lying not in the 
restrictions on the commercial 

field, but rather as a failure of 
amateur radio to provide the 
needed pioneering and invent-
ing which is our responsibility 
...and to hell with the FCC law-
yers. I don't think it is necessary 
to kill them, just find honest 
work for them...fixing roads or 
something. 

IT'S LOBBY TIME 

A bill (HR-7747) has been en-
tered into the legislative log-
jams which could cause ama-
teur radio one hell of a headache 
if we don't muster our forces to 
beat it to death in committee. 
This is a matter which should in-

volve every amateur... individ-
ually and via action through 
ham clubs. If any ham club does 
not take action on this, they 
need restructuring quickly. 
The bill is designed to protect 

the interests of the pay-TV peo-
ple, who seem to be utterly para-
noiac about a handful of experi-
menters managing to see their 
shows without helping to pay 
for the corporate jets. 
Historically, the FCC has had 

a strict policy of protecting the 
availability of all radio frequen-
cies against corporate privilege. 
Despite local regulations in 
some cities against listening to 
some frequencies, the FCC has 
stuck by their manifesto that the 
airwaves are the property of the 
people of our country, not those 
wishing to use them for making 
money or governing us. Thus it 
is and has been legal to tune any 
receiver to anything you wish. 
In order to give some degree 

of protection to the users of ra-
dio channels, there is a rule 
which prohibits a listener from 
using information heard over 
the air for commercial gain or 
other such financial benefit. 
This freedom to listen to the 

radio is constantly being threat-

ened by firms which want to use 
our frequencies for making 
money and are fearful that even 
a tiny body of people will tune in 
without paying in full. Rather 
than using sophisticated pro-
tective measures such as cod-
ing of the signals, they have 
tried to use their lawyers and 
their lobbying money to get 

around the FCC through Con-
gress. Congress reacts positive-
ly to money, as we know, so it is 
a logical approach. Congress re-
acts even more positively to an 

outcry by the people they need 
even more than the lobbyists— 
voters—and in this case this 
means you, your family, and 
your friends. 
One ham should, with some 

motivation, be able to make one 
hell of a stink about something 
which is not only bad for the 
country, but in particular has 

very ominous portents for ama-
teur radio. You know as well as I 
that once we let them start set-
ting up laws prohibiting the use 
of the radio spectrum, it will be 
no time until we are not allowed 
to have all-band receivers or to 
even build experimental cir-
cuits. 

WHAT WAS PURAC? 

This was an advisory commit-
tee set up to work with the FCC 
and help them to cope with the 

growing CB problems of the 
mid-70s. It was made up of vol-
unteers who worked at no cost 
to the FCC to solve the CB prob-
lems. The committee was brok-
en into eleven subcommittees, 
each reporting on one aspect of 
the interlocking problems. The 
committee included quite a few 
hams and brought forth a report 
which was published in three 
volumes ...a most authoritative 
report Unfortunately, due to a 
shortage of funds, only ten 
copies of the report were ever 
printed. The part on RFI solving 
is considered by many in the 
FCC as definitive. The PURAC 
committee functioned from 
1976 to 1978 and was decom-
missioned by the FCC when the 
new administration came in and 
decided that there should be no 
further advisory committees. 
In fairness, I gather that this 

demolishment of PURAC was a 
case of overkill, resulting from a 
desire to end the FCC practice 
of giving out contracts for re-
ports...and paying dearly for 
them. This was a juicy little busi-
ness in the 70s and attracted a 

number of firms which had fig-
ured out how to get the con-
tracts and how to fulfill them, all 
with a minimum of actual work 
and value of the end reports. 
Having participated in one as-
pect of this and having gotten a 
good look at how the whole sys-
tem worked, I'd say it was a 
good move to put a stop to that 
boondoggle. 

REPEATERS CAN SAVE LIVES 

Perhaps you've read about 
the emergency locator transmit-
ters (ELT) which planes have 
aboard. They are small VHF 
transmitters which are triggered 
in a crash to help locate the 
downed plane. Obviously, the 
sooner a downed plane can be 
found, the more chance there is 
that survivors can be saved, so 

every minute helps. 
VHF being what it is, and 

planes which have crashed be-
ing on the ground in most cases, 
it figures that the higher you are 
when listening for these little 
low-powered ELT rigs, the better 
chance you will have of hearing 
them. So what is up in the air as 
high as we can put it? Repeater 

stations, of course. 
It makes a lot of sense to me 

for every repeater site to have a 
receiver tuned to the ELT fre-
quency so that any transmis-
sions on this channel can be 
picked up as soon as they start. 
You still want to be able to use 
the repeater, so the ELT would 
not want to take complete con-
trol, but you might want to have 
the repeater stay on the air once 
an ELT signal was coming in, 
perhaps with a low-level tone 
modulation so you can talk over 
it for search coordination. 
Advanced tinkerers might set 

up an omnidirectional antenna 
for normal ELT listening, with a 
remote switching system to 
change to a directional antenna 
which can be rotated via the re-
peater. ... and the peak signal di-
rection (or null) indicated in 
some way. I'll bet we can drum 
up some interesting articles on 
how to do that! We need 'em 
anyway for eventual remote con-
trolling of low-band beams via 
repeaters. 
Every service we can supply 

with our repeaters is another 
merit badge for amateur radio. 
All of us should be thinking in 
terms of putting our expertise 
and equipment to the public 

good as often as possible... 
and then making darned sure 
the public knows about it. That's 
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not being glory hungry or cyni-

cal about it, just being practical. 

If you want to attract more kids 

into hamming, you've got to be 
visible and make it seem like fun 
... which should not be much of 

a challenge. 

All is not perfect with ELT 
transmitters either. Sometimes 

one will go off unintentionally 

due to being set wrong, bumped, 

or even jarred in a bad landing. If 
we have more people listening 
to the channel, we will put pres-

sure on pilots and technicians 
to be sure that errant transmis-

sions on the ELT channel are cut 
to a minimum and not just 

shrugged off. 

You may be sure that I'd like 

to hear about any repeaters set 

up to help with the ELT situa-
tion...and so would the other 
readers. 

RADAR JAMMING 

During the time when Chuck 
Martin WA1KPS and I were mak-
ing our tests of the 10-GHz ham 
gear...and running up our rec-

ord of making contacts from 

here in New Hampshire to seven 
other nearby states... we did 

not entirely ignore the possibili-
ties of using these little rigs to 

interfere with police radar. 
The area out in front of our 

Elm Street building (with the 73 
Magazine ham shack) is a favor-

ite haunt for both the local and 

state police. It is at the top of a 
hill rising from the center of 
town and just over the lip of the 

hill. The result is that cars come 

roaring up the wide highway and 

tend to ignore the 35-mile-per-
hour speed limit ...after all, it is 
a restricted entry road, so why 

drive that slowly? As they come 
over the top of the hill, there are 

the police, handing out speed-
ing tickets. 

On several occasions. I tried 
zapping these money makers 

with our 10-GHz ham rigs, but 

they never fazed them. After 
thinking about it, I realized that 
at 10 GHz the likelihood of being 
close enough in frequency to 
really interfere was remote. You 

have to get down to about 3 kHz 

and you just aren't going to be 
able to do that. 

Upon reflection, I can see that 
those firms making radar-jam-

ming rigs are just selling smoke. 
Sure, if you tuned one of them 

up exactly on the channel of a 
radar unit, you could get it to 
work. But as soon as another 

radar came along, you'd get into 

trouble if you expected to cause 

false readings on it. 

Despite the come-on mph cal-

ibration of the bogus radar jam-

mers, I suspect that the main 
value of these is for10-GHz ham 

experimenting. I'm sure that 

many 73 readers would like to 
see more articles on 10-GHz 

equipment and tests, whether 

the stuff will jam radar or not. 

THOSE SILLY EQUATIONS 

One of the more serious 

wastes of my time in college 

was the time I spent learning 

enough to pass the courses on 

calculus. I've had a fundamental 

rule with 73 down through the 
years: Edit out the math equa-

tions unless they are absolutely 

necessary. They rarely are, so 

you've seen precious few equa-

tions in 73 during its twenty 
years of publication. 
To give you an idea of how lit-

tle calculus is really needed and 

what a waste of time it is in 
school, harken to my personal 
experience with it. I started in 
college in 1940 and went for two 

years, thus taking two damned 

years of calculus. Then, urged 

on by the government to cut out 
all this college nonsense and to 

get out there and fight, I joined 
the Navy (one lousy day before 

the Army was going to draft me 
...close call!). 
After a year of schooling in 

the Navy. I was shipped out to 

the fleet and spent the rest of 

the war.. or most of it ...on a 
submarine, making five war 
patrols on the USS Drum 
(SS228). Managing to survive 

that, despite stubborn efforts by 

both the Japanese and our own 
Air Force to put me into the 
Silent Key columns, I eventually 
got discharged and went back 

to college. 
Having finished all but one of 

the calculus courses during the 

first two years, all I had to do 
was breeze through that one re-

maining course. Easier said 

than done. I found myself with 
virtually a zero recollection of 

two years of calculus. It had 
never come up during the inten-
sive Navy electronics school 

courses, so I'd managed to com-
pletely forget everything. 

This put quite a strain on my 
first term back at school be-
cause I had to first go back over 

four terms of calculus so I could 
hack the fifth term. Boy. did I 
hate that! 

Funny thing...I have a re-
markable memory for songs, po-
etry, and operettas, being able 

to sing most of several Gilbert 

and Sullivan operettas, but I just 

had no recall on calculus. 

In the over 30 years since col-

lege, I have had no occasion to 
use any calculus, despite a wide 

variety of work...and the edit-

ing of several thousand manu-

scripts. I remember enough of it 

now so I am not intimidated by 

the use of calculus and I know 

that I can just edit most of it out 

of articles without hurting them 

at all. 

This came to a head recently 

when a reader sent in a copy of a 
letter he'd written to Ham Radio 
magazine complaining about 

their excessive use of math in a 

W2PV article series. The writer, 

who is quite familiar with the 

math involved, took the editor to 

task for letting the author snow 

the readers with the totally un-

necessary math. 

One of the reasons that the 

scientific calculators did not 

achieve more popularity was 
that there were no instruction 

books available for them to ex-
plain how to make use of the sci-

entific calculations which they 

made possible. Few business-
men have the vaguest notion of 

what chi-squared represents.. 
and none of the calculator in-
structions helped them. Most of 
these same people would have 

loved to have been able to use 

the calculator to find out 
statistical data, if there had 

been any simple instructions on 
the application. 

The lack of such instructions 

has cost the calculator people 
dearly. I'll bet they could have 
made millions more in sales if 
such a book had been available. 

The technical articles in 73 

are the equal of any in ham mag-
azines, but we do try to make 
them easier to understand by fil-

tering out the math which some 

authors want to put in ... mostly 
for ego purposes. We want to 

make it easy and fun to learn, 
not scare the hell out of you. 

CROWD PLEASER 

For a while it was beginning 
to look as if every newcomer to 

two-meter FM would eventually 
have his own repeater and sit 

there listening to it kerchunking 
every now and then with satis-
faction. When the number of 
channels ran out in some areas, 

there were bitter fights...oddly 
enough, usually over the most 
active channels rather than 
those merely sitting there un-
used. 

A recent report by Stanford 

University indicates that there 
are some new techniques which 

hams should be checking out 
...techniques which could pro-

vide us with three times as many 

two-meter channels as we al-

ready have. This would enable 

us to have three times as many 

unused repeaters as at pres-

ent...and three times the num-

ber of happy repeater owners 
kerchunking away every now 

and then. And think of the joy in 

Japan when a whole new set of 

ham gear is needed! 

The new technique, called 

Amplitude Compandored Side-

band Radio (ACSB), has some 

similarities to the recently dis-

credited Narrow Band Voice 
Modulation (NBVM) craze which 

the ARRL went through and 

then dropped. With this system, 
it is possible to have voice chan-

nels every 5 kHz on the VHF 

bands without interference. It 
also has a nice benefit in that it 
provides about a 10-dB improve-

ment in reception over FM, 

which takes about 25 kHz or 
so...despite our attempts to 

contain it within 15 kHz. 

The ACSB signal is a side-

band type, but with some differ-

ences. It has a voice processor 
which boosts the low and high 

frequencies to bring up the 
average power of the voice... 

plus it has a pilot tone about 7 

dB weaker than the peak voice 
which keeps the receiver on 
tune (AFC) and provides decod-

ing of the compandoring, a stan-
dard signal for automatic gain 

control (AGC) to smooth out fad-
ing and the picket fence syn-

drome. The pilot also has a sub-
audible FM tone for selective 

calling. In some ways this sys-
tem is quite similar to my pro-

posed automatic identification 
system described recently. 

Of course we would have to 
change over to sideband from 

FM, which would mean all new 
rigs. That should bring about 

$500,000,000 in joy to the manu-
facturers. It is not difficult to 

change present SSB rigs for the 

new system, but FM gear has re-
ceivers which are far too wide 
for the 5-kHz channels. 

Needless to say. I would like 
to see some experimentation 

with this system by amateurs 

and some articles on it. The cir-

cuits necessary to do the pilot, 
the FM subcarrier, the AFC, the 

AGC, the compandoring, and all 
else involved are being inte-
grated into an LSI chip, so our 
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work may not be difficult. 
The 5-kHz channel spacing 

would mean that we could fit 80 
channels between 146.00 and 
146.40, where we now have 26, 
none of which can do well if any-
where near an adjacent channel 
repeater. This would give us 160 
channels in the 146- and 147-
MHz repeater segments of the 
band. With more channels, we 
would not need as many sim-
plex channels and could take at 
least half of them for one-MHz 
split repeaters, giving us 200 

channels in the 146-148 seg-
ment alone. That might even 
take care of Los Angeles for a 
year or two. 
The pilot carrier system 

would fit right in with my pro-
posed identification scheme, 
making it simple to locate any 
individual station desired. Each 
station would continuously 
send out identification, allowing 
you to see instantly the call of 
anyone using the repeater. 
Good-bye kerchunking and bad 
language. 

The doubling of the range of 
reception for repeaters and the 
elimination of most of the fad-
ing problems by the system 
would greatly improve our re-
peater coverage and value. This 
would also help with hand trans-
ceivers, which could be made 
smaller due to the lower power 
which could be effective. Ten dB 
is equivalent to ten times the 
power, so a one-watt HT would 
be about the same as a 10-Watt 
mobile rig in effectiveness... 
unless we throw the power away 
with a rubber duckie. 
Let's see what we can do to 

pioneer this idea. 

INFECTING THE ACNE SET 

Now that it is no longer un-
popular to be successful, it may 
be possible to carry the mes-
sage about amateur radio into 
the high schools and turn on the 
students to hamming instead of 

pot or the development of a life-
long dependency on tobacco or 
booze. 
The fact is that we have one 

hell of a message for the kids, 
for not only is hamming fun, but 
it also is one of the best keys 
one can find these days to get-
ting an edge on the future. Is 
there any question in your mind 
that the electronics field is not 
going to keep right on growing 
at a healthy rate for the next 50 
years? Every sign is that elec-
tronics is going to be more 
mixed into everything we do in 

the future than it is now. ...and 
that includes computers, ob-
viously. 

We're heading into a world 

full of micro communications 
devices which will put us in 
touch with each other at will and 
be able to gather information on 
a magnitude not even realized 
today. The bottom line in all of 
this is electronics...and how 
better to learn and be ahead of 
the pack than to get sucked into 
amateur radio? It happened to 

me and it happened to you. 
Surveys show us that current-

ly almost 90% of the teenagers 
who get hooked on amateur ra-
dio are going into electronics in 

some form. We also know that 
about 50% of the newly licensed 
amateurs are either 14 or 15 
years old, so it is obvious that 
the growth of amateur radio is 
tied closely to the growth in the 
number of electronics oriented 
people...who are or will be-
come technicians and engi-
neers. 

The Japanese took clever ad-
vantage of us when they insti-
tuted a code-free ham ticket and 
thus laid the groundwork for the 
incredible amateur population 

they have today. Next they got 
their amateurs to talk up ama-
teur radio in the high schools 
and get ham clubs going. The 
result is that today amateur 

radio in Japan is known to every-
one in the country and they have 
nearly one million hams, virtual-
ly all active. That's almost six 
times our active hams, and we 
have twice their population. Is it 
any wonder Japan is ahead of 
us in technology? 
As I see it, the future of ama-

teur radio as well as the future of 

our country depends on how 
much enthusiasm our ham 
clubs and repeater groups can 
put into developing interest in 
amateur radio in the high 

schools. We need to expose 
these kids to hamming and get 
them involved with ham clubs. 
One approach to this is for 

your club to set up a demonstra-
tion ham station in the local 
high school and pass out litera-
ture about hamming which will 
explain the fun involved, the 
practical long-range advan-
tages, and give details on how to 
get started. If you keep after 
'em, you'll have plenty of kids in 
your classes at the club...and 
we'll start seeing some signifi-
cant growth in amateur radio 
again. 
If you have someone in your 

club who has some experience 
in public speaking, you might 

get them to go around to the lo-
cal schools and explain the ad-
vantages and fun of amateur 
radio. From a practical stand-
point, the kids could hardly ask 
for a better hobby since ham-
ming will aim them at the pot of 
gold ahead in electronics. 

When it comes to being a suc-
cess in life, it is a lot easier to 

make it in a field which is grow-
ing than in one where the field is 
dying ...such as education. I 
give a lot of talks to groups on 
the fundamentals of success 

and I usually start out by ex-
plaining that there are several 
time-proven ways of investing 
your life so that you will never be 
a commercial success... never 
be able to make much money. 
One is to go into teaching. Now 
this may be very rewarding in 
spirit, but it sure results in very 
few yachts and planes...or se-
curity. Then there is working for 
the government, which does 
have security, but at one hell of 
a price in salary and opportuni-
ty. Another big loser is working 
for a large corporation. Again 
there is a tight lid on salaries, 
though a mere handful do man-
age to work up into the 90% in-
come tax bracket. It's a tough 

way to go...and you can get 
canned at any time. 

So if the direction that our col-
leges and all the media push on 
us aims us at losing, how can we 
aim kids at careers which will 
give them the probability for 
making real money? The secret 
to being successful is to plan for 
it and work at things which will 
have a good chance of resulting 
in getting rich. Certainly, consid-
ering the growth which has 
come about in electronics (and 
computers), this is a lot better 
field to go into than English, art, 
or law. Just what we really need 
is more lawyers. 
Hamming is particularly good 

because it gets kids into the 
habit of thinking about their 
life's work more than the usual 
eight hours a day. Hams never 
really stop thinking about their 
interest. Hundreds of hams get 
ideas for new products and start 
up small firms to make them... 
and a few of these pan out well 
and we have big firms such as 
Drake resulting ...Electro-
Voice, etc. Others go for a while 
and then fade away, but the ex-
perience gained by the entre-
preneur is invaluable and will 
surface later. When I meet the 

heads of medium-sized firms in 
electronics, it is rare that I don't 
find a ham heading things up. 
So get out there and spread 

the contagion...let's get the 
ham virus going in high schools. 
You'll enjoy seeing your handi-
work...the kids will certainly 
benefit...amateur radio will 
grow and perhaps we can even 

get the leadership in electronic 
technology back from Japan. 

THE CODE-FREE HASSLE 

Some years ago, in response 
to the pressures from the CB in-
dustry, I could see a concerted 
move afoot to grab the ham 
220-MHz band. I thought we 
might be able to fight this off 

with some stratagems, but I 
wanted to make sure that we 
were as well covered as possible 
so I came up with a no-code ham 
ticket proposal for the 220-MHz 

band. 
My strategy was to give the 

CB manufacturers an out which 
would sell equipment for them 
... possibly as well as making 
220 into a CB band, but which 
would still leave it a ham band 
and thus not force hams out of 
it. The growth of hamming, 
which this would bring about, 
was needed...and still is. By 
starting people in as hams in-
stead of CBers, I felt that we 
could exert ham influence on 
them to upgrade much more 
than we could if they were just 
CBers. 
The license that I proposed 

was not a sign-it-and-own-it CB 
ticket, but one which would be 
granted by ham clubs only after 
people interested graduated 
from ham training classes and 
passed exams in very simple 
theory, operating techniques, 
and rules. I felt this would, at the 
same time, put the new licen-
sees in touch with clubs where 
they could continue on to higher 
classes of license and experi-
ence the ham spirit. 
The proposal I made also spe-

cified that the no-code license 
part of the band would be 
bordered by parts of the band 
open only to higher classes of li-
cense such as Technicians. I 
had in mind the use primarily by 
repeaters which would have to 
be operated by higher class li-
censees and would thus give the 
newcomers a good introduction 
to amateur radio and make sure 
that they did not think of it as 
CB. That, plus the ham club li-

cense classes, I felt, would get 
these new people aimed in a 

73 Magazine • December, 1980  191 



good direction. 
If the band were set up with 

repeater inputs from, say, 220.5 
to 222.0, and outputs from 223.0 
to 224.5, this would provide a 
half meg on each end of the 
band for higher class operators 
(and repeaters) plus a full meg in 

the middle for higher class. .. or 
perhaps split with half of it for 
the new class simplex and half 
for higher class. 
With 220 still not very much 

used in most areas of the coun-
try, this concept could still fly. 
The plan did cause some 

weakening of the CB industry 
ranks and it helped us in that re-
spect. I also got after my friends 

in Mexico and Canada to put on 
their pressures to stop the CB 
takeover of 220 and that had 
even more of an impact. 

When I first proposed the no-
code license, the ARRL was op-
posed to it. Then, as pressures 
from the industry mounted, they 

flopped over and were in favor of 
it. Now I understand that they 
are opposed again. 
Seeing what a no-code ticket 

has done for Japan, with many 
benefits and no detectable 
drawbacks, I'm still very much in 
favor of the idea. I was more en-
thusiastic before Dick Bash 
started publishing his detailed 
cheat sheets on the FCC li-

censes, which essentially can-
celled their effectiveness. Right 
now the only thing between 
anyone wanting a ticket and 
having it is the code or being too 

cheap to buy the Bash cheatos. 
Until we are able to resolve that 
mess, I'm not inclined to push 
for going to a purely written no-
code ham test. 

If we could set it up as I had 
proposed with ham clubs issu-
ing the licenses to those people 
who had taken and passed their 
courses on being a ham, I would 
again favor a no-code situation. 

There are some problems to be 
resolved before clubs would be 

able to have the right to issue 

tickets. I would like to see ama-

teur radio get more autono-
mous, having much more of a 

say in our regulations and the 
granting of licenses. We might 
be able to work out a system 

where we could get needed rule 
changes made in less than ten 
years, thus allowing amateur 
radio to keep up with technolog-
ical developments instead of 
having to stay at least ten to 
twenty years behind. 
If you have any well-thought-

out ideas on a no-code license 
situation, please write in. None 
of us needs any emotional out-
burst or other red-neck re-
sponses ... just good ideas. 

LOOKING WEST 
from page 12 

Frankly, I have a feeling that this 
is where the problem in relation 
to this dismissal order comes 
from. 

While I cannot speak for the 
Commission, I can surmise 

what transpired. Mr. Talley sub-
mitted his petitions under the 
assumption that the Commis-
sion understood amateur radio's 
internal interpretation regarding 
repeater categorization. He 

even told me that his opposition 
was toward repeaters that re-
quired one to become a member 
of some club or organization in 

order to use the repeating facili-
ties. Again remember, we in 
amateur radio consider closed 
and private repeaters as those 
which restrict system access to 
club members. But the FCC did 
not read it that way. To the Com-
mission, an open repeater is ap-
parently one that offers no con-
trol over system operation, 
either technically or operation-
ally. At least that's what seems 
to come to light when you read 
the dismissal order. 

Therefore, if my guess is right, 

a system that has some form of 
control is looked upon as a 
closed or private repeater. It 
seems to have become a prob-
lem of semantics. They have 
never bothered to reseach what 
we in the amateur community 

accept on a day-to-day opera-
tional level. The Commission ap-

parently looked upon Mr. Talley's 
request as one of removing all 
controls and guidance from re-
peater operation and reacted 
along those lines. Unfortunate-
ly, they may well have set an un-

welcome precedent and started 
us on the road toward reregula-
tion rather than continuing with 
deregulation. 

Even more unfortunate is that 
in using the rationale they have, 

the Commission has overlooked 
the true intent and purpose of 
Mr. Talley's filings. In my view, 
Mr. Talley was actually raising a 
Constitutional issue. His con-
tention is that amateur repeat-
ers should be by law available to 
any qualified licensed amateur. 
I oppose this because it is my 
sincere belief that to force any-
one operating a repeater to 

make it available to anyone is 
akin to forcing him to provide a 
service for another person that 
he may not wish to provide for 
that person. If you are going to 
open all repeaters to all quali-
fied amateurs, then, by the 
same token, you also must 
make all individual amateur sta-
tions available to all qualified 
amateurs, regardless of where 
such stations are located. 

The concept of forcing one 
amateur to provide a service for 
another is what I object to, and 
this has nothing to do with 

either amateur radio's or the 
Commission's interpretation of 

repeater categorization. In my 
opinion, the defeat of RM-2844 
was justified, but not for the 

reasons noted in the dismissal 
order. Had it been stated that 

the reasons I have outlined 
were the basis of their decision 
to deny, then I could agree with 
it. Maybe it's time that we in 

amateur radio begin to educate 
those who regulate our service, 
get them to understand our ter-
minology and definitions in re-
gard to our day-to-day opera-
tions. If this can be achieved, 

then we can really get on with 
things. 

There is nothing wrong with 
the system by which regulations 
governing our hobby are gener-
ated. For the most part, it is peo-
ple like you and I who generate 
them, for better or worse. We are 
very lucky: In most other places. 
rules are simply by government 
decree. There is nothing that the 
amateur can do but abide by 
them without recourse. 

Here, in America, we can help 
generate and guide the destiny 
of amateur radio through the 

public rulemaking procedure. 
This is a liberty we must cherish 

and utilize for the good of our 
hobby. But we also must find a 
way to overcome the semantics 
problem so that when we talk 
about open repeaters, the FCC 
understands our meaning and 
we theirs. When we speak of 
modes, power levels, or any-
thing else, each must know the 

meaning of the other's words. 
This will go a long way in devel-
oping more positive lines of in-
teraction between those of us 
who comprise the amateur com-
munity and the agency that reg-
ulates our operations. 

SHOULD THERE BE PRIVATE 

REPEATERS DEPARTMENT 

In any discussion, we must 

first set some ground rules for 
understanding. In this case, I 
feel it is best that we begin by re-

viewing the definitions of the 
three categories of repeater op-
eration as accepted within the 
amateur community. Over the 
years, the following definitions 
have developed: 

Open Repeater: An amateur 
relay device placed into opera-
tion by an individual or group to 
serve the needs of all licensed 
and qualified amateurs in a 
given area. In most cases, no 
form of tone access is neces-
sary to access such a system. 
Closed Repeater: An amateur 

relay device which requires that 
one become a member of the 
sponsoring organization to gain 
use of the relay system facili-
ties. However, membership in 

such organizations is open to 
any interested amateur licensee. 

Private Repeater: An amateur 
relay device which, like the 
closed repeater, requires mem-
bership in the sponsoring organ-
ization. However, the availability 
of such membership is at the 
discretion of the system licen-
see. Both closed and private re-

peaters are usually tone ac-
cessed, and such access tones 
are considered to be proprietary 
information. 
If we accept these as our defi-

nitions of operational categori-
zation, then a question arises. 
Should the latter two be per-
mitted to exist in today's ama-
teur society' It probably de-

pends upon where you reside, 
conditions of crowding on vari-
ous bands, and, most important-
ly, your own personal taste. I 
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cannot comment on the last, but 

in regard to the others. I have a 

number of words, some of which 
will not make the owners of 

closed and private repeaters too 
happy. What I have to say differs 

from earlier commentary that 
has appeared over the years in 
this column, but this is because 

of the ever-changing face of the 

amateur service itself. 

If you live out in the boon-

docks where nobody cares, you 

can basically do your own thing 
and nobody will say boo. If there 

are only three or four repeaters 

in your area and a clear band. 
then I do not think anyone will 

really care what category of op-

eration you choose. However, in 

crowded urban areas where one 

finds a repeater or two every 15 

kHz between 146 and 148 MHz 
and the same condition every 20 

kHz from 144.5 through 145.5 

MHz, then the two-meter band is 

no place to start or continue a 
closed or private device. Two 
meters has become "the 

people's band" and, for the 

most part, "the people" want 

and demand access to the en-

tire spectrum. While densely 

populated metro areas might 

have been able to tolerate a 

number of private repeaters on 

two meters only a few short 
years ago, with today's spec-

trum crunch it may be time for 
those wishing this category of 

operation to look toward green-

er. less occupied spectrum. 

I have no qualms with closed 

and private repeaters. In fact, I 

freely admit to being a member 

of two such entities, but neither 

of these are on two meters. Over 

the past several years, I have 
been invited onto a number of 
private two-meter systems here 
in the Los Angeles area, but 

each time have declined such an 

invitation. Yes, there is a place 

in our society for those who 

want their privacy and there is 

nothing wrong with their want-

ing it. But the urban private re-

peater of today, operating with-
in the crowded confines of the 

two-meter band, is somewhat 

akin to a case of the flu. Neither 
is very welcome anymore. As 

time progresses and the spec-

trum crunch tightens, they will 

probably become a definite lia-

bility within our amateur com-

munity. 

On the other hand, there are 
bands with practically no utiliza-

tion. This holds true even for 
areas where the two-meter band 

is saturated with 24-hour-a-day 
activity. Such spectrum would 

welcome any activity, private or 
otherwise. This is where such 

systems belong, out of the main-

stream of today's amateur activ-
ity. Further, those wishing the 

luxury of operation on such a 
system should be prepared to 

spend the extra bucks for the 

necessary equipment, be it on 6 

meters, 220 MHz, or 450 MHz. If 

you want the luxury, then be pre-

pared to pay the price tag that 

comes with it. After all, the vast 

majority of those using the two-
meter band are not that inter-
ested in getting on a private or 
closed system. For most, ama-

teur radio is a recreation and not 

an avocation. I can see no rea-
son to displace the masses in 
deference to the few. I do not 

condemn private or closed oper-

ations. They have their place 

within the structure of amateur 
radio society and as such serve 

a definite purpose. Many of the 
earliest systems had restricted 

access, and from them has 

come much of the open opera-

tion of today. However, in areas 
where the two-meter band is 

overflowing with activity, where 

the coordinator or coordination 

council has a waiting list a yard 
long for new open repeaters, the 
closed and private category sys-

tem should take a back seat to 
the will of the majority. 

SIX-METER BAND PLANNING, 

CONTINUED 

The band plan outlined in the 

September issue on page 163 

has begun to get some re-
sponse. What I find very scary is 
that thus far I have not received 
any negative commentary. 

Some suggested changes, yes, 

but nothing that says "NO" em-
phatically. One important addi-

tion that I want to note concerns 

the existence of another Pacific 

DX corridor. It was not brought 

to my attention prior to the for-
mulation of the band plan and 
therefore was not included. 

A second Pacific DX corridor 

does exist from 51.0 through 
51.1 MHz. It has been around for 

some time but never has been 
given very much publicity. So, if 
we were to obtain deregulation 

down to 51 MHz for FM relay op-

erations, in some areas it might 
be wise to keep FM away from 
this small slot to protect weak-
signal operations. Again, this 

would fall under a voluntary pro-

gram and not be part of the ama-

teur rules and regulations. It 

would be exactly the same as 

the Pacific DX corridor that ex-

ists from 52.0 through 52.1 MHz. 

I might suggest that you pencil 
this into the band plan for future 

reference. 

For the moment, that's about 

it in regard to six meters. More 

on the subject will be included in 

future columns and as com-

ments come in. 

FINAL UPDATE ON STORY ONE 

We opened this month's col-
umn by reporting on the dismis-

sal order to RM-2844. an order 
that on the surface seems to 

eliminate open repeater opera-

tion. We also included a scenar-

io on what we hypothesized as 

being the sequence of events 
leading up to it. Well, informa-

tion we have gathered seems to 

point to this being similar to 
what really happened. 

It appears as though the order 

was given to a member of staff 
to prepare the document. The 

person was not all that familiar 

with Part 97 as it governs repeat-
er operation and wrote the docu-

ment based upon his own under-

standing. After its release, a 

number of inquiries were made 

to its validity and it was brought 

to the attention of a senior 
member of the staff who agreed 

that its wordage was somewhat 
contradictory to the rules as 
written. A clarification has been 

promised. It should be forth-

coming and we may have it for 
next month's column. I hope 

that it will clear the air. 

(  LETTERS  ) 
from page 24 

what about the other 99% of the 
time'? Unfortunately, although 

they expect us to operate in the 
public interest, we really can't 

expect them to do likewise. 

If the FCC doesn't resume 

testing in Germany, there is only 

one option left. That is to rein-
state the Conditional class li-

cense which we had many 

moons ago. If this can't be done, 
then they should put the testing 

program in the hands of the Ex-
tras. The FCC would undoubted-
ly balk at a suggestion such as 

this because of past problems 
concerning "mail-order" Techni-

cians. But I am sure that the Ex-
tra class hams can run an hon-

est and sound testing system 

not only for amateurs, but also 
for the commercial applicants. I 

have already earned my Extra 
class ticket. but I am speaking 
for the hundreds of hams and 

those desiring their phone li-

censes. In closing. all I can add 

is that "the FCC giveth. the FCC 

taketh away." 

Harry A. Schools KA3B/DA2AL 
APO NY 

Thanks for the letter, Harry; you 
are expressing what I heard ev-

erywhere I went in Europe a few 

months ago. Perhaps someone 
should petition the FCC to solve 

the problem with an overseas 

Conditional license arrange-

ment? The major problem, both 

with lack of growth of the hobby 
and with the FCC problems, 
stems from our lack of a lobby to 
push for amateur radio in Wash-

ington. . . and in particular with 

the FCC. It is completely unfair 

to blame the FCC for acting like 
any other government bureau 
and reacting to lobbying pies-

sures which are on them from all 

sides...except amateur. — 
Wayne. 

IT'S A MESS 

Every time I read an article or 

letters from readers regarding 

FCC decisions, which are usual-
ly negative, causing more gov-

ernment control of amateur ra-

dio and more restrictions, I won-
der if the founders of the Feder-
al Communications Commis-
sion were of this mind? 

Amateur radio has been the 

victim of the Commission's in-
ability to cope with their bum de-

cisions on CBers. But the worst 
of all is the alphabet soup call 

letters of all descriptions. As I 
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see it, it is further degradation of 
amateur radio. We used to be 

able to tell where a particular 

callsign would originate from, 

but not now; it's a mess! Possi-

bly, they want to fracture this 

sacred organization, i.e., to 
make it like CB. I surely hope 

not. 

I have been a licensed ham 
since 1939 and I still enjoy ham 
radio. This brings to mind a re-

cent overseas contact on 20 CW 
with a ham in northern Norway. 

My comment that I had been an 

amateur since 1939 brought this 

response: "I, too, am an old-tim-

er, receiving my first ticket in '38, 

and I dearly love my hobby." 

Henry S. Mitchell 

Seattle WA 

Henry, a lot of us grumble about 
the FCC, and certainly some of 

the rules they put through are 
for political reasons and not in 

the best interests of the hobby 
. . . but then we have virtually no 
lobby there to deal with the FCC 

and guide them in a positive 
way, so we can expect no more 
than we get. When you are deal-

ing with government, you have 
to do things the government 

way, and this means lobbying 
for your hobby. It is useless to 

get mad at the FCC for acting 
perfectly normal and hold 

blameless the real villains... 

the people we are paying to 
represent us. — Wayne. 

ANTENNA CHOKES 

I've received an interesting 
letter from Al Stahler AD6G 

commenting on my article, 

"Check Chirp with a Choke," 

which appeared in the June is-

sue. Al comments as follows: 
"I've used a similar device in all 
of my antennas —but for a 

slightly different reason. The 
idea is to remove rf from the 

feedlines. King, in his book 
Transmission Lines, Antennas 

and Wave Guides (Dover, 1965), 
page 151, states that common 

mode currents, i.e., antenna cur-

rents on the outside of a coax or 
antenna currents on both con-
ductors of a parallel feedline, 

can be de-tuned or eliminated by 
placing a high impedance to 

these currents at a point on the 

line where the current would be 
maximum. 

"For a dipole antenna, the op-

timum location for the high im-

pedance would be at the feed-
point where the current is maxi-

mum, or at A/2 intervals from the 
feedpoint. I have found that a 
choke coil like yours placed at 

the feedpoint of a dipole is much 

more effective at eliminating rf 

on the feedline than a conven-

tional balun. I no longer use a 
balun, just a choke. 

"Field strength measure-
ments have shown that the 

radiation pattern of a dipole an-

tenna is drastically altered when 
there is rf on the feedline, but 

the addition of a choke at the 

feedpoint corrects this problem. 
"I first found that I had rf on 

the feedline when I noticed that 

the swr was different at different 

points along the feedline. With 
the choke installed, this prob-
lem goes away. 

"P.S. If you resonate the 

choke with a variable capacitor 

the results are even better!" 

Thanks for the interesting 

feedback, Al. Resonating with a 
capacitor had not occurred to 

me, but for single-band opera-
tion, an improvement could cer-

tainly be obtained by this expe-
dient. For allband operation, it 

would be best to stick with the 

choke method. Another applica-
tion for choke isolation of unde-

sired antenna currents comes to 

mind. This is the suppression of 
rf energy from the shack when 
necessary to eliminate rf burns 

resulting from contact with 

"hot" equipment. 

Stanford J. Solms WA2MEL 

Sunnyvale CA 

FUN-PEDITIONS 

Caribbean vacation spots are 
certainly not DXpeditions —they 
are DX operations or are some-

times called fun-peditions. Let's 

start putting DXpeditions vs. DX 

operations in true perspective. 

True DXpeditions include, but 

are not limited to, for example. 
Malpelo, Bouvet, Okino Torishi-

ma, Spratly, et al. My new show 
is all of these plus many others. 

Hope you can catch my show on 
the circuit. It's a great show. 

Hugh G. Vandegrift WA4WME 

Killeen TX 

We'll be looking for you, Hugh, 

and be sure to take a lot of good 

color pictures for the write-ups 

on your trip. One of the prob-
lems with some of the earlier 
DXpeditions to many of the 
places you mentioned was that 

they were fakes. At least when 

someone says he is on a fairly 
rare island in the Caribbean, 

there is a good chance he is 

where he says he is. But remem-
ber one thing, Hugh: If I haven't 

worked a particular country, 
that's DX for me and the chap 

visiting is on a valid DXpedition. 
The bottom line is fun. . . the fun 

of working DX for us and the fun 

of being DX for you — Wayne. 

OPERATOR'S LICENSE 

With regard to the new flap 

over the tactics of Mr. Bash and 

his "educational services," I 
would like to add some addition-

al comment. 
Personally, I never could un-

derstand why someone had to 

have an understanding of the 
workings of electronics to be-

come a ham. Frankly, it stems 

from the old days when you had 

to put things together (home-
brew) to even get on the air. To-
day we are flooded with state-of-

the-art rigs. Who needs home 
brew unless you are personally 
interested in doing that; why do I 

have to know the stuff? 

Before someone jumps on 

me. I'd better mention that I 

have a background in electron-
ics and work for an electronics 
firm here and was originally li-
censed in 1957. 

Most everyone today is an ap-

pliance operator anyway. What 

we need is a test that makes all 
potential operators have a thor-

ough knowledge of the rules of 

the road, proper operating pro-

cedures, proper use of radios 
and tuning up, and etiquette on 
the air. As far as I am concerned, 
it is no different than a license to 
own or operate a car, truck, gun, 

fishing rod, camper, or what-

ever. Look at all of the people 

out there that took a driver's test 
many years ago in a car and go 

out and buy a big camper, get 

behind the wheel, and create a 
menace on the highways. (This 

is not to say that many people 
don't drive campers well.) I fail 

to see a big difference. Who 

really cares what a MOSFET 
does, or a diode, or a spark plug, 

as long as the rig/car works. 
Some folks would not know a 

spark plug from a rotor. 

I endorse and support Mr. 
Bash, will use his services, pro-
vide feedback, and do whatever 
else I can. To those that scorn 

him, I detect a note of jealousy 
(these services were not avail-

able to them) and a desire to 
maintain some elitist group. We 
should keep the code as it is, but 

all this theory is for the people 

that really like it. Heck, you can 
get a pilot's license without 

knowing how to fix the plane. 
Too many old folks reluctant to 

make change stagnate anything 

they are involved in. Let's wake 

up and revitalize ham radio. Now 
is the time. 

Alan Davis KB7HM 

Salt Lake City 

Let's hear it for the code-free, 
theory-free license. — Wayne. 

KEEP IT SHORT 

I am pleased that you have 

seen fit to promote 10-meter FM 

in 73. 

As one who has been on 29.6 

for many years (at the bottom of 
the sunspot cycle), I am dis-

turbed at the new arrivals on 
29.6 complaining about people 
who aren't QRP or running a 

converted CB. (Everyone else is 
using excessive power.) I wel-
come these newcomers and 
hope they will contribute to the 

band. The fact that most have 

converted a CB or old mobile rig 
places them among the few 
hams who are not merely appli-

ance operators. 
CIRP contacts are an everyday 

thing on 29.6, but they are usual-

ly brief. I would hope that for the 
first few exchanges, the QRP 

operator would keep it short— 

QTH, handle, rig, signal report. 

As exchanges prove the band is 

holding up, then rag chew. Over 
50 0/0 of my contacts were fading 
into the noise before I could get 

basic information, so I have 

stopped calling the marginal 

ones. 
The newcomers are probably 

not aware that 1 kW and a 5-el 

beam on 29.6 will provide a fade 

margin for long, frequent con-

tacts while they are fading into 
the noise. 
Hopefully, everyone will be 

able to coexist on this small 
piece of 10 meters. QRP signals 

are great for studying propaga-
tion, and we all have lots to 

learn. 
My hope is that some of these 

QRPers will see the value of 
power and gain before we hit a 

low in the sunspot cycle. There 

is a whole world of 600-1200-mile 
sporadic-E activity while 20/15 

meters are closed, but a QRP 
will be unable to take advantage 

of it. 

Les Whittaker Jr. WBOPXA 
Miami FL 
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SEMICONDUCTORS SURPLUS 
2822 North 32nd Street, #1  • Phoenix, Arizona 85008 • Phone 602-956-9423 

2N2857JAN 
2N2949 
2N2947 
2N2950 
2N3375 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N3866JANTX 
2N3925 
2N3948 
2N3950 
2N3959 
2N3960JANTX 
2N4072 
2N4427 
2N4429 
2N4877 
2N4959 
2N4976 
2N5070 
2N5071 
2N5108 
2N5 109 
2N5179 
2N5583 
2N5589 
2N5590 
2N5591 
2N5635 
2N5636 
2N5637 
2N5641 
2N5643 
2N5645 
2N5842 
2N5849 
2N5942 
2N5946 
2N5862 
2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6095 
2N6096 

$ 2.50 

3.60 
15.00 
4.60 
8.00 

1.57 
5.00 
1.00 
2.50 
4.00 
10.00 
2.00 
25.00 
3.00 
10.00 
1.60 
1.10 
7.00 
1.00 
2.00 
15.00 
8.00 
15.00 
4.00 
1.50 
1.00 
4.00 
6.00 
8.00 
11.00 

5.44 
11.60 
20.00 
5.00 
14.00 
10.00 
8.00 
20.00 
40.00 
14.00 
50.00 
7.00 
10.00 
11.00 
13.00 
14.00 
11.00 
20.00 

2N6097 
2N6166 
2N6368 
2N6439 
A210/MRF517 
BLY38 
40280/2N4427 
4028 1/2N3920 
40282/2N3927 

$23.00 
38.00 
22.99 
40.00 
2.00 
5.00 
1.10 
7.00 
10.48 

NE555V  TIMERS 
35  each or 10/$3.00  

NEW DUAL COLON LED 
69  each or 
10/$5.00 

HEP170  1000 Ply 
2.5 Amps  25  each or 
100/$15.00 

HIGH VOLTAGE CAPS 
420 MFD @ 400 VDC OR 
600 MFD La- 400 VDC 
$6.99 each 

ORDERING INSTRUCTIONS 
Check, money order, or credit cards 

welcome. (Mastercharqe and VISA only) 

No personal checks or certified personal 
checks for foreign countrys accepted. 
Money order or cashiers check in U.S. 
funds only.  Letters of credit are not 
acceptable. 

Minimum shipping by UPS is $2.35 with 
insurance.  Please allow extra shipping 
charges for heavy or long items. 

All parts returned due to customer error 
will De subject to a 15% restock charge. 

If we are out of an item ordered, we 
will try to replace it with an equal or 
better part unless you specify not to, 
or we will back order the item, or 
refund your money. 

PRICES 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. 

We now have a toll free number but 
we ask that it be used for CHARGE ORDERS 
ONLY.  If you have any questions please 

NEW ROTRON BISCUIT FANS  use our other number.  We are open from 
Model BT2A1  115 VAC  8:00 a.m. - 5:00 p.m. Monday thru Saturday. 
$12.99 each   Our toll free number for orders only 

is 800-528-3611.   
TORIN TA700 FANS  NEW 
Model A30340 
230 VAC @ .73 Amps 
Will also work on 115 VAC 
$25.55 each 

DOOR KNOB CAPS 
470 pf @ 15 KV 
Dual 500 pf p 15 KV 
680 pf @ 6 KV 
800 pf p 15 KV 
1000 pf @ 20 KV 
2700 pf @, 40 KV 

JUMBO LED's  MEDIUM LED's 
Red  8/$1.00  Red  6/$1.00 
Clear  6/$1.00  Green  6/$1.00 
Yellow  6/$1.00 
Green  6/$1.00 
Amber  6/$1.00   

$3.99 
5.99 
3.99 
3.99 
5.00 
5.99 

NEW & USED BCD SWITCHES 
3 switch with end plates 
New $8.99 
Used $6.95 

each 
each 
each 

NEW G.E. OPTO COUPLERS 4N26 
69  each or 10/$5.00 

each 

each  MICRO-MINI WATCH CRYSTALS 
each 32.768 Hz  $3.00 each 

NO ORDERS UNDER $10 

NEW 2 inch ROUND SPEAKERS 
100  Ohm coil  95  each 

PLASTIC TO-3 SOCKETS  4/$1.00 
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Save on 
Scanners! 
NEW Rebates! 
Communications Electronics,  the 

worlds largest distributor of radio scan-
ners, celebrates Christmas early with big 
savings on Bearcat synthesized scanners. 
Electra Company, the manufacturers of 
Bearcat brand scanners is offering con-
sumer rebates on their fantastic line of 
crystalless scanners purchased between 
September 15 and November 15, 1980. 
We give you excellent service because CE 

distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal-
lations. Most items are in stock for quick 
shipment. Do your Christmas scanner shop-
ping early and order today from CE! 

Bearcat9300 
The Ultimate Synthesized Scanner! 
List price S519 95/CE price $329.00/$20.00 rebate 
Your final cost is a low $309.00 
4-Band, 50 Channel • Service Search • No-
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands. 32-50.118-136 AM, 144-174. 421-512 MHz. 
The new Bearcat 300 is the most advanced auto-
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a bright green 
fluorescent digital display. so it's ideal for mobile 
applications. The Bearcat 300 now has these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys, 
Separate Band keys to permit lock-in/lock-out of 
any band for more efficient service search. 

Bearcat® 250 
List price $419.95/CE price $25900/520.00 rebate 
Your final cost is a low 8239.00 
50 Channels • Crystalless • Searches 
Stores • Recalls • Digital clock • AC/DC 
Priority Channel • 3-Band • Count Feature. 
Frequency range 32-50. 146-1 74. 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Overseas customers should order the Bearcat 250FB 
at $349.00 each. This model is like a Bearcat 250. but 
designed for international operation with 220 V AC/12 V 
DC power supply and 66-88 MHz low band coverage 
instead of 32-50 MHz. 

Bearcat® 220 
List price $419.95/CE price 5259.00/520.00 rebate 
Your final cost is a low $239.00 
Aircraft and public service monitor. Frequency 
range 32-50. 118-136 AM. 144-174. 420-512 MHz 
The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting AM aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. Overseas customers should order the 
Bearcat 220FB at $34900 each. This model is like a 
Bearcat 220. but designed for international operation 
with 220 V AC/12 V DC power supply and 66-88 MHz 
low band coverage instead of 32-50 MHz 

NEW! Bearcat® 210XL 
List once $319 95/CE price $209 .00/S20.00 rebate 
Your final cost is a low $189.00 
18 Channels • 3 Bands • Crystalless • AC/DC 
Frequency range 32-5U 144-1/4 421-512 MHz 
The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcat 210 
and 211. It has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. 

NEW! 50-Channel Bearcat 300 

FREE Bearcat® Rebate Offer  NEWIRegencri M400 
Get a coupon good for a $20 rebate when you purchase a 
Bearcat 300, 250, 220 or 210XL. $10 rebate on models 211, 
210 and 160. To get your rebate, mail this coupon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra. You'll receive your rebate in four 
to six weeks. Offer valid only on purchases made betwen 
September 15.1980 and November 15, 1980. All requests 
must be postmarked by November 29. 1980. Limit of one 
rebate per household. Coupon must accompany all rebate 
requests and may not be reproduced. Offer good only in the 
U SA. Void where taxed or prohibited by law. Resellers. 
companies, clubs and organizations-both profit and non-
profit-are not eligible for re bates Employees of Electra 
Company. their advertising agencies, distributors and re-
tailers of Bearcat Scanners are also not eligible for rebates. 
Please be sure to send in the correct amount for your 
scanner Pay the listed CE price in this ad. Do not deduct the 
rebate amount since your rebate will be sent directly to you 
from Electra. Orders received with insufficient payments will 
not be processed and will be returned. 

NEW! Sommer 160 
List price $279.95/CE price S189.00/510.00 rebate 
Your final cost is a low $179.00 
16 Channels • 3 Bands • AC only • Priority 
Dual Scan Speeds • Direct Channel Access 
Frequency range. 32-50. 144-114. 440-512 MHz 
The Bearcat 160 presents a new dimension in scanning 
form and function. The keyboard is smooth. No buttons 
to punch. No knobs to turn. Instead, finger-tip pads 
provide control of all scanning operations, including 
On/Off, Volume and Squelch. Green easy to read 
fluorescent display. 

NEW! Bearcat' 5/800 MHz 
The world's first 800 MHz. scanner! 
This is a new model Shipments voll begin ri December. 1980 
List price $179.95/CE price S129.00 
8 Crystal Channels • 4 Bands • AC only 
Frequency range 33-50. 144-174. 440-512. 806-870 MHz. 
The Bearcat 5/800 MHz is the only scanner on the 
market today that offers coverage of the 800 MHz. 
public service band and the ether public service bands. 
Individual channel lockout. Scan Delay. Manual Scan. 

Bearcat® 5 
List price $129.95/CE price $89.00 
Crystal Channels • 3 Bands • AC only 

Frequency range: 33-50. 146-174. 450-508 MHz. 
The Bearcat 5 is a value-packed crystal scanner built for 
the scanning professional - at a price the first-time 
buyer can afford. Individual lockout switches. 

Bearcat® Four-Six ThinScan' 
List price $179.95/CE price $114.00 
Frequency range: 33-47. 152-164. 450-508 MHz. 
The incredible, new Bearcat Four-Six Thin Scan" is like 
having an information center in your pocket. This three 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/4 x 61/4 x 1" Includes rubber ducky antenna. 
Order crystals for each channel. Made in Japan. 

NEW! Fanon Slimline 6-HLU 
List price $169.95/CE price $109.00 
Low cost 6-channel, 3-band scanner! 
The new Fanon Slimline 6-HLU gives you six channels 
of crystal controlled excitement. Unique Automatic 
Peak Tuning Circuit adjusts the receiver front end for 
maximum sensitivity across the entire UHF band. Indi-
vidual channel lockout switches. Frequency range 30-50, 
146-175 and 450-512 MHz. Size 2% x61/4  x 1.- Includes 
rubber ducky antenna. Order crystal certificates for each 
channel. Made in Japan. 

NEW! Fanon Slimline 6-HL 
List price $149.95/CE price $99.00 
6-Channel performance at 4-channel cost! 
Frequency range 30-50. 146-175 MHz 
If you don't need the UHF band, get this model and save 
money. Same high performance and features as the 
model HLU without the UHF band. Order crystal certifi-
cates for each channel. Made in Japan. 

FANON SCANNER ACCESSORIES 
CHB-6 AC Adapter/Battery Charger  .  $15.00 
CAT-6 Carrying case for Fanon w/Belt Clip  $15.00 
AUC-3 Auto lighter adaptor/Battery Charger  $15 00 

OTHER SCANNER ACCESSORIES 
SP50 AC Adapter  $8.00 
SP51 Battery Charger .  $8.00 
SP58 Carrying Case for Bearcat 4-6 ThinScan  $12.00 
FB-E Frequency Directory for Eastern U.S.A.  $12.00 
FB-W Frequendy Directory for Western U.S.A.  $12.00 
FFD Federal Frequency Directory for U.S.A..  $12.00 
13-4 1 2 V AAA NI-Cad's for ThinScan and Fanon  $9.00 

35cc Crystal certificate..  ....  $3.00 
Add $3.00 shipping for all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A80 is a 
magnet mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order *A62 is a trunk-lip mobile 
antenna. Order *A83 is a 3/4 inch hole mount. Order 
#1184 'save inch snap-in mount, and *A70 is an all band 
base station antenna. All antennas are $30.00 and 
$aw for UPS shipping in the continental United States. 

TEST ANY SCANNER 
Test any scanner purchased from Communications 
Electronics' for 31 days before you decide to keep it. if for 
any reason you are not completely satisfied. return it in 
original condition with all parts in 31 days. for a prompt 
refund (less shipping/handling charges and rebate credits). 

List price $379.95/CE price $259.00 
30 Channel • Synthesized • Service Search 
Digital clock • Digital timer • M100 styling 
Search/Store • Priority Channel • AC/DC 
Frequency range: 30-50, 144-174. 440-512 MHz. 
The new Regency M400 is a compact programmable 
FM monitor receiver for use at home or on the road. 

OTHER REGENCY' SCANNERS 
Touch K100   $199.00 
Touch M100.   $199.00 

NE W Telephone Products 
Electra's cordless Freedom Phone does everything 

an ordinary phone does and more. Because it is cordless, 
you can take it anywhere, inside or outside-on the 
patio, by the pool, in the garage, in the workshop...even 
next door at the neighbor's. 
Model FF-500 has pushbutton dialing. Rechargeable 

ni-cad batteries included. Battery low light. Secure 
feature. Telescopic antenna. Your cost is $179.00. 
Model FF-1500 has the same features as the FF-500 
but also includes a charger/cradle that allows the 
phone's handset to be recharged away from the base 
station. Your cost for this cordless phone is $199.00. 
The model FF-3000 has all the standard features 
(except charger/cradle) plus interchangeable telescop-
ic and rubber ducky antenna Redial feature. Belt clip. 
Carrying case. Greater range. Your cost is $229.00. 

World Scanner Association' 
The WORLD SCANNER ASSOCIATION is sponsored 

as a public service by Communications Electronics:-
When you join, you'll receive a one-year membership 
and our quarterly newsletter with scanner news and 
features. You'll also get a wallet I.D. card, an Official 
WSA Membership Certificate, and more. FREE classi-
fied ads for members so you can contact other scanner 
owners when you want to sell or buy a scanner. FREE 
membership in the WSA Buyer's Co-op. Your Co-op 
membership will allow you to get special discounts on 
scanners and scanner related products. Since the WSA 
Buyer's Co-op gives you group purchasing power, you 
can easily pay for your membership dues the first time 
you make a Co-op purchase. To join, send $12.00 
($20.00 outside U.S.A.) for your membership materials. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CIE of any scanner. send 
or phone your order directly to our Scanner Distribution 
Center Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10% 
surcharge for net 30 billing. All sales are subject to availa-
bility. All sales on accessories are final. Prices, terms and 
specifications are subject to change without notice. Out of 
stock items will be placed on backorder automatically unless 
CE is instructed differently Most products that we sell have 
a manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by writing to 
CE. International orders are invited with a $20.00 surcharge 
for special handling in addition to shipping charges. All 
shipments are F.O.B. Ann Arbor. Michigan. No COD's 
please. Non-certified and foreign checks require five weeks 
bank clearance. 
Mail orders to: Communications Electronics; 

Box 1002. Ann Arbor, Michigan 48106 U.S.A. Add 
$6.00 per scanner or phone product for U.P.S. 
ground shipping, or $12.00 for faster U.P.S. air 
shipping to some locations. If you have a Master 
Charge or Visa card, you may call anytime and 
place a credit card order. Ordertollfree in the U.S.A. 
800-521-4414. If you are outside the U.S. or in 
Michigan, dial 313-994-4444. Dealer inquiries 
invited.  All order lines at Communications 
Electronics" are staffed 24 hours. 
WSA.' Scanner Distribution Center' and CE logos are 
trademarks of Communications Electronics' 
Bearcat and Freedom Phone are federally registered 
trademarks of Electra Company, a Division of Masco 
Corporation of Indiana. 
Regency is a federally registered trademark of Regency 
Electronics Inc. 
Copyright 1980 Communications Electronics" 

VISA [master charge 

377 

M COMMUNICATIONS 
ELECTRONICS-

854 Phoenix 0 Bo. '102 0 Ann Arbor, Michigan 48108 USA 
Call TOLL-FMEE(800)921-4414 or outsideU.S.A. (3131594-4444 

We're first 
with the besem 



ELECTRONICS 

INTEGRATED CIRCUITS 

400/1 
49354 
404/1 

41011 
41414 
42014 

4459 
'44710 
74466 
7450. 
74149 
7475/1 
74856 
7489% 
7493% 
749211 
74935 
749511 
74100% 
7410714 
741216 
7412311 
7412514 
74145% 
7415014 
7415114 
"5-
:47559 
74161% 
7416211 
7416314 
741761 
741755 
741 =4 
74/926 
7419, 

141600 t T. 

31,111414 
CS , 
CA, 
CA, - 
CA , 

11.130, 
1113096 
1.103t 
111 ,,  

19 163206 I?  50  CD4027 
20 1.4132014 15  50  CD4028 
25 313201 5  )5  CD4029 
73 1132015  35  C04030 
20 1113201 II  35  001035 
70 1143201 ,5  35  CO4050 
TO 11132411  40  C04012 
39 11113111  00  £D4043 
20 1634055  35  C04044 
54 1113406 6  35  £D4046 
74 1/3406 12  35  CD4049 
58 113405 15  35  324050 
77 113405 24  34  321057 
20 11/34015  25  354100 
35 3113401B  25  CD4046 
49 113401 12  25  £D4068 
193 161401 15  25  354354 

1 65 i1340776  25  321010 
43 113401 24  25  C0407, 
13 1.14350  50  £D4072 
43 11377  50  001073 
69 11379  00  CD4075 
' 20 1.113806  00  C04076 
35 31/3111  60  CD40713 
34 191382  60  CD4081 
59 111703.  65  0040412 
45 1.417094,  25  £04116 
.7 1.9172314  50  £D4493 
, 20 1.11733I  65  001507 
69 16741[11  35  £D4504 
200 1117414  311 £D45 ,5 
69 L1/747%  75 
47 311741114  35  324979 
1 25 1.11,30341  t 75  £04516 
67 1911304  I 10 £04518 
96 1911305  1 27  £04520 
95 1111307  200  C04527 
Ty 111310  2 75 01345211 
67 115,151  47  £04553 

750  CD4566 
100  CD45113 
75 CD4585 
25  £1)40102 
60  74C00 
75  11C04 
95  7400 
50  74C14 
' 00  14330 
39  74C30 
85  74049 
110  74074 
50  74C76 
00  740, 

..3 , -06  475  ,C93 
-5105  60  740 ,54 
:6304  60  540160 

45 :5105  65  7.1075 
45 75101  ' 75  /4(192 

,C1/ 1 

III 4062111137 

1.7 £01018 
35 001014 
00 004020 
I 50 001021 
90 C04022 
..7 704071 

1,1311.6t 

25  1. 
IS 61' , 
15 111;2 
10  5123 
15  4124 
26  0125 
4,  01/6 
4.  0116 

P.O. Box 4430M 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 

Same day shipment. First line parts only Factory teste0 
Guaranteed money back Duality ICs and other compo-
nents at factory prices 

.  4116 Mr,  195 COUNKTORS 
14 4411 620(.64900  20 0/5 (OW  250 
85 25738  630  44 po or  275 
35 1115262  40 100 11614 10  150  
45 61115210  300 100 945 619e NV 5 25 
1 35 1115320  995 
1 35 411/5330  .4 M i n ' 
85  PD4110 3  4 V 00 ‘ 11 .4 D.1 19194  

lI 1100 60 
4659 ,140,1710 4  .504  22 D.  2, 
6. .2.  92 , 14  14  24  35 

45 61625  260  7.  lOt  !2 
49 911023  I 50  1  a 36  '9 

I y  gy  20  29  40  5, 
42 111157100  450 
71 014134500 I 995  N M IM O 115E51 
40 110/667515  995 PM  PM 

50 40 9  77.0 et  1, .6  53  243 
.X.11  3 50  1 ,00  

45 476  .1  31  24 

45 

765 
10 

51; 
39 
25 

:8 
252 

Ill 
II3  

225 
235 
1 10 
300 

I?) 

95 
35 
39 

35 

65 

1200 

I 35 
229 
250 

620 

al 

MO M  41 957408 
11145317  550 ..110  
615312  390  r.111  
1115314  390  464473 
/1615369  210  5 14.4 
14115447  14 45 10 1/50 
rirriswi,  795 71 WO 
crroio  495 70.w 
£77015  e es 22.1..10  
941153/541A14 390 3,9 110  
MM5375.16  490 7 9144 110 
7205  ,9 50 3 5795 Wu 
7707  150 2 0100 WO 
7205  ,99, 2 097152 Wu 
7206  495 2 45/6 WO 
7,,.,I3l,  37, 3 2768 M112 
U. '. S  3 75  06,6  990  

50  13.17:14 
11104019131C151011 6 ,y36 54, 

. .4 311310 1.414 
t 442. 11.,114 

6402 
6820 
6850 
40801 
5055 
COM 
:40 
11017 
6217 
.627164 

0228 
0226 
11251 
6253 
8265 
6257 

66 
00 
I 23 

450 
450 
425 
425 
425 
390 
390 
393 
DO 
150 
1 20 
1 95 
150 
150 
450 
450 
450 
450 
450 
2, 

450 
450 

,  WIGA N 140404111 
4 gy 895 2376  612 50 
y gy 355-3640  17 95 
yg,  315-9100  ,t) 50 
12 95 05 9200  76 50 
7590  740922  550 
. 6, 74C923  550 
7, 95  5001655  695 
2 ge 975 9400  ,U 50 

1: 2 OMM On NUM 
3 45 Dan'  362 
49, 09255  520 

4 Corer  167 
:  0695  1 95 

04315, 210 
10 95 0815 S  310 
74  9,  Congo . Set  9 513 

1037CO alas 13 95 
'a mp ,,,,, •, gy * WA 71.1115111.41 m1-
116117 ;7 50 M OM  14 94 
CDP1802C0 72 9.t 115.1900 MI  MI 19 
C0911027  35 00 71.1• 1:1•45 101  17 1111 

7-7 .  7, , Dign41 M OM.  14 If 

!ART 1111  Ill 765 how CI 

Mom opeart  935 00 
177 ..... Iles.  VS 00 

/11041  1453610 53 • 664  •. 

1,30 66per caw 8 •  • 
316  2100 
52  17161 1 14 . 
324  2716 190  13 00 
1 66  1766 Imo 160 06 
375  2732  65 00 
69  27,4  77 5C 

61 "  60 0, 

5.100 YE *0 (7 MO 6 • , 
296 5615.1 
95 6475 ,21 
34 141115116 

•  ••  1 60 01425129 
•  54  495 6120131 
• •̀, 2,076 4  375 11125136 
• 10  2111 1  3/5 /1125 ,37 
25  :111  395 01,117• . 

• 

g 
B. 
50 

679 
175 
90 

T51001“ loa m. 
Me. 912  164 
Mo o 920  5.4. . 

,M9  ImomoMn . 
5M m 

111104103 
56 045 ASC4116516401 40 
191% 49.456161 
53 1440 ASCU W pm/ hal  , 

'14:65ure Ra w  14 0, 
W Y Eoden4e.  29 9•. 

U P 
Red 1010  15 
Co w Woo. 1011  X 
Jurite6 OW  22 
&um Do w Vow. Ammo  25 
COMO LUI IM MO O M 6 I, 2, 
Ispor,o1 onto per, ee564 car. 

CON1111111114 SPECIA41163 re met 

M. TM  4.9.t I'll Cl'  v214, 
50111 Wow  . 

Perla . 1.11,61e,  • 

11150163 1111013201, 

tntoOto 
Yrairon," ,006 • 

Cid C41•4447 
25 NM 110901,57 
C4641.1 rut 

%I MHz re44444v 
C446114, 147 

TOMP0011128 
65, 300 414  32 
Ven 300 ma transtamer 1 2 

1261/C16004m  3; 
12V 250 ma ra/ 964  2,  
121i C1250 no 44.54.140  35, 
214 07110114  39 

2 pop .44 9%1  41  
1247 6 1064  125 
1214 503 nu 4145 964  4,  
12v 1 or916499.5,  67, 
%15 0[616 VA *0 04 5 .7 

NOLO M O 

Mo. 
M. 
' 

0070 fluorescent 
70 op, 01404, 
7520 Owe, D.' 
7113111747 
MA.11364P 
4444670 
1411.46.10 
1.1,14114 
164/41740 
141146640 
1.1566710 
1.13146740 

M U M 
11181111711 
11191111211 
74263 O mMeam. 
01.1121 Tomlo om 

UR Caminito PI M 

5r14.4.  4arn 

PROM Eraser 
assembled 25 PROM capacity $37.50 
(with timer $69.501 6 PROM capacity OSHA 
UL version $69.50 (with timer $94.50i 

Z80 Microcomputer 
16 bit I 0 2 MHz clock 2K RAM ROM Bread-
board space Excellent for control Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-100 Computer Boards 
8K Static Godbout Econo liA Kit  145 00 
16K Static Godbout Econo XIV Kit  285 00 
24K Static Godbout Econo VIIA-24 Kit 435 00 
32K Static Godbout Econo 4-32 Kit 575 00 
161( Dynamic RAM Klt 
32K Dynamic RAM Kit 
646 Dynamic RAM Kit 
Video Interface Kit 

80 IC Update Master Manual $55.00 
Comp IC data selector 2700 pg master reference 
guide Over 51 000 cross references Free update 
service through 1%0 Domestic postage 53 50 

Modem Kit $60.00 
State of the art. ong . answer No tuning neces-
sary 103 compatible 300 baud Inexpensive 
acoustic coupler plans included 

LRC 7000 • Printer $389.00 
40 20 column dot matrix impact std papei 
Interlace all personal computers 
64 40 32 20 version $405.00. Optional cables 

availanie 
LRC 7000 printer interface cable for Super Elf 
With software  S26 00 

199 00 
310 00 
470 00 
$135.00 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won t hold a charge 
and then charges them up all in one kit w full 
parts and instructions  $7.25 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char alphanu-
meric display ROM monitor fully expandable 
$375.00. 4K version $450.00 4K Assembler 
$85.00 8K Basic Interpreter $100.00 
Special small power supply for AIM65 assem in 

frame $54.00. Complete AIM65 in thin bnefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Pnce 46 AIM 8K basic 
power supply cabinet $599.00 
AIM65 KIM VIM Super Elf 44 pin expansion 

board 3 female and I male bus Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base Outstanding accuracy 

Video Modulator Kit  $8.95 
Convert TV set into a high quality monitor w u 
affecting usage Comp kit wlull instruc 

Multi-volt Computer Power Supply 
By 5 amp. • 18v 5 amp 5v 1 5 amp  5v 
5 amp 12v 5 amp  12v option • 5o • 12v 
are regulated Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4 00 shipping Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1 50 shipping 

RCA Cosmac 1802 Super Elf Computer $106.95 
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 Elf for so little money The Supei 
If is a small single board computer that does 
'fiany big things It is an excellent computer for 
'raining and for learning programming with its 
nachine language and yet It is easily expanded 
ith additional memory Full Basic ASCII 
Keyboards, video character generation. etc 

fiefore you buy another small computer see if it 
,ncludes the following features ROM monitor 
1itate and Mode displays. Single step Optional 
rddress displays Power Supply Audio Amplifier 
irid Speaker Fully socketed for all IC s Real cost 
1 in warranty repairs. Full documentation 

ne Super (It includes a ROM monitor for pro-
o ram loading editing and execution with SINGLE 
STEP for program debugging which is not in-
iuded in others at the same price With SINGLE 
STEP you can see the microprocessor chip opera 
!Igo with the unique Guest address and data bus 
aisplays before, during and after executing in-
structions Also CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators 

An RCA 1861 video graphics chip allows you to 
imnect to your own TV with an inexpensive video 
inodulator to do graphics and games There is a 
speaker system included tor writing your own 
'ilusic or using many music programs already 
viritten The speaker amplifier may also be used 
drive relays tor control purposes 

A 24 key HEX keyboanl includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 
Isis is truly an astounding value! This board has 
'seen designed to allow you to uecide how you 
0ant it optioned The Super Expansion Board 
comes with 46 of low power RAM fully address-
able anywhere in 64K with built-in memory pru-
tect and a cassette interlace Provisions have 
been made for ail other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Ell The board includes slots 
for up to 6K of EPROM i 2706 2750 2,'lb or 11 
2716) 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 promo in 2708 EPROM which has 
been preprogrammed with a program loader 
editor and error checking multi file rassette 
read write software Irelocatable cassette file) 
another exclusive from Quest It includes register 
save ana readout block move capability and 
video graphics driver with blinking cursor Break 

plus load, reset, nix, wait, input, memory pro-
tect, monitor select and single step Large on 
board displays provide output and optional high 
and low address There is a 44 pin standard 
connector slot for PC cards ano a 50 pin connec-
tor slot for the Quest Super Expansion Board 
Power supply and sockets for all IC s are in-
cluded in the price plus a detailed 127 pg instruc-
tion manual which now includes over 40 pgs of 
software info including a series of lessons to 
help get you started and a music program and 
graphics target game Many schools and univer-
sities are using the Super Elf as a course of study 
OEM s use it for training and R&D 

Remember. other computers only otter Super Elf 
features at additional cost or not at all Compare 
befoie you buy. Super Elf Kit $106.95. High 
address option 58.95. Low address option 
$9.95. Custom Cabinet with &Alec( and labelled 
plexigiass front panel $24.95. All metal Expan 
sion Cabinet painted and silk screened with 
room for 5 5-100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested 

Cluestdata a software publication for 1802 com-
puter users is available by subscription for 
$12 00 per 12 issues Single issues $1 50 Is• 
sues -12 bound $16 50 

Tiny Basic Cassette $10.00. on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00. Chip 8 Interpreter $5.50. 

Announcing Quest Super Bas 
A ney. 1711ndlICe0 3C7S1011 ul Super Basic nue 
available Quest was the first company worldwide 

complete function Super Basic by Ron Conker 
including floating point capability with scientific 
notation number range • 17E.) 32 bit integer 
• 2 billion multi dim arrays string arrays, string 
manipulation. cassette I O. save and load °asi. 
data and machine language programs, and over 
75 statements functions and operation, 

to ship a full size Basic for 1802 Systems A 

Gremlin Color Video Kit $69.95 
32 u 16 alpha numerics and graphics up to 8 
colors with 6847 chip 1K RAM at E000 Plugs 
into Super Ed 44 pin bus No nign res graphics. 
On board RE Modulator Kit $4.95 

points can be used with the register save feature 
to isolate program bugs quickly then follow with 
single step if you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a Dutton 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port AS 232 and 20 ma Current Loop for 
teletype or other device are on board and 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-
bility display with Tiny Basic and a video interlace 
board Parallel I/O Ports $9.85. AS 232 $4.50. 
TTY 20 ma I/F $1.95, 5-100 54.50. 4 50 pin 
connector set with ribbon cable is availabie at 
$15 25 for easy connection between the Super 
Ell and the Super Expansion Board. 

Power Supply Kit for the complete system see 
Multi-volt Power Supply 

IC — SECOND GENERATION 
Enhancements include increased speed. built-
in provisions for Stringy Floppy. Floppy Disc. 
Printer Oliver. I U. user definable command 
library and statement renumbering 
Easily adaptable to most 1802 systems. Re-
quires 16K RAM minimum tor Basic and user 
programs. Source listing for both Serial and 
Parallel 11) included. 
Super Basic on Cassette $40.00. 

Ell II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion (With Super Ex-
pansion) High and low address displays state 
and mode LEO s optional $18.00. 

1802 168 Dynamic RAM Kit $149.00 
Expandable to 32h Hidden refresh w clocks up to 4 
MHz w no wait state, Add, 166 RAM $63.00 
Super Elf 44 pin expansion board 3 lemale and 1 
male bus Board plus 3 connectors $22.95 
Tiny Basic Extended on Cassette  515.00 
(added commands include Stringy. Array, Cas-
sette I U etc 
5-100 4-Slot Espansion  S 9.95 
Super Monitor VII Source Listing  S15.00 

TERMS: $5.00 min. order U.S Funds. Mil residents add 6% tax 
$10.00 min. order BankAmericaid and Master Charge and COO 51 00 insurance optional 
Shipping charges will be added on charge cards. 

Super Color S-100 Video Kit $129.95 
Expandaole to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled Memory mapped 16 RAM expanda-
ble to 6K 5-100 bus 1802 8080. 8085. 780 etc 
Editor Assembler  $25.00 
iRequires minimum of 4K for (fie plus user 
source) 

1802 Tiny Basic Source listing  519 00 
Super Monitor 82.0 21 Source Listing 520 00 

FREE Send for your copy of our NEW 1980 
HEST CATALOG. Include 48c stamp. 
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Toll Free Number 
800-528-0180 
(For orders only) 

1900 MHz to 2500 MHz DOWN CONVERTER 
This receiver is tunable a range of 1900 to 2500 mc and is intended for amateur radio use The local oscillator is voltage controlled (i.e) making the 1 I range approximately 54 
to 88 mc (Channels 2 to 71 
PC BOARD WITH DATA  $19.99 
PC BOARD WITH CHIP CAPACITORS 13  $44.99 
PC BOARD WITH ALL PARTS FOR ASSEMBLY  $6999 
PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603  $89.00 
PC BOARD ASSEMBLED AND TESTED  $99.99 
PC BOARD WITH ALL PARTS FOR ASSEMBLY. POWER SUPPLY AND ANTENNA  $159.99 
POWER SUPPLY ASSEMBLED AND TESTED  $49.99 
YAGI ANTENNA 4' LONG APPROX. 20 TO 23 dB GAIN  $49.99 
YAGI ANTENNA 4' WITH TYPE (N, BNC, SMA Connector)  $64.99 
2 FOOT DISH WITH FEED AND MOUNT  $59.99 
2300 MHz DOWN CONVERTER 
Includes converter mounted in antenna, power supply, Plus 90 DAY WARRANTY  $259.99 

OPTION N1 MRF902 in front end. (7 dB noise figure)  $299.99 
OPTION #2 2N6603 in front end. (5 dB noise figure)  $359.99 
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  $18999 

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY  $15.130 

Shipping and Handling Cost: 
Receiver Kits and $I 50. Power Supply add $2 00. Antenna add $5 00. Option 1/2 add $3 00. For complete system add S7 50 

HOWARD/COLEMAN TVRO CIRCUIT BOARDS 
DUAL CONVERSION BOARD  .$25.00 
This board provides conversion horn the 3 7 4 2 band first to 900 MHz where gain and bandpass filtering are provided and, second. to 70 MHz The board contains both local 
oscillators, one fixed and the other variable, and the second mixer Construction is greatly simplified by the use of Hybrid IC amplifiers for the gain stages Bare boards cost 
$25 and it is estimated that parts for construction will cost $270 (Note The two Avantek VTO's account for $225 of this cost ) 
47 pF CHIP CAPACITORS    $6 00 
For use with dual conversion board Consists of 6-47 pF 
70 MHz IF BOARD   S25 00 
This circuit provides about 43 dB gain with 50 ohm input and output impedance It is destoned to drive the HOWARD/COLEMAN TVRO Demodulator The on-board band 
pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than ',Y dB Hybrid ICs are used for the gain stages Bare boards cost $25 It is 
estimated that parts for construction will cost less than $40 
.01 pF CHIP CAPACITORS     $7 00 
For use with 70 MHz IF Board Consists of 7- 01 pF 
DEMODULATOR BOARD   $4000 
This circuit takes the 70 MHz center frequency satellite TV signals in the 10 to 200 millivolt range. detects them using a phase locked loop, deemphasizes and filters the 
result and amplifies the result to produce standard NTSC video Other outputs include the audio subcarrier. a DC voltage proportional to the strength of the 70 MHz signal. 
and AFC voltage centered at about 2 volts DC The bare board cost $40 and total parts cost less than $30 
SINGLE AUDIO   $15.00 
This circuit recovers the audio signals from the 68 MHz frequency The Miller 9051 coils are tuned to pass the 6 8 MHz subcarner and the Miller 9052 coil tunes for recovery 
of the audio 
DUAL AUDIO .$25 00 
Duplicate of the single audio but also covers the 62 range   
DC CONTROL  $15.00 
This circuit controls the VTO's. AFC and the S Meter 

TERMS: 
WE REGRET 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 S25 00 OR OVER. ADD $2.50 FOR COD CHARGE 

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES 

WE ALSO ARE LOOKING FOR NEW AND USED TUBES. 
TEST EQUIPMENT. COMPONENETS ETC 

WE ALSO SWAP OR TRADE 

FOR CATALOG SEE JANUARY. 1980. 73 Magazine. 10 Pages 

(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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FAIRCHILD VHF 
95H9ODC 
95H91DC 
11C9ODC 
11C91DC 
11C83DC 
11C7ODC 
11058DC 
11 C44DC/MC4044 
11C24DC/MC4024 
11C06DC 
11C05DC 
11C01FC 

electrowc* 

AND UHF PRESCALER CHIPS 
350 MHz Prescaler Divide by 10/11 
350 MHz Prescaler Divide by 5/6 
650 MHz Prescaler Divide by 10/11 
650 MHz Prescaler Divide by 5/6 
1 GHz Divide by 248/256 Prescaler 
600 MHz Flip/Flop with reset 
ECL VCM 
Phase Frequency Detector 
Dual TTL VCM 
UHF Prescaler 750 MHz D Type Flip/Flop 
1 GHz Counter Divide by 4 
High Speed Dual 5-4 input NO/NOR Gate 

$9.50 
9.50 
16.50 
16.50 
29.90 
12.30 
4.53 
382 
3.82 
12 30 
5000 
15 40 

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  $19.99 

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 
Size: 35, 42, 47, 49, 51, 52 $2.15  
Size: 53, 54, 55, 56, 57, 58, 59, 61, 63, 64, 65  1.85  
Size: 66  1.90 
Size: 1.25 mm, 1.45 mm  2.00 
Size- 3.20 mm  3.58 

CRYSTAL FILTERS: TYCO 00119880 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. Cl. 0 / - 5 pf 3600 
ohms  $5.95 

MURATA CERAMIC FILTERS 
Models:  SFD-45513 455 kHz  S3 00 

SFB-455D 455 kHz  2.00 
CFM•455E 455 kHz  7.95 
SFE•10.7 10.7 MHz  5.95 

TEST EQUIPMENT - HE WLETT PACKARD - TEKTRONIX - ETC. 

Hewlett Packard: 

491C TAIT Amplifier 2 to 4 Gc 1 watt 30 dB gain 
608C 10 mc to 480 mc .1 uV to.5V into 50 ohms Signal Generator 
60813 10 to 420 mc .1 uV to.5V into 50 ohms Signal Generator 
612A 450 to 1230 mc .1 uV to .5V into 50 ohms Signal Generator 
614A 900 to 2100 mc. Signal Generator 
616A 1.8 to 4.2 Gc Signal Generator 
6168 1.8 to 4.2 Gc Signal Generator 
618A 3.8 to 7.2 Gc Signal Generator 
618B 3.8 to 7.2 Gc Signal Generator 
620A 7 to 11 Gc Signal Generator 
6238 Microwave Test Set 
626A 10 Gc to 15 Gc Signal Generator 
695A 12.4 to 18 Gc Sweep Generator 

$1150.00 
500.00 
500.00 
750.00 
500.00 
400.00 
500.00 
400.00 
500.00 
500.00 
900.00 
2500.00 
900 00 

473  225 to 400 mc AM/FM Signal Generator  750.00 

Singer 
MF5iVR•4  Universal Spectrum Analyzer with 1 kHz to 27.5 mc Plug In 1200.00 

Keltek: 
XR630-100  TWT Amplifier 8 to 12.4 Gc 100 watts 40 dB gain  9200.00 
Polarad: 
2038/2436/1102A 

Calibrated Display with an SSB Analysis Module and a 10 to 
40 mc Single Tone Synthesizer  1500.00 

HAMLIN SOLID STATE RELAYS: 
120vac at 40 Amps 
Input Voltage 3 to 32vdc 
240 vac at 40 Amps 
Input Voltage 3 to 32 vdc 

YOUR CHOICE $4.99 

Toll Free Number 
800-528-0180 
(For orders only) 

RF TRANSISTORS 

TYPE  PRICE  TYPE  PRICE 
2N 1561  $15.00  2N5590  $8.15 
2N1562  15.00  2N5591  11.85 
2N1692  15.00  2N5637  22.15 
2N1693  15.00  2N5641  6.00 
2N2632  45.00  2N5642  10.05 
2N2857JAN  2.52  2N5643  15.82 
2N2876  12.35  2N6545  12.38 
2N2880  25.00  2N5764  27.00 
2N2927  7.00  2N5842  8.78 
2N2947  18.35  2N5849  21.29 
2N2948  15.50  2N5862  51.91 
2N2949  3.90  2N5913  3.25 
2N2950  5.00  2N5922  10.00 
2N3287  4.30  2N5942  46.00 
2N3294  1.15  2N5944  8.92 
2N3301  1.04  2N5945  12.38 
2N3302  1.05  2N5946  14.69 
2N3304  1.48  2N6080  7.74 
2N3307  12.60  2N6081  10.05 
2N3309  3.90  2N6082  11.30 
2N3375  9.32  2N6083  13.23 
2N3553  1.57  2N6084  14.66 
2N3755  7.20  2N6094  7.15 
2N3818  6.00  2N6095  11.77 
2N3866  1.09  2N6096  20.77 
2N3866JAN  2.80  2N6097  29.54 
2N3866JANTX  4.49  2N6136  20.15 
2N3924  3.34  2N6166  38.60 
2N3927  12.10 
2N3950  26.86 
2N4072  1.80  2N6439  45.77 
2N4135  2.00  2N6459/PT9795  18.00 
2N4261  14.60  2N6603  12.00 
2N4427  1.20  2N13604  12.00 
2N4957  3.62  A50-12  25.00 
2N4958  2.92  BFR90  5.00 
2N4959  2.23  BLY568C  25.00 
2N4976  19.00  BLY568CF  25.00 
2N5090  12.31  CD3495  15.00 
2N5108  4.03  HEP76/S3014  4.95 
2N5109  1.66  H E PS3002  11.30 
2N5160  3.49  H E PS3003  29.88 
2N5179  1.05  HEPS3005  9.95 
2N5184  2.00  HEPS3006  19.90 
2N5216  47.50  HEPS3037  24.95 
2N5583  4.55  HEPS3010  11.34 
2N5589  6.82  HEPS5026  2.56 

HP351131e 
FIXTR5104  50.00 
MM1500  32.20 

We can supply any 
value chip capac-
itors you may need 

PRICES 
1 to 10  149 
11 50  129 
51 • 100  89 
101 • 1.000  -69  
1,001 up  49 

TYPE 
MM1550 
MM1552 
MM1553 
MM1601 
MM1602J2N5842 
MM1607 
MM1661 
MM1669 
MM1943 
MM2605 
MM2808 
MM8008 
MMCM918 
MMT72 
MMT74 
MMT2857 
MRF245 
MRF247 
MRF304 
MRF420 
MRF450 
MRF450A 
MRF454 
MRF458 

MRF502 
MRF504 
MRF509 
MRF511 
AIRF901 
MRF5177 
MR F8004 
PT418613 
PT4571A 
PT4612 
PT4628 
PT4640 
PT8659 
PT9784 
PT9790 
SD1043 
SD1116 
SD1118 
SD1119 

TRWPARA2023-1 5 
40281 
40282 
40290 

PRICE 
$10.00 
50.00 
56.50 
5.50 
7.50 
8.65 
15.00 
17.50 
3.00 
3.00 
5.00 
2.23 
20.00 
1.17 
1.17 
2.63 
33.30 
33.30 
43.45 
20.00 
11.85 
11.85 
21.83 
20.68 

1.08 
6.95 
4.90 
8.15 
3.00 
21.62 
1.60 
3.00 
1.50 
5.00 
5.00 
5.03 
10.72 
24.30 
41.70 
5.00 
3.00 
5.00 
3.00 

42.50 
10.90 
11.90 
2.48 

CHIP CAPACITORS 
lot  27pf  220pf  1200pf 
1.5p1  33pf  240pf  1500pf 
2.2p1  39pf  270pf  1800pf 
2.7pf  47pf  300pf  2200pf 
3.3p1  56pf  330p1  2700pf 
3.9pf  68pf  360p1  3300pf 
4.7p1  82pf  3900  3900pf 
5.6pf  100pf  4300  4700pf 
6.8pf  110p1  470p1  5600pf 
8.2p1  120pf  510pf  6800p1 
10p1  130p1  560pf  8200p1 
12p1  150p1  620pf  .010mf 
15pf  160pf  680pf  .012m1 
18p1  180p1  820pf  .015mf 
220  200pf  1000pf  .018mf 

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 
5.52-2.7/8 
5.595-2.7/8/U 
5.595..500/4/CW 
5.595-2 7LSB 
5.595-2.7USB 
5.645-2.7/8 
9 OUSI3/CW 

YOUR CHOICE $24.95 
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MRF454 $21.83 

S e  icconcluct o r 

NPN SILICON RF PO WER TRANSISTORS 

. . designed for power amplifier applications in industrial, corn 

mercial and amateur radio equipment to 30 MHz. 

• Specified 125 Volt, 30 MHz Characteristics 

Output Power - 80 Watts 
Minimum Gain = 12 dB 

Efficiency = 50% 

MRF472 

Toll Free Number 
800-528-0180 
(For orders only) 

The RI' 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 125 Volt, 30 MHz Characteristics 

Output PONVel  BO W a ils 

Minimum Gain  12 dB 

Efficiency  50% 

• Capable of Withstanding 30 1 Load VSWR 0i) Rated P„ut  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 - 
$2.50  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 applicaiions 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% ISSEll 

Output Power , 4.0 W (CW) 

Minimum Efficiency = 50% (CW) 

Minimum Power Gain = 10 dB (PEP & CW) 

• Common Collector Characterization 

MHW 710 2 

$46.45 

440  to 470MC 

UHF POWER AMPLIFIER MODULE 

designed tor  12 5 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  194 dB 

Harmonics  40 dB 

• 50 S2 Input/Output Impedance 

• Guaranteed Stability and Ruggedness 

• Gain Control Pin for Manual or Automatic Output Level Control 

• Thin Film Hybrid Construction Gives Consistent Performance 

arid Reliability 

\-W 1 0 1 1 k  

Tektronix Test Equipment 
,  kildnf ini High Gain Plug Iii 
cA  Dual Irace Plug in 
•  Fast Rise DC Plug in 
4  Sampling Plug in 
0  Transistor Risetime Plug In 
8  High Gain Differential Comparator Plug In 
TU.2  test Load Plug In for 530/540/550 Main frame, 
1A2  Wideband Dual Trace Plug in 
151  Sampling Unit With 30080 Risetime DC to 1GH/ 
2061  AC Differential Plug in 
303  Dual Trace Sampling DC to !GNI Plug In 
3576  Dual Trace Sampling DC to 87SMN/ Plug IN 
31774  Sampling Sweep Plug in 
RIO  SPestrom Analy er I to 36MHI Plug IN 
so  Amplifier Plug in 
51  Sweep Plug in 
5311  Wideband Hi p Gain Plug In 
53/548  Wideband nigh Gain Plug in 
53/54C  Dual Trace Plug In 
03/540  nigh Gain 0( Dif rrrrr tial Plug in 
03/510  Wideband DC Differential Plug in 
53/541  Fast Rise High Gain Plug In 
84  Test Plug in For 580/581 Main Frames 
107  Square WOW. Generator .4 to IMP/ 
RMI22  Preamplifier 2,10 to 40101/ 
123  AC Coupled Preamplifier 

131  Current Probe AmPlifier 
184  Tiore Mark Generator 
4240  Program Control Unit 
280  Trigger Countdown Unit 
455  Portable Dual Trace 50MNI Scope 
465  Portable Dual Trace 100MNI Scope 
503  DC to 45001/ Scope Rack Mount 
0308  DC to 15MNI Scope Rack Mount 
543  DC to 331182  SCOpe 
561  DC to 10MNI Scope Rack Mount 
SPIA  DC to 10MN/ SLOP. R. , Moonf 

120.00 

;lic 00 
116.011 
283.00 
50.00 
216.00 
710.00 
111.00 
250.00 
250.00 
250.00 
1000.00 
50.00 
50.00 
20.00 
45.00 
112.50 
38.00 
68.00 
68. (V 
75.00 
48.00 
63.00 
?5.00 

50.00 
363.00 
150.00 
84.00 

2000.00 
2500. DO 
250.00 
263.00 
100.00 
150.00 
200.00 

Scopes with Plug-ins 

SPIA  DC to 10MN7 Scope with • 1%16 Dual Trace Of to 

875MN/ Sampling Plug In and • 11774 %weep Plug In. Rack Mount  600.00 

SPS  OL tic 10MH/ Dual Brain Scope with 6 2061 Doff  and a /Af0 11,11. 
Plug in s  9011.101 

581  DI to 801411/ Scope with • 8/ Dual Traci. High Gaiii Plug in  600.00 

Tubes 
10/6 
1-000/ 
3-1000/ 
38/8/8664 
14/500A1 
4.600 
4.1254 
4.2504 
4.4CGA 
4-1000A 
5-500A 
4(32508 
401250F/G 
4012503 
4C42000 
4(3300A 
4(13S0A 

S 5.1/0 
102.1k 
268.00 
0.00 

100.00 
45.00 
58.00 
60.50 
71.00 
1114.00 
145.00 
65.00 
50.00 
113.00 
92.00 
147.00 
107.1)0 

4L3150/J 
4C310004 
4(315008 
4(315000A 
4127 
411008 
431000 
4310 00 
0720/111,30 
6116 
6106 
8114 
Ill 
S894/4 
6146 
6I46A 
614613/02 W* 

S116.00 
100 00 
350.00 
750.00 
50.00 
41.00 
52.110 
74.00 
19.00 
0.00 
500 
12.90 
29 CC, 
4? 00 
0.00 

7.00 

6146r 
6109 
6161 
6293 
6360 
6907 
6919 
/160 
/984 
11072 
8106 
8156 
8226 
829S/PLI7/ 
MS8 
1106 00/80 
8908 
8900 

1/.00 
10.60 
75.1XI 
18.50 
6.95 
40.00 
14.75 
12.00 
10.40 
49.00 
2.00 
7.85 

127.70 
120.00 
25.75 
00. 08 
9.00 
9.00 
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MICROWAVE COMPONENTS COMPUTER IC. SPECIALS 

ARRA 
2416 
3614-60 
KU520A 
4684-20C 
6684-20F 

Variable Attenuator 
Variable Attenuator 0 to 60413 
Variable Attenuator 18 to 26.5 GHz 
Variable Attenuator 0 to 180 0 
Variable Attenuator 0 to 180413 

General Microwave 
Directional Coupler 2 to 4GHz 2048 Type N 

Hewlett Packard 
114818  IOU ohms Neg. Thermistor Mount (NEW) 
H4878  100 ohms Ned Thermistor Mount (USED) 
4778  200 ohms Neg Thermistor Mount (USED) 

04874  130 ohms Neg. Thermistor Mount (USED) 
V4878  100 ohms Neg.Thermistor Mount (USED) 

J468A  100 ohms Ned Thermistor Mount (USED) 
478A  200 ohms Re; Thermistor Mount (USED) 

3382  5.85 to 8.2 GHz Variable Attenuator 0 to 500 
0382A  8.2 to 12.4 GHz Variable Attenuator 0 to 50d13 

394A  1 to 2 GHz Variable Attenuator 6 to 12048 
NK292A  Waveguide Adapter 
64224  18 to 26.5 GHz Crystal Detector 

8436A  Bandpass Filter 8 to 12.4 GH1 

8439A 
847IA 

2 GHz Notch Filter 
RF Detector 

H532A  7.05 to 10 GHz Frequency Meter 
G532A  3.95 to 5.85 GHz Frequency Meter 
J532A  5.85 to 8.2 GHz Frequency Meter 

50.00 
75.00 
100.00 
100.00 
100.00 

75.00 

150.00 
100.00 
100 
i00.00 
125.00 

150.00 
150.00 

250.00 
250.00 

250 00 
65.00 
250.00 

75.00 

75.00 
50.00 

300.00 
300.00 
300 00 

809A  Carriage with d 444A Slotted Line Untuned Detector Probe 
and 8098 Coaxial Slotted Section 2.6 to 18 GHz  175.00 

Merrimac 
40-258/ 
AU-26A/ 

801115 Variable Attenuator 
801162 Variable Attenuator 

Microlab/FXR  

V6385 
601-818 
,610D 

Narda 

Horn 8.2 - 12.4 Gill 
to N Adapter 8.2 - 12.4 GHz 

Coupler 

40I3C-10/  22540A Directional Coupler 2 to 4 GHz 100 Type SMA 
4014-10/  22538 Directional Coupler 3.85 to 8 GHz 100 Type SMA 
4014C-6/  22876 Directional Coupler 3.85 to 8 GHz 6dB Type SMA 
40I5C-10/  22539 Directional Coupler 7.4 to 12 GHz 1008 Type SMA 
40I5C-30/  23105 Directional Coupler 7 to 12.4 GHz 300 Type SMA 
3044-20  Directional Coupler 4 to 8 GHz 20(18 Type N 
3040-20  Direcitonal Coupler 240 to 500 MC 200 Type N 

3043-20/  22006 Directional Coupler 1.7 to 4 GHz 20d13 Type N 
3003-10/  22011 Directional Coupler 2 to 4 GHz 100 Type N 
3003-30/  22012 Directional Coupler 2 to 4 GHz 3048 Type N 

' 100.00 

MEMORY  DESCRIPTION  PRICE 

2708 
2716/2516 
2114/9114 
211412 
211413 
4027 
4060/2107 
4050/9050 
2111A-2/8111 
21I2A-2 
21154L -2 
61 04- 3/4 104 
7141-2 
MCM6641120 
9131 

16 x 8 EPROM 
2K x 8 EPROM 5Volt Single Supply 
IV x 4 Static RAM 45Ons 
10 x 4 Static RAM 250ns 
IV x 4 Static RAM 35 085 
40 x I Dynamic RAM 
4K x 1 Dynamic RAM 
4K x 1 Dynamic RAM 
256 x 4 Static RAM 
256 x 4 Static RAM 
IV x 1 Static RAM 55ns 
46 x 1 Static RAM 320ns 
46 x 1 Static RAM 200ns 
46 x 2 Static RAM 200ns 
16 x 1 Static RAM 300ns 

ECT. 

MC68001 
MCM6810AP 
MCM68AIOP 
MCM688101, 
MC6820P 
M168201. 
MC6821P 
MC68112IP 
MCM68301.7 
MC6840P 
MC68451, 
Ma.-15L 

F'(' • 1 

: 

, JcS 

MK3852P 
MK3852N 
MK3854N 
8008-1 
8080A 
280CPU 
6520 
6530 
2650 
TMSIODONL 

100.00  TMS4024NC 
TMS6011NC 
MC144Il 
AY5-4007D 
Av5-9200 
AV5-9100 
805.2376 
A07-8500 
TR1402A 

60.00  PRI47213 
35.00  PT 14828 
75.00  8257 

8251 
8228 
8212 
MCI4410CP 
MC14412 
MC 14408 

90.00  MCI4409 
90.00  MC141381 
90.00  IC 1489L 
95.00  'cla m 
95.00  MC14061. 
125.00  MCI408/6/7/8 
125.00  MC1330P 

MCI 349/50 
MC17331 

LM565 

125.00 
75.00 
75.00 

3043-30/  22007 Directional Coupler 1.7 to 3.5 GHz 30(113 Type N  125.00 
22574  Directional Coupler 2 to 4 GHz 1048 Type N  125.00 
3033  Coaxial Hybrid 2 to 4 GHz 348 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 
0101 
0101 
C101 
2054/367 
1958 
185851 
I96C 
1738 
5888 
140A,C,D,E 
1092 .1 
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 6048 
Slotted Line with Type N Adapter 
8.2 to 12.4 GHz Variable Attenuator 0 to 50d8 
7.05 to 10 GHz Variable Attenuator 0 to 40dB 
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 60 0 

300.00 
200.00 
200.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
25.00 
25.00 
100.00 

Microprocessor 
128 x 8 Static 
128 x 8 Static 
128 x 8 Static 
PIA 
PIA 
PIA 
PIA 
Mikbug 
PTM 
CRT Controller 
CRT Controller 
ACIA 

RAM 450ns 
RAM 360ns 
RAM 250ns 

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 & Bus Driver 
8 Bit Input/Output Port 
2 of 8 Tone Encoder 
Low Speed Modem 
Binary to Phone Pulse Converter 
Binary to Phone Pulse Converter 
RS232 Driver 
RS232 Receiver 
A/D Converter Subsystem 
6 Bit D/A Converter 
8 Bit D/A Converter 
Low Level Video Detector 
Video IF Amplifier 
LM733 OP Amplifier 

Phase Lock Loop 

$ 7.99 
20.00 
6.99 
6.99 
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 

5.99 
11.99 
22.00 
29.00 
14.99 
9.99 
16.99 
9.99 
9.99 
4.99 
8.99 
14.99 
7.99 
15.99 
10.99 
9.99 
9.99 
9.99 

11.99 
8.99 
9.99 
7.99 
19.99 
5.99 
9.99 
9.99 
9.99 
9.99 
9.99 
5.00 
5.00 
9.99 
14.99 
12.99 
12.99 
1.00 
1.00 
9.00 
7.50 
4.50 
1.50 
1.17 
2.40 
2.50 

electroTcAi 
Toll Free Number 
800-528-0180 
(For orders only)  (602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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KLM 
SATEE1.1.1111E RECEIVER SYSTEM 
The entertainment opportunity of a lifetime! 

Look what KLM,s SKY EYE I offers:Nearly 100 channles of the latest 

movies, sports, news, comedy, classic films, specials, religious 

programs and much more   all in clear, sharp studio quality picture 

and sound. Forget about "fringe" or no-reception areas, ghosts, fading, 

imaging and all the other problems of TV reception. KLM,s SKI EYE I is 

your direct link to the 11 TV satellites now orbiting above the U.S. 

You,11 experience great shows and the greatest picture quality you,ve 

ever seen. 

KLM,s SKY EYE 1 is a complete system, featuring performance-proven 

"state of the art" electronics design and materials. All you need is a 

modest amount of space for the special parabolic antenna(it,s screened 

surface blends with the landscaping to become a discrete addition to 

your yard),Inside your home,all those channels are accessible through 

the compact SKY EYE 1 Control Center. 

With KLM,s SKY EYE 1 your TV becomes a true enterainment center, 

bringing you an amazing variety of great shows-something to please 

every member of your family. 

KLM,s  SKY  EYE 1 SYSTEM  

Control Center  

* CONTINUOUS CHANNEL TUNING 

* CONTINUOUS AUDIO TUNING 5.8 TO 7.4 MHZ 

* POLARITY CONTROL CAPACITY,MOMENTARY AND LIMIT MODELS 

* SEPARATE REGULATED POWER SUPPLIES FOR LNA AND RECEIVER 

* STANDARD RG-59 COAX TO RECEIVER UNIT 

Receiver Unit  

* SINGLE CONVERSION IMAGE REJECTION MIXER(greater linearity 

and video reponse than any PLL) 

* BUILT IN DC BLOCK 

* MODULAR CONSTRUCTION 

* WEATHER-PROOF ENCLOSURE 

CONTROL CENTER and RECEIVER UNIT $1500.00  

Antenna: KIM Parabolic Dish  

* SCREENED FOR LIGHT WEIGHT AND LOW WINDLOAD 

* EASY AZIMUTH AND ELEVATION CHANGES 

* MODEST BASEMOUNT REQUIREMENTS 

* HIGH GAIN LNA (AVANTEK) 

* MOTOR DRIVEN POLARITY CHANGES 

* 12 FOOT OR 16 FOOT PARABOLIC DISHES 

12 Foot $3000.00 

16 Foot $3500.00 

$ 800.00  
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TEST EQUIPMENT SPECIALS 

HEWLETT PACKARD 

180A Oscilloscope with a 1801A Dual Channel Vertical Amplifier Plug-in 

50MHz and with a 1821A Time Base and Delay Generator Plug-in. 

$1250.00 

180A Oscilloscope with a 1802A Dual Channel Vertical Amplifier Plug-in 

100MHz and with a 1822A Time Base and Delay Generator Plug-in.  $1350.00 

181A Oscilloscope with a 1803A Differential DC Offset Amplifier plug-in 

and with a 1825A Time Base and Delay Generator Plug-in.  $1950.00 

181A Oscilloscope with a 1807A Dual Channel Vertical Amplifier Plug-in 

35MHz and with a 1822A Time Base and Delay Generator Plug-in.  $1550.00 

(We will be glad to mix the above systems any way you would like them.) 

183A Oscilloscope with a 1831A Direct Access Vertical Amplifier Plug-in 

600MHz and with a 1840A  Time Base and a 1841A Time Base and Delay 

Generator Plug-in. $2500.00 

140A Oscilloscope with a 1401A Dual Channel Vertical Amplifier Plug-in 

and with a 1420A Time Base Plug-in.  $ 799.00 

141A Oscilloscope with a 1402A Dual Channel Vertical Amplifier Plug-in 

20MHz and a 1421A Time Base and Delay Generator Plug-in.  $1690.00 

140A Oscilloscope with a 1410A Dual Trace Sampling Plug-in DC to 1GHz 

and with a 1425A Sampling Time Base.  (Built in probes.)  $2200.00 

141A Oscilloscope with a 1411A Dual Trace Sampling Plug-in DC to 12.4 

GHz. and with a 1424A Sampling Time Base.  $2000.00 

140A Oscilloscope with a 1411A Dual Trace Sampling Plug-in DC to 12.4 

GHz. and with a 1424A Sampling Time Base.  $1500.00 

1430A Feed Thru Sampling Head DC to 12.4GHz, 28picosecond risetime.  $1250.00 

302A Wave Analyzer High selectivity and sensitivity with frequency resolution 

of 10Hz. 20Hz to 50KHz range +-1%. 30mv to 300v full scale range. Built in 

AFC. 75d8 dynamic range.  $ 975.00 

310A Wave Analyzer This unit is a high frequency wave analyzer. A narrow band 

selective voltmeter. Its selectivity allows analysis of closely spaced fund-

amental signals,harmonics,and intermodulation products. Frequency range: 1KHz 

to 1.5MHz.(3000 Hz bandwidth). Frequency Accuracy: +-(1%+300Hz.)Selectivity: 

3IF bandwidths 200Hz,1000Hz and 3000Hz. Voltage range: lOuv to 100v full scale. 

Dynamic range: 75dB  $1050.00 

4318 Power Meter Measures RF Power 10uw to 10mw.  10MHz to 40GHz. 

with 478A Mount and cable.  $330.00 

431C Power Meter Measures RF Power 10uw to 10mw. 10MHz to 40GHz. 

with 478A Mount and cable.  $580.00 
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TEST EQUIPMENT SPECIALS  

HEWLETT PACKARD 

805A Slotted Line 500MC to 4GHz , 1.04 residual SWR.  $ 250.00 

8098 Carriage with 8068 Coaxial Slotted Section(.3 to 12GHz) a X8108 

Slotted Section(8.2 to 12.4GHz) a H8108 Slotted Section (7.05 to lOGHz) 

a X281A X to N adapter a H281A H to N adapter a HX292B H to X adapter a 

444A Probe(2.6 to 18GHz) a PRD250 Probe (2.4 to 12.4GHz)  $ 650.00 

340A Noise Figure Meter Automatically Measures and Displays IF and RF 

Amplifier Noise At 30 or 60MHz. Bandwith of 1MHz.  $ 200.00 

3408 Noise Figure Meter Automatically Measures and Displays IF and RF 

Amplifier Noise at 30 or 60MHz. Bandwidth of 1MHz.  Input requirements 

-60 to -10 dBm.  $ 350.00 

AIL 

74A Automatic Noise Figure Meter with a type 70 Diode Noise Generator 

10 to 250MHz a type 71 Power Supply a 07049 Noise Generator 3.95 to 

5.85GHz a 07010 Noise Generator .20 to 2.6 GHz a 0752 Noise Generator. 

$ 650.00 

TEKTRONIX  

661 90Picosecond Risetime Sampling Oscilloscope with a 4S1 350Picosecond 

Dual Trace Sampling Plug-In DC to 1GHz.,4S2 90Picosecond Dual Trace Plug-

In DC to 3.5GHz., 453 350Picosecond Dual Trace Plug-In DC to 1GHz.(all 

above Plug-In,s are 2mv/cm to 200mv/cm. and with a 511 Plug-In Sampling 

System Timing . ins/cm to 100us/cm, (usefull beyond 5GHz.)  $1000.00 

SPECTRUM ANALYZER PLUG-IN,s  

1L5 50Hz to 1MHz , Center Frequency 50Hz to 990KHz, Dispersion -10Hz/cm 

to 100KHz/cm , Deflection Factor lOuv/cm to 2v/cm.  $1000.00 

1L10 1MHz to 36MHz , Bandwidth resolution of 10Hz to 1KHz,Calibrated 

Dispersion from 10Hz to 2KHz , Sensitivity of -100dBm.  $ 900.00 

1L30 925MHz to 10.5GHz , Bandwidth resolution of 1KHz to 100KHz, Dispersion 

of 1KHz to 10MHz/cm , Sensitivity of -75dBm to -105dBm.  $1100.00 

1140 1.5GHz to 40GHz. about same specifications as above.  $1500.00 

3L10 1MHz to 36MHz same as 1110 But For 560,561 Mainframe Oscilloscopes. 

$1000.00 

HEWLETT PACKARD  

852A with a 8551B Spectrum Analyzer a Highly Versatile Instrument that 

Covers 10.1MHz to 40GHz. Sensitivity of up to -100dBm. Ten Calibrated 

Spectrum widths from 100KHz to 2GHz. Large 7 and 10cm Display. 

The 852A is a Storage Display. 

With The 851A Display (NOT STORAGE) 

With The 851B Display (NOT STORAGE BUT NEWER) 

$2000.00 

$1500.00 

$1800.00 

WE ARE LOOKING FOR HEWLETT PACKARD MODELS 85538  Ict.FOR THE 141S or T 
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TYPE  

UG-273 
UG-146/u 
UG-83a/u 
UG-318/u 
874 
UG-394b/u 
UG-255/u 
UG-21e/u 
UG-58a/u or UG-58b/u 
SO-239 
UG-1094a/u or UG-625b/u 
UG-290a/u or UG-185/u 
PL-259 
UG-175 or UG-176 
UG-88/u or UG-260/u 
SO-239BM 
UG-57b/u 
UG-27d/u 
UG-274a/u 
UG-636a/u 
UG-564/u 
UG-635/u 
UG-565a/u 
UG-201a/u 
UG-306/u 
M-358 
UG-491b/u 
UG-914/u 
PE9090 
PE9089 
PE9088 
PE9087 
PE9086 
PE9085 
PE9084,9083,9082 
PE9081 
PE9080 
PE9079 
PE9078 
PE9077 
PE9076 
PE9075 
PE9074 
PE9073 
PE9072 
PE9071 
PE9070 
Tektronix 011-0049-01 
FXR  AH-A92 
FXR  AH-A93 
FXR  AH-A94 

R F CONNECTORS COAX  

DESCRIPTION PRICE EACH  

Female BNC to PL-259 
SO-239 to N Male 
N Female to PL-259 
PL-259 to N Male 
N Female to General Radio 
BNC Male to N Female 
BNC Male to SO-239 
N Cable Connector Male 
N Female Pannel 
UHF Female Pannel 
BNC Female Bulkhead 
BNC Female 
UHF Cable Connector 
Adapter for RG58 or RG59 Cable For PL-259 
BNC Male 50 or 75 ohm 
SO-239 to PL-259 Quick Disconnect 
N Male to Male 
N 90° Male to Female 
BNC T Male Female Male 
BNC Female to "C" Male 
"C" Female to N Male 
BNC Male to "C" Female 
N Female to "C" Male 
BNC Female to N Male 
BNC 900 Male to Female 
UHF T Female Male Female 
BNC Male to Male 
BNC Female to Female 
TNC Female to N Male 
INC Male to N Female 
INC Female to INC Female 
INC 90 0 Male to Female 
TNC Male to Male 
INC Female to Female 
INC Panel and Bulkhead 
BNC Male to F Female 
BNC Male to INC Female 
N Female to SMA Female Panel 
BNC Female to SMA Female Panel 
"C" Female to SMC Female Bulkhead 
SMA Male for .141 semi-ridg 
SMA Male for .085 semi-ridg 
SMA Flange Female 
SMA Flange Male 
SMA Female Short 
SMA Male 50 ohm load 
SMA Female to Female 
50 ohm 2 watt term. BNC Female to Male 
0.5dB SMA  Male Female Att. 
1.0dB SMA  Male Female Att. 
1.5dB SMA  Male Female Att. 

$  3.00 
10.00 
10.00 
10.00 
15.00 
10.00 
5.00 
4.00 
4.50 
1.00 
1.35 
2.50 
1.00 
.50 
1.50 
3.00 
4.50 
6.50 
5.00 
10.00 
10.00 
10.00 
10.00 
5.00 
3.00 
3.25 
5.00 
3.00 
10.00 
10.00 
12.00 
20.00 
12.00 
20.00 
3.00 
5.00 
10.00 
30.00 
30.00 
30.00 
3.00 
3.00 
5.00 
5.00 
7.50 
10.00 
10.00 
15.00 
15.00 
15.00 
15.00 

COAX CABLE SPECIAL SALE  
Microdot RG-174  
miniature 50 ohm coax cable for small jobs.This cable was made to meet 
military spec.(PRICE PER FOOT) 

1 to 25 foot .15 t / 26 to 50 foot .12 t / 51 to 100 foot .11 t / 101 up .10 t 

Microdot RG-402U  
.141 miniature 50 ohm hard line / semi-ridg coax for use with SMA/SMC ect. 
miniature coax connectors. This cable is very low loss and is used for 
High Frequency projects. (PRICE PER FOOT) 

1 to 10 foot $5.00 / 11 to 25 foot $4.00 / 26 to 50 foot $3.00 / 

Microdot RG-402U with two Male SMA Connectors Assembled.  
Aprox. 10 to 15" .  $ 5.00 

Microdot RG-402U with two Male N Connectors Assembled.  
Aprox. 10 to 20".  $15.00 
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KC/KHZ  MC/MHZ MC/MHZ 

CRYSTALS 
f4.99  
MC/MHZ  MC/MHZ MC/MHZ  

15.75  2.148875  2.65075  3.067  4.0457  6.380416 
24  2.151  2.6545  3.074  4.096  6.380833 
26.25  2.153125  2.65825  3.1  4.1153  6.381041 
32  2.15375  2.66  3.1125  4.1299  6.381666 
49.71  2.15525  2.662  3.126  4.26  6.382291 
70  2.157375  2.66575  3.137  4.335  6.382916 
81.9  2.1595  2.6695  3.13975  4.6895  6.383541 
96  2.16375  2.677  3.1435  4.6965  6.384166 
100 (note)  2.165875  2.68075  3.144  4.7175  6.384791 
114.1666  2.170125  2.681  3.145  4.7245  6.385416 
153.6  2.17225  2.6845  3.1545  4.7315  6.42963 
250  2.1765  2.68825  3.158  4.765  6.43104 
285.714  2.17925  2.69575  3.1585  4.89  6.45926 
327.82  2.18475  2.702  3.1615  4.9037  6.47 
576  2.18575  2.704  3.1625  4.93333  6.47111 
600  2.194125  2.71075  3.166  5.  6.48889 
980  2.198  2.715  3.16975  5.13125  6.537 
998.4  2.207063  2.716  3.177  5.139583  6.567 
MC/MHZ 2.208313  2.723  3.181  5.147917  6.57778 

2.209563  2.73  3.1825  5.164583  6.582 
1  2.21812  2.7315  3.18475  5.1755  6.612 
1.024  2.210813  2.73225  3.1885  5.1768  6.627 
1.05145  2.212063  2.732625  3.2035  5.25926  6.6645 
1.065158  2.214562  2.733  3.20725  5.3037 
1.077368  2.214563  2.737  3.2165  5.33333  6.673 
1.092105  2.215625  2.73975  3.2175  5.34815  6.693 
1.125263  2.217938  2.742125  3.2315  5.3484  6.705 
1.136316  2.21975  2.7425  3.23275  5.426636  6.723 
1.165789  2.222125  2.744  3.2365  5.436636  6.7305 
1.197368  2.22325  2.7445  3.23775  5.456  6.738 
1.3  2.22675  2.74475  3.2385  5.4675  6.75 
1.3065  2.23725  2.746875  3.238875  5.499  6.75125 
1.6896  2.2395  2.751  3.23925  5.5065  6.753 
1.6525  2.24075  2.754  3.24025  5.1111  6.7562 
1.7  2.241  2.75525  3.2405  5.5215  6.7605 
1.76375  2.246  2.762375  3.241  5.544  6.7712 
1.77125  2.2475  2.7735  3.2425  5.5515  6.77625 
1.773125  2.264  2.776625  3.244  5.559  6.7833 
1.78675  2.2925  2.78  3.248875  5.5665  6.81482 
1.81875  2.2975  2.814  3.24925  5.574  6.87407 
1.845125  2.3  2.817  3.24975  5.5815  6.9037 
1.845625  2.32  2.8225  3.2515  5.58519  6.844444 
1.84575  2.326  2.835  3.253625  5.589  6.88 
1.846  2.32625  2.85  3.255  5.604  6.91 
1.84825  2.3525  2.854  3.256125  5.6115  6.92 
1.84975  2.35256  2.854285  3.258625  5.619  6.933333 
1.8575  2.368  2.865  3.261  5.6265  6.94 
1.908125  2.374  2.868  3.261125  5.62963  6.96296 
1.925  2.375  2.8725  3.263625  5.6415  7.01 
1.925125  2.38725  2.876875  3.266125  5.6715  7.125 
1.927  2.394  2.887  3.268625  5.68 
1.932  2.395  2.889  3.271125  5.7037  7.225 
1.982  2.396875  2.894  3.273625  5.7105  7.25 
1.985  2.42  2.92545  2.33  5.733333  7.255555 
1.9942  2.4375  2.931  3.4045  5.74815  7.275 
1.995975  2.44275  2.94375  3.4115  5.80741  7.3435 
1.96475  2.4495  2.945  3.4325  5.83704  7.35 
1.999659  2.45  2.94675  3.4535  5.85185  7.36296 
2.  2.482  2.952  3.4675  5.8968  7.3728 
2.0285  2.486  2.966  3.4815  5.92593  7.39 
2.05975  2.5  2.97125  3.541  5.9525  7.42222 
2.078  2.51375  2.973  3.579545  7.443 
2.082  2.581  2.98  3.64  6.  7.4585 
2.125  2.604  2.981  3.656  7.4615 
2.126175  2.618  2.98325  3.745  6.21  7.4685 
2.12795  2.6245  2.987  3.8  6.22222  7.4715 
2.1315  2.62825  3.  3.803  6.25185  7.473 
2.133275  2.633125  3.001  3.805  6.254167  7.4785 
2.13505  2.63575  3.0235  3.860  6.28146  7.4815 
2.1425  2.639  3.049  3.908  6.31111  7.4985 
2.144625  2.64325  3.053  3.9168  6.321458  7.62963 
2.14675  2.647  3.062  4.  6.37037  7.65926 

NOTE 100KC is $9.99 each 
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CRYSTALS 

MC/MHZ MC/MHZ MC/MHZ MC/MHZ  

.67407  10.8864  23.575  35.14  40.62963 

.68889  10.962  26.375  35.18  40.66666 

.71852  11.005  26.62  35.19  40.703704 

.7985  11.055  26.64  35.2  40.740741 

.8015  11.13  26.66667  35.3  40.77777 

.81  11.1805  26.67  35.36  40.814815 

.9  11.228  26.74  35.55555  40.85185 

.925  11.2995  26.8965  35.90125  40.88888 

.926667  11.34  26.958  35.97625  40.96296 

.95  11.3565  26.965  36.  42.59259 

.975  11.50875  27.005  36.04  45. 

.  11.53375  27.045  36.08  46.2 

.002  11.55347  27.095  36.16  48.98333 

.003333  11.705  27.126  36.2 

.0355  11.755  27.185  36.2675 

.0835  11.805  27.205  36.3525 

.04864  11.855  27.225  36.3875  MC/MHZ  

.1  11.905  27.5  36.4275 

.123  11.955  27.7  36.66667  48.92777 

.125  11.96125  27.77778  37.  49.21389 

.12625  12.925  27.845  37.2175  49.692 

.14  12.93  27.9  49.95 

.15  13.102  28.  37.46  53.45 

.15571  13.2155  28.615  37.77777  53.3 

.15714  13.2455  28.7  37.845  56.9 

.175  13.2745  28.728  38.  58.794 

.2  13.2845  28.775  38.33333 

.284615  13.2945  28.8  38.77777  60.45 

.364  13.3045  28.805  38.88888  61.25 

.42308  13.3145  28.835  38.88889  61.95 

.5266  13.3245  28.855  39.  66.66667 

.625  13.3345  28.88889  39.16  67.52 

.82  13.3445  28.905  39.51851  67.82 

.8285  13.3545  28.93888  39.55555  67.94 

.837  13.824  29.896  39.592593  68.1 

.8455  14.315  29.9  39.629630  68.12 

.854  15.02  30.  39.666667  68.18 

.8625  15.016  30.25  39.703704  68.375 

.871  15.036  30.662  39.74071  68.48 

.8795  16.965  31.  39.777778  68.60 

.888  17.00925  31.11111  39.81481  71.015625 

.905  17.01018  31.66667  39.851852  72.855 

.9135  17.015  31.9  39.88888  73.50 

.9305  17.065  32.  39.92592  75.185 

.939  17.115  32.005156  39.962963  76.66667 

.956  17.165  32.175  40.  82.75 

.0265  17.215  32.22222  40.037037  83. 

.327778  17.28  32.6  40.074074  84. 

.36  32.936  40.111111  90.833 

.37491  17.9065  33.  40.14814  93.1346 

.425938  17.9165  33.3  40.222222  93.535 

.5075  17.9265  33.33333  40.25925  93.9353 

.545  17.9365  33.44945  40.29629  94.3 

.555  17.9465  33.9  40.33333  102.2 

.565  17.9665  34.  40.37037  106.85 

.585  17.975  34.245  40.407407  115.83 

.643125  17.9935  34.44444  40.444444  121.5 

.65  18.29  34.565  40.48148  126.4 

.657292  18.76563  34.585  40.51851  128. 

.7  19.006  34.605  40.555556  146.64 

.75  19.1  34.625  40.59259  147.09 

.8  19.1003  34.655 

.85  19.100308  34.685 

.9  19.103394  34.695 

.934375  19.3483  34.705 

.95  19.3484  34.725 
10  19.43125  35.  electro wcs 
10.01  19.45208  35.02  TOLL FREE # 
10.02  19.5385  35.03  (800) 528-0180 
10.021  19.6608  35.04  (for orders only) 
10.20833  20.1  35.07  (602) 242-8916 
10.04  22  35.08 
10.355  22.22  35.11 
10.80375  23.25  35.12 

2111 W. Camelback 
Phoenix, Arizona 85015 
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1 11LE  
P.O. Box 401244-E  Garland, TX. 75040  (214) 278-3553 

Limited Oty. 
Limit 5 of 

each type 
per customer 

RF PO WER TRANSISTORS 

2N5591 25 W @ 13.6 VDC 
to 240 mhz. minimum 

gain 44 db. 

6.95 

2N6081  MRF221 
15W @ 13.6 VDC to 240 mhz. 

Minimum gain 6.3 db. 

4.95 

Units are marked with special mfo's part number, however, 
all are new and guaranteed 

TO-3 P.C. BOARD HEATSINK 
Perfect for power transistors, or 309 
and 340K series voltage regulators 

3/1.10 

1. 
Thermoloy H6014 

Black Anodized 

LM395 High gain power transistor with built in current 
limiting, power limiting and thermal overload making it 
virtually impossible to destroy with overload.VCE0 - 
36V  IC = 2A  HFe  3000. Will drive directly off TTL 
and CMOS.  1.65 

TRANSFORMER 
A good transformer for TTL linear. 

and smaller compuier syterns 
Primary 117VAC  Sec •1 15Vm1A 
Sec •2 isWietA Sec 03 8VM2A 
Sae 2•3x2 25 Wt I 5 ins 

Construction OpenFrinveMt Sang wire 
leads 

Order BET-0005 

$2.95 

200V 4A SCR 
Sensitive 
Gate 

7/$1.00  I/ 

Special Purchase // 
Order BES-0025  il 

THE PERFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200ma 
Great for all you CMOS, or low power TTL 
projects. PC board mount. 

99t ea.  332.50 
Size: 1.5" W x 1.25" D x 1 25" H 

ULTRASONIC RELAY 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 

AUTO/VAN CLOCK KIT 

. 12 Hr Format 

• 6 Digit '6" 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 

RAI°:11  - ZULU II CLOCK KIT 
X-TRA VALUE: All Ihi eunitiveent, and 5: 0 quality pitted C,10 PC Boards 
are provided 

X TFIA CARE IN DESIGN: Easy Assembly. Large open layout 
X-CELLENCE IN IDEAS: 5 years of designed products for Inc amateur radio 
market 

X-CELLENCE IN INSTRUCTIONS: Clear step-by-step instructions with 
quality illustrations and schematic 

X-TRA FEATURES:There has never been a clock kit with so many features - at 
any price. 

• Unit operates on eithr I 12 VAC of 12 VDC. 
• On hoard 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 a handclap followed by the 
date for 4 seconds. Or they can be burned on constantly. 

• When used mobile readouts blank whe ignition is off 
• Special NOISE SUPPRESSION and battery reversal circuit, 
• Bright 1 2" LED's '"tow Scums minute and seconds 

WITH CALENDAR 
AND NOX' CIRCUIT 

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 

AY3-8910 PROGRAMMABLE SOUND GENERATOR 
The AY3-8910 i,, ii 40 pin LSI chip with three oscillators, three 

amplitude controls  program mable 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 

Puss (8080. Z80. 6800 etc I can he software controlled to 

produce al most 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 O W 
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 voltage is adjustable from 3 to 30 volts. Ovetvoltage 
instantly fires a 25A SCR and shorts the output to protect 
equipment. Should he 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. 

*  CALL OR W RI TE TO D AY FO R 

• NO C.O.D. 
• SEND CHECK, M.O.. OR 
CREDIT CARD 

* PHONE ORDERS ACCEPTED 
ON VISA/MASTER CHARGE O NLY 
(214) 278-3553 

0 

Sound Effects Kit $18.50 
The SE-01 Sound Effects 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 TO 78477 Sound Chip Only 
Inc 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 chip or 
"kit of parts but you we on your own to do the most difficult 

part make neat sounds. Within a short time after you build theSE-01 

you can easily create Gunshots, Explosions, Space Sounds, Ste w 

Trains and much more We think the Bullet SE-01 is the best deal on 
the market but don't ask us. - ask the 15,000 happy SE-01 owners. 

Complete Kit With Quality Plated PC Board  $18.50 
(Less battery 8 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 ' • 3" PC 
BOARD (INCLUDED) RUNS ON 12VDC GREAT FOR ANY PROJECT THAT 
NEEDS AN iNEKPENSIVE AMP LESS THAN 3% 1110 (a. 5 WATTS 
COMPATIBLE WITH SE-01 SOUND KiT $5.95 

PARTS 
I M3046  (CA30413) Xestor Array  75 
FICA 40430  400V EA TRIAC TO-66  75 

LM587  Tone Decoder   99 

C04046  PLL CMOS.  99 

LIA3302  Quad Comparator  89 

2SC 1849  High Freq NPN TO-92   8/1.00 

MPS A 20  MPH General Purpose ..  8/100 

71_490  Bar/Graph Driver ar,specs  2 50 

7812  12V IA Regulator .  99 
7805  SV IA Regulator .  .  99 

788905  5V ' A Reg 10-5 (Hse #1  60 

LM3911  Temp Transducer w/specs  1.10 
555  Timer IC   49 

2N6028  P U T w/specs   so 
11-1  Opto Isolator w/specs  80 

L M380  2W Audio IC vesper's  .50 

LIA377  Dual LM380 w/specs  1.09 

TIP-30  PNP Power TO-220   3/1.00 

SCR  Sensitive Gate 200V 4A .  7/1.00 

SCR  Sensitive Gate 600V 

4A RCA .    3/1.00 

LM317  Variable Reg. 3-35V IA 

. 1.99 
Trigger diode for trees in 

DIAC  AC phase control 

operative  29 

FREE CAT 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) 

IV O°  -  MUSIC FOR YOUR EARS 
Bullet's Electronic Music Machine- Kit has a 

single 28 Pin Microprocessor Chip with ROM 

that has been program med to play the first 6 to 

10 notes of the 25 popular tunes listed below 

Each tune can easily be addressed individually 

or played Sequencially at the push of a button 

The 3 chi me 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 12VOC. Optional 117VAC transformer is 

available. Construction is very simple. works 

with any 8 or 16 ohm speaker, or horn speaker. 

(Not  Included I Tunes  can  be  remotely 

program med using a single rotary switch. (not 

included), if desired 

Complete Kit  $16.95  Transformer  $1.35 
For ON, ant-,  

on 1,7VAC 

Tunes: Toreador • William Tell • Hallelujah 

Chorus • Star Spangled Banner • Yankee 

Doodle ' America. America • Deutschland Leid 

• Wedding March ' Beethoven's 5th and 9th ' 

Hell's Bells • L a 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 Chi me 

• Si mple Chime • Descending Octave Chime. 
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The Greatest Breakthrough 
in Electronic Music? 

Introducing.... The New 

SUPER MUSIC MAKER KIT 

Commercial Displays 

Car Horns 

Doorbells 

Music Boxes 

$23.50 
Less Speaker 

Super Music Machine Kit $23.50 
PC board only for Super Music Machine $5.00 

Toys  Basic Kit less IC's $11.50 
DIP Switches for PC Board (2) $2.00 
Blank 2708 EPROMS (Not programmed) $9.60 

AT LAST: An affordable kit that can be programmed to play any song or group of songs you 
desire. Instead of a nightmare of numerous IC's and special expensive bi-polar ROM's, the Super 
Music Maker uses a special mask programmed computer chip, one CMOS gate and the most 
popular erasable EPROM, the 2708/2716 series The basic kit includes drilled, plated and 
screened PC Board All components are provided except the EPROM and 12V transformer. The 
basic kit will play short renditions of 25 tunes througn its' 7 watt amplifier section. With the 
addition of an optional ROM any tune that is programmed can be played! If you have the 
equipment to program 2708 EPROMS we supply full information on programming your own 
music. If you wish to buy ROMS with tunes pre-programmed. we have arranged with another 
company to provide this service. MASTER MUSIC in Mt. Vernon, Missouri is stocking a large 
inventory of preprogrammed ROMS. If a Super Music Machine Kit is ordered, a listing of available 
ROMS and ordering information will be included with the shipment. 

FEATURES: 
* The basic kit contains 25 "short" tunes, in the main IC 

* Will address external ROM for up to 1,000 more notes per ROM. (ROM IS NOT INCLUDED!) 

* Operates on 12 volts AC or 12 volts DC. @ 500 ma. 

* 7 watts of audio power will drive 8 or 16 ohm speakers or horn speakers. (Not Included!) 

* "Next Tune provision steps seguencially through all tunes. 

* Tune address can be wire jumper selected or board is designed to take DIP switches. (available seperately). 

* Pitch, Volume and Tempo are all adjustable 

* Special "chime" sequences can be activated regardless of tune address to provide for multiple doorbell applications. 

* All tunes consist of electronic musical notes played one at a time There are no chords or harmony sound to the music. 

* Step-by-step assembly instructions provided 90 day parts warranty complete repair service. 

•Using unit on 12 volts DC and with option ROM requires 9V bias battery. (not included). 

BILLET ELECTRONICS ''12  

P.O. BOX 401 244—E 
GARLAND, TX. 7 6040 

T Y( 

THIS  KIT  IS  IN  ST O C K.  YO U  WILL  LO V E  O U R  FA S T  SER VI C E! *sp. 

SE E  OPP O SIT E  PA G E  FO R  OR D ERI N G  INF O R MA TI O N  &  POLICIES. 
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0 42 0 ”. 

1 ••••• 

••••. •••••  #1 - Includes 3 - 741 op amps 1NE555  $ 2/1 .00 
••••. Timer. and 1 - LM311  
•••••   

NEW RADAR DETECTOR BOARDS 

#2  Includes 1 - NE567 PLL, 1NE555  $ .75 Each or 3/2.00 
Timer. 1 - 5634 Low Noise op amp for 
high quality audio. 2 - 741 op amps, 
and 1 - 78M08 voltage Regulator: 8V. 
500MA 

Each of these boards contain many other parts too 
numerous to list. 

i • • • • • 
• • • . • • • • . •   

:11 • • .• • • • • . Video•Volle ,.... ... ... .... .... .... .... .... 
0 00e.. 

41/0 11e.. 
041041... 

CUSTOM IC  #17564-4  •:.. 
Has a C-MOS oscillator, Decade Counter Decoder/ 
Driver. At the push of a button will flash a LED 24 times.  
At the end of which it will display the number of times it 
has gone through the cycle, up to 99. Variable speed 
pulses - Perfect for timing.  FULL DATA - $1.00 

* * * * * * CABLE TIES * * * * * * 
MAKE YOUR PROJECTS "NEAT & TIDY." 4" CABLE TIES AT 
A FANTASTIC PRICE. GET THIS BARGAIN AND "TIE" IT 

DOWN  $2.00 for 100 or better yet $15.00 for 1000 

•••••• 
•••••• 
•••••. 
••••.. 

•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••. 
•••••• 
•••••• 
•••••• 
•••••• 
••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
••••••. 
•••••• 1110•••. ••••• 
••••• 

•••••• 
: ••••. 
041••• 

••••• 
0•••• 

••••• 
Wee..  
00••• 
••••• 
••••• 
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• 
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VERY LIMITED STOCK! 

SEND FOR CATALOG 
WITH SUPER SAVINGS!! 

Introductory Offer 

SI ^  TM 

A 7 44 4 / 
tfk•ii,  

A Full Color* TV Game For The Family 
Six exciting TV Games - Hockey. Tennis and Handball with oneor two 
player capability for each game Ball velocity doubles after the fourth 
player hit for an increasingly competitive game 

Adjustable paddle size for each player allows for handicapped play if 
desired Paddles can give automatic ball spin with seven possible 
angles of ball deflection 

Automatic digital scoring appears after each point is scored Game 
ceases automatically after one player scores 15 points. Serving is from 
the paddle of player who scored the last point, thus server can "place" 
his shot. 

Video-Volley is designed to be installed, with a minimum of effort, to 
any standard television receiver, either color or black and white 
Batteries are not required 

Small hand-held player modules with 15 foot cord length provides 
more comfort and versatility for players 

The compact command module sits atop the television receiver and 
has front panel control allowing effortless change from normal 
television reception to game play. Easy disconnection of the player 
hand-held modulcs facilitates easy set-up and take-dnwn for storage 

OPCOA CLOCK  #R1200 AC 
12 Hour Format. 12 Volt Operation .3 Inch Display. Has Radio 
(Alarm) Output. Complete with On-Board Switches and 4 Pin 
connection for easy hook up. With Data. 

Add 60Hz Time Base for DC Operation. 

SUPER SPECIAL 2/8.00 or $4.28 each 
Plug in transformer and all parts to make clock operational $2.20. 

M3-6501 
256 By 4 CMOS Ram. By Harris. Super Low Current Drain! 
Data retention Voltage 2 Volts. Great for battery power or 
back-up. 

$1.99 each 

5 VOLT REED RELAY 
An ablsolutely fantastic item. Compare this price with any 
advertiser. While They Last! Normally Open. SPST. Turns on 
at 10 MA. Drops out at 5 MA. 

SUPER SPECIAL! 2/1.20 or 10/4.00 
LAB-BENCH VARIABLE $12.00 KIT 
POWER 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 

RCA SENSITIVE 
GATE TRIAC 

TO-5 CASE. HOUSE #40531 
ALSO SAME AS T2300 D. 
2.5 AMPS 400 PIV 

5/$1.19 
Perfect for Dimmers, 
Color Organs, etc. 

PC LEADS 

ASSEMBLED. NOT A KI P 

'.'4NUFACTURER S CLOSEOUT' 

Digital 

$8.5 

MA1013 
BRAND NEW! 

• Bright 0 digit 07" LED Display 
0 • Complete•Add only Trans ormer and Switches 

• 24 HO W Alarm Signal Output 
• 12 Hour Real Time Format 
• SO or 60 Hz Operation 

2 OC  • Power Failure Indication 
615 

• LED Brightness Control 

•  4C %FUR Si Sleep and Snooze Timers 1  9S, 
• Alarm "on" and PM Indicators 
• Direct Drive - No RFI 
• Direct Replacement tor MA1012 
• Comes with Full Data 

PERFECT FOR USE 

WITH A TIMEBASE 

Research: Parts 
(OF TEXAS) 

P.O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 

SPECIAL 1 MONTH ONLY! 

$3.95 
60 Hz CRYSTAL TIME BASE 

(Complete NM 
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 $5.95. 

D.C. HORN 
VERY LOUDI 

6-12 VDC 
Like Used In 
Smoke Alarms 

FANTASTIC SAVINGS 
Compare this true value 

.60 ea.  4 For $2.00 

(Darlington) PMD-11K-60  Crystal 
60 Volts. HFE 800-20K  Super Savings 
12 Amps. PNP TO-3 

4.433618 MHZ 150 Watts. By Lambda.  eRpt40 
$1.50  NEW  2/$1.10 

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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TERMS: Add 50c postage, we pay balance Orders under $15 add 
75C handling No C.O.D. We accept Visa. MasterCharge and •••• 
American Express cards Tex Res. add 5% Tax Foreign orders '1.• 
(except Canada) add 20% P&H. 90 Day Money Back Guarantee on:•••• 
all items.  ' •• 
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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 -  

• 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 tor transceive. 

XV4 UHF KIT - ONLY $99.95 
28-30 MHz in, 435-437 MHz out; 1W p.e.p on ssb, up t, 
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 
)01-5  28-29 (27-27.4 CB)145-146(144-144 41 
XV2-7  144-146  50-52 

XV2 Wired and tested   $109.95 

XV28 2M ADAPTER KIT - $24.95 
Converts any 2M exciter to provide the 10M signal 
required to drive above 220 or 435 MHz units. 

•  +.4 

c-•  tAi 

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 
CA432-2  432-434  28-30 
CA432-5  435-437  28-30 
CA432-4  432-436  144-148 

Easily modified for other rf and if ranges. 

STYLE  VHF  UHF 

Kit less case 
Kit with case 
Wired/Tested in case 

$34.95 
$39.95 
$54.95 

$49.95 
$54.95 
$64.95 

Professional Quality VHF/UHF 

FM/C W EXCITERS 
• Fully shielded designs 
• Double tuned circuits for spurious suppression 
• Easy to align with built-in test aids 

See our Co mplete 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 

• Write or phone 71 6-392-9430 

(Electronic answering service evenings & weekends) 

• Use Credit Card. UPS COD, Check, Money Order 

• Add $2.00 shipping & handling per order 

Call or Write to get 
FREE CATALOG 
With Complete Details 
ISeed 4 IRC's for overseas olaohng, 

HAMTRONICS IS A REGISTERED TRADEMARK 

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 

• 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 

Kit less case 
Kit with case 
Wired/Tested in Case 

VHF  UHF 

$12.95 
$18.95 
$27.95 

$18.95 
$26.95 
$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 

150-50  6-chan. 6M. 2W Kit  $44 95 
150-150 6-chan. 2M. 2W Kit  $44.95 
750-220 6-chan, 220 MHz, 2W Kit  $44.95 
T450  1-chan, 450 MHz, 3/4 W Kit  $44.95 

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. Equivaient to most 
transceivers. -60dBat ± 17 kHz. -80dBat ± 25 kHz  $74.95 

R75C• VHF Kit for repeater service or high rf density area. 
-60dB at ±14kHz, -80d8 ±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.) 

Al 4 5 Channel Adapter for Receivers   $9.95 

NEW R1 10 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.) 

ham ronics, inc. 
65J MOUL RD • HILTON, NY 14468 
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SEMICONDUCTORS SU MO 
2822 North 32nd Street,#1 • Phoenix, Arizona 85008 • Phone 602-956-9423 

MEMORY  

2708 

271 6/2516 
2114/9114 
4027 
2117/4116 
2732-6 

Descriytion 
1K x 8 Eprom 
2K x 8 5v single supply 
1K x 4 Static 
4K x 1 Dynamic Ram 

16K x 1 Dynamic Ram 

32K Eprom 

Price 

$ 5.00 

9.99 
5.00 
2.99 

5.00 

39.95 

MC6800P  Microprocessor  9.99 
MC68B21P  PIA  6.99 
mc6845p  CRT Controller  25.00 
MC6850P  ACIA  4.99 

MC6852P  SSDA  5.00 
8008-1  Microprocessor  5.00 
8080A  Microprocessor  5.00 
280A  Microprocessor  10.99 
Z80  Microprocessor  8.99 
280A  PIO  9.99 
z8o  slo/o  22.50 
z8o  sio/1  22.50 
8212  8 Bit input/output part  3.99 
8251  Communication Interface  6.99 

TR1602/AY5-1013  UART  6.99 
TMS1000NL  Four Bit Microprocessor  4.99 

PT1482B  PSAT  5.99 
8257  DMA Controller  8.99 
3341  64 x 4 FIFO  3.00 
MM5316/F3817  Clock with alarm  5.99 
8741  60.00 
8748  8 Bit Microcomputer with 

programmable/ erasable EPROM  60.00 

mci4o8L/6  6 Bit D/A  3.25 
COM2502  9.99 
com26o1  9.99 

CRYSTAL FILTERS 
TYCO 001-19880  Same as 2194F 
10.7 MHz narrow band 
3 dB bandwidth 15 KHz min. 
20 dB bandwidth 60 KHz min. 
40 dB bandwidth 150 KHz min. 

Ultimate 50 dB insertion loss  1 dB max. 
Ripple 1 dB max.  Ct. 0+/-5 pf  3600 Ohms 

$3.99 each   

MRF454, same as MRF458  12.5 VDC, 3-30 MHz 
30 Watts output, 12 dB gain  $17.95 each 

NO ORDERS UNDER $10 

MRF472 
12.5 VDC, 27 MHz 
4 Watts output, 10 dB gain 
$1.69 each 

CARBIDE CIRCUIT BOARD DRILL BITS 

for PCB Boards 
5 mix for $5.00 

MURATA CERAMIC FILTERS 
SFD 4550  455 KHz 

SFB 4550  455 KHz 
CFM 455E  455 KHz 
SFE 10.7 MA  10.7 MHz 

$2.00 
1.60 

5.50 

2.99 

ATLAS CRYSTAL FILTERS FOR ATLAS 
HAM GEAR 

5.52 - 2.7/8 
5.595 - 2.7/8/u 
5.645 - 2.7/8 
5.595 - .500/4/CW 
5.595 - 2.7 USB 
5.595 - 2.7/8/L 
5.595 - 2.7 LSB 
9.0 - USB/CW   

YOUR CHOICE 
$12.99 each. 

J310 N-CHANNEL  J-FET  450 MHz 
Good for VHF/UHF Amplifier, 
Oscillator and Mixers  3/$1.00 

AMPHENOL COAX RELAY 
26 VDC Coil  SPDT  #360-11892-13 
100 Watts  Good up to 18 GHz 
$19.99 each   

78M05  Same as 7805 but only i Amp @ 
VDC  49  each or 10/$3.00   

NEW TRANSFORMERS 
F-18X  6.3 VCT @ 6 Amps 
F-46X  24 V @ 1 Amp 
F-41X  25.2 VCT @ 2 Amps 
P-8380  io VCT @ 3 Amps 
P-8604  20 VCT @ 1 Amp 

P-8130  12.6 vcr @ 2 Amps 
K-32B  28 VCT @ 100 MA 
E30554  Dual 17V @ 'Amp ea. 

$6.99 

5.99 
6.99 

7.99 
4.99 
4.99 
4.99 
6.99 

EIMAC FINGER STOCK  #Y-302 
36 in. long x  in.  $4.99 each 

ea. 
ea. 
ea. 
ea. 
ea. 
ea. 
ea. 
ea. 
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MRF203  $P.O.R.  BFW92A 
MRF216  19.47  BFW92 
MRF221  8.73  MMCM913 
MRF226  10.20  MMCM2222 
MRF227  2.13  MMCM2369 
MRF238  10.00  MMCM2484 
MRF240  14.62  MMCM3960A 
MRF245  28.87  MWA110 
MRF247  28.87  MWA120 
MRF262  6.25  MWA130 
MRF314  12.20  MWA2I0 
MRF406  11.33  MWA220 
MRF412  20.65  MWA230 
MRF421  27.45  MWA3I0 
MRF422A  38.25  MWA320 
MRF422  38.25  MWA330   
MRF428  38.25 
MRF428A  38.25  TUBES 
MRF426  8.37  6KD6 
MRF426A  8.87  6LQ6/6JE6 
MRF449  10.61  6mJ6/6Lq6/6JE6c 
MRF449A  10.61  6LF6/6MH6 
MRF450  11.00  12BY7A 
MRF450A  11.77  2E26 
MRF452  15.00  4X150A 
MRF453  13.72  4CX250B 
MRF454  21.83  4CX25OR 
MRF454A  21.83  4CX300A 
MRF455  14.08  4cx350A/8321 
MRF455A  14.08  4CX350F/J/8904 
MRF472  2.50  4CX1500B/8660 
MRF474  3.00  811A 
MRF475  2.90  6360 
MRF476  2.25  6939 
mRF477  10.00  6146 
mRF485  3.00  6146A 
MRF492  20.40  6146B/8298 
MRF502  .93  6146W 
MRF604  2.00  6550A 
MRF629  3.00  8908 
MRF648  26.87  8950 
MRF901  3.99  4-400A 
MRF902  9.41  4-400C 
MRF904  3.00  572B/T160L 
MRF911  4.29  7289 
MRF5176  11.73  3-1000Z 
MRF8004  1.39  3-500Z   
BFR90  1.00 

BFR91  1.25  TO-3 TRANSISTOR SOCKETS 
BFR96  1.50  Phenolic type  6/$1.00 

$ 1.00 

.79 
14.30 

15.65 
15.00 
15.25 
24.30 
6.92 
7.38 
8.08 
7.4b 
8.08 
8.62 
8.03 
8.62 
9.23 

$ 5.00 
6.00 
6.00 
5.00 
4.00 
4.69 
29.99 
45.00 
69.00 
109.99 
100.00 
100.00 
300.00 
20.00 
4.69 

7.99 
5.00 
5.69 
7.95 
12.00 
8.00 
9.00 
9.00 
71.00 
80.00 
44.00 

9.95 
229.00 
129.99 

UHF/VHF RF POWER TRANSISTORS 
CD2367/2N6439 
60 Watts output 
Reg. Price  $45.77 
SALE PRICE  $19.99   

1900 MHz to 2500 MHz DOWNCONVERTERS 
Intended for amateur radio use 
Tunable from channel 2 thru 6 
34 dB gain  2.5 - 3 dB noise 
Warranty for 6 months 
Model HMR II with dish antenna 
Complete Receiver and Power Supply 
$225.00 (does not include coax) 
4 foot Yagi antenna only 

$39.99 
Downconverter Kit - PCB and parts 

$69.95 
Power Supply Kit - Box, PCB and parts 

$49.99 
Downconverter assembled 

$79.99 
Power Supply assembled 

$59.99 
Complete Kit with Yagi antenna 
$109.99 
REPLACEMENT PARTS 
MRF901  $ 3.99 
MBD101  1.29 
.001 Chip Caps  1.00 
Power supply PCB  4.99 
Downconverter PCB 19.99   

NEW ASCII ENCODED KEYBOARDS 
110 Keys  Numeric and Cursor Pad 
No data available  $19.99   

36 PIN MOTOROLA BUS EDGE CONNECTORS 
Gold plated contacts 
Dual 43/86 pin  .156 spacing 
Solder tail for PCB  $3.00 each   

CONTINUOUS TONE BUZZERS 
12 VDC  $2.00 each 

110 VAC MUFFIN FANS 
New $11.95  Used $5.95 

PL-259 TERMINATION  52 Ohm  5 Watts 

$1.50 each 

NO ORDERS UNDER $10 
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9 DIGITS 600 MHz $129 95 
WIRED 

The CT-90 is the most versatile, feature packed counter available for less 

than $300.00! Advanced design features include three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 

displayed count after the input signal is removed Also, a 1 OmHz IC X0 time 

base is used which enables easy zero beat calibration checks against W WV. 

Optionally, an internal nicad battery pack,e sternal time base input and Micro 

power high stability crystal oven time base are available. The CT-90, 

performance you can count on! 

SPECIFICATIONS: 

Range: 
Sensitivity: 

Resolution 

Display 
Time base 

Power 

20 Hz to 600 MHz 
Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard-10.000 mHz, 1.0 ppm 20-40 C. 
Optional Micro-power oven-0.1 ppm 20-40"C 
8-15 VAC (a 250 ma 

7 DIGITS 525 MHz $99 9:/RED  
SPECIFICATIONS: 

Range:  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
1000 Hz (500 MHz range) 

Display:  7 digits 0.4" LED 
Time base  1.0 ppm TCXO 20-40°C 
Power  12 VAC or 250 ma 

The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as three frequency ranges - each with pre amplification. 

dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field lab or ham shack. 

' U M 

PRICES  

CT-70 wired, I year warranty  $99.95 
CT-70 Kit, 90 day parts war-
ranty  84.95 
AC-1 AC adapter  3.95 
BP-1 Nicad pack + AC 
adapter/charger  12.95 

7 DIGITS 500 MHz $79 95 
WIRED 

PRICE& 
MINI- 100 wired, I year 
warranty 
MINI-100 Kit, 90 day part 
warranty 
AC- Z Ac adapter for MINI-
100 
BP-Z Nicad pack and AC 
adapter/charger 

$79.95 

59.95 

3.95 

12.95 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price. The MINI-100 doesn't have the full 

frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beef Accurate measurements 

can be made from I MHz all the way up to500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 

desired Add the nicad pack option and the MINI-100 makes an ideal addition 

to your tool box for "in-the-field' frequency checks and repairs 

SPECIFICATIONS: 

Range  I MHz to 500 MHz 
Sensitivity  Less than 25 MV 
Resolution  100 Hz ( slow gate) 

1.0 KHz (fast gate) 
Display  7 digits, 0.4" LED 
Time base:  2.0 ppm 20-40'C 
Power  5 VDC Or 200 ma 

8 DIGITS 600 MHz $159 9WIRED 
SPECIFICATIONS  

Range:  20 Hz to 600 MHz 
Sensitivity  Less than 25 my to 150 MHz 

Less than 150 my to 600 MHz 
Resolution  1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 
Display.  8 digits 0.4" LED 
Time base  2.0 ppm 20-40"C 
Power  110 VAC or 12 VDC 

The CT-50 is a versatile lab bench counter that will measure up to600 MHz 
with 8 digit precision. And, one of its best features is the Receive Frequency 

Adapter, which turns the CT-50 into • digital readout for any receiver. The 

adapter is easily programmed for any receiver and a simple connection to the 
receivees VFO is all that is required for use. Adding the receiver adapter in no 

way limits the operation of the CT-50, the adapter can be conveniently 
switched on or off The CT-50,  counter that can work double-duty' 

PRICES 

CT-50 wired, 1 year warranty 
CT-50 Kit 90 day parts 
warranty 
RA-I, receiver adapter kit 
RA- I wired and preprogram-
med ( send copy of receiver 
schematic) 

$15995 

119.95 
14.95 

29.95 

DIGITAL MULTIMETER $99 WIRED 

PRICES;  

DM 700 wired. 1 year wamulY 
DM-700 Kit, 90 day parts 
warranty 
AC-1, AC adaptor 
BP-3. Nicad pack +AC 
adapter/charger  19.95 
MP-1, Probe kit  2.95 

$99.95 

The DM-700 offers professional quality performance at a hobbyist price. 

Features include; 26 different ranges and 5 functions, all arranged in a 

convenient. easy to use format. Measurements are displayed on a large 3'/: 
digit, (3 inch LED readout with automati.f decimal placement, automatic 

79.95  polarity. overrangt indication and overload protection up to 1250 volts on all 

3.95  ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractable tilt bail makes it an 

ideal addition to any shop. 

SPECIFICATIONS: 

DC/AC volts: 100uV to 1 Ky. 5 ranges 
DC/ AC 
current  0.1uA to 2.0 Amps, 5 ranges 
Resistance  0.1 ohms to 20 Megohms, 6 ranges 
Input 
impedance  10 Megoluns, DC/AC volts 
Accuracy  10.1 % basic DC volts 
Power  4 'C' cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolution! 

539 95 W  d 529 95 Kit 

ACCESSORIES 
Telescopic whip antenna - BNC plug 
High impedance probe, light loading   
Low pass probe, for audio measurements   
Direct probe, general purpose usage 
Tilt bail, for CT 70, 90, MINI-100 
Color burst calibration unit, calibrates counter 
against color TV signal 

ramsey eeUFoncs, inc.  n  

2575 Baird Rd Penfield, NY 14526  62 

PHONE ORDERS 
CALL 716-586-395o 

  $ 7.95 
15.95 
15.95 
12.95 
3.95 

14.95 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1.000 
MHz Small sue powered by plug transformer-included. 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  $4495 Wired 

ILK111.2t. Solofoo.on guotonteed •Itorn.n• In, I 0 dots. .1 not Piocood 
ot•si.nol foto, lot refund Add 5.  Co, sh.pp.ng 
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INTRODUCING SONY'S NEW 
DIGITAL DIRECT ACCESS RECEIVER! 

A Whole New Breed Of Radio 

Innovative design. Advanced technology. Digital key-touch 
tuning. The ICF-2001. It's a whole new breed of radio. A 
receiver that supplants the conventional multi-band concept, 
receiving a wide amplitude-modulated frequency range— 
shortwave, mediumwave and most longwave broadcasts. Plus 
FM, SSB and CW. Even more important, the 2001 replaces the 
ordinary tuning knob and dial with a direct-access tuning 
keyboard and a Liquid Crystal Display (LCD) for digital 
frequency readout. Which make the unit as easy to use as a 
pocket calculator. Instant, direct-access tuning modes and six 
memory-station presets assure maximum ease of use. And the 
quartz-crystal, frequency-synthesized circuitry behind them 
assures outstanding reception. Reception of local broadcasts 
and exciting news, music, sports, entertainment and 
information from around the world. You'll get the inside, local 
news stories from foreign countries ... exclusive coverage of 
world sports events ... plus everything from informal "ham" to 
marine communications. All at your fingertips. 

Key-Touch Tuning 
To tune a station manually, you simply punch in the station 
frequency numerals on the direct-access, digital tuning 
keyboard. Press the "Execute" key and the command is 
entered, the station is received and LCD readout confirms 
tuning. If you punch in an incorrect frequency by mistake. the 
ICF-2001 tells you to "Try Again" by flashing those words 
on the display. The instant, fingertip tuning provides total 
accuracy and convenience. And the LCD digital frequency 
display confirms the exact, drift-free signal reception. 

Automatic Scanning 
In auto-scan mode, the tuner can be set for continuous 
scanning of a given frequency range, which you set by means 
of upper and lower limit keys designated "L," and "L2." You 
may want to scan an entire frequency range. For instance, the 
76 to 108 MHz FM spectrum. If you want scanning to stop at 
any strong signal—one that reads "4" or "5" on the LED signal-
strength indicator— switch on "Scan Auto Stop." For continuous 
scanning, leave the switch off, and just press the "Start/Stop" 
key to listen to a station or resume scanning. 

Manual Tuning 
Like the auto-scanning mode, manual tuning is useful for 
quick signal searching when you don't know particular station 
frequencies within a given range. You simply press the "Up" or 
"Down" key, and the tuner does the searching for you. And if 
you press the "Fast" key at the same time, the scanning rate 
increases for especially rapid station location. When you hear 
a broadcast you want to receive, just release the keys for 
instant reception, presssing the "Up" or "Down" key again if 
necessary for exact tuning. 

Memory Presets 
After you've tuned a station using punch-in, key-touch tuning 
or either scanning mode, you can enter it in the 2001's 
memory for instant, one-touch preset reception. Which means 
no retuning hard-to-find foreign broadcasts. Plus instant 
access to your favorite local stations for music and news. Six 
preset buttons allow up to six stations—in any wave range—to 
be memorized. And there's LCD digital readout of the memory 
buttons being used on each band. What's more, the upper 
and lower limit keys can be used as memory presets when 
they're not being used for scanning. allowing a total of eight 
frequencies to be memorized for instant, one-touch reception 
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Frequency Synthesis 
The 2001's direct-access tuning and outstanding reception 
quality are made possible by the unit's all-band quartz-crystal 
PLL frequency synthesis. Instead of the conventional analog 
tuning system, with its variable tuning capacitor, the 2001 
incorporates an LSI and a quartz-crystal reference oscillator. 
Which means that the local-oscillator frequencies used in 
superheterodyning are locked to the "synthesized" quartz 
reference frequencies. The result is the utmost in tuning 
stability, without a trace of tuning drift. In addition, dual-
conversion superheterodyning for AM assures exceptionally 
clean, clear reception across the entire 150-to-29,999kHz 
spectrum. 

Features 

FM/AM;SSB/CWiwide spectrum coverage 

Dual-conversion superheterodyne circuitry of AM assures 
high sensitivity and interference rejection 

Quartz-crystal, phase-locked-loop frequency synthesis for all 
bands assures the utmost tuning stability, without a trace of 
tuning drift 

Direct-access, digital tuning keyboard and LCD digital 
frequency readout for quick, key-touch station 
selection—maximum accuracy and ease of use 

Manual tuning and automatic scanning for effortless signal 
searching, easy DXing 

6-station presets. plus 2 auxiliary presets, for instant 
reception of memorized stations on any band—plus LCD 
memory indication. 

5-step LED signal-strength indicator 

Local/Normal/DX sensitivity selector for AM 

SSB/CW compensator for low-distortion reception 

Telescopic antenna. plus external antenna included 

4" speaker for full, rich sound 

Slide-bar bass and treble controls 

Sleep timer—with LCD readout—can be set in 10-minute 
increments for up to 90 minutes of play before automatic 
radio shut-o" 

Only $299 95  

Plus 55.00 S&H  (Cont'l U.S.A. Only) 

PHONE: (312) 848-6777 

SPECTRONICS INC. — 1009 GARFIELD ST. 
9 OAK PARK, ILL.-60304 



A ZDEN *  NEW!  * A ZDEN  *  NEW!  * A ZDEN *  NEW!  * A ZDEN 

THE GIANT A ZDEN.COMPANY 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND A ZDEN, INTRODUCE THE BRILLIANT NEW PCS-2800 
MICROCOMPUTER CONTROLLED 
SUPERIOR COMMERCIAL GRADE 

10 METER 
FM TRANSCEIVER 

AZDEN 

PCS-2.900 
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COMPARE THESE FEATURES 

WITH ANY UNIT AT ANY PRICE 
• FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995 
MHz, 10KHz steps with built-in + 100 KHz repeater offset. 

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

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

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

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

• FULL-BAND SCAN: All channels may be scanr— lec = ieither "busy" 
or "vacant" mode. This is especially useful for locating repeater 
frequencies in an unfamiliar area. AUTO RESUME. COMPARE! 

• INSTANT MEMORY-1 RECALL: By pressing a (=or.=  the 
microphone or front panel, memory channel 1 may be recalled for 
immediate use. 

• MIC-CONTROLLED  VOLUME  AND  SQUELCH:  Volume  and 
squelch can be adjusted from the microphone for convenience in 
mobile operation. 

• DIRECT FREQUENCY READOUT: LED display shows operating 
frequency, NOT channel number. COMPARE! 

• TEN (10) WATTS OUTPUT: Also 1 watt low power for shorter 

FALL 
SALE 

239.00 

VISA' 

distance communications. LED readout displays power selection 
when transmitting. 

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

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

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

• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. 
The squelch sensitivity is superb, requiring less than 0.1 uV to 
open. The receiver audio circuits are designed and built to exacting 
specifications,  resulting  in unsurpassed  received-signal 
intelligibility. 

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

• OTHER FEATURES:  Dynamic Microphone,  built in speaker, 

mobile mounting bracket, external remote speaker jack (head and 
radio) and much, much more. All cords, plugs, fuses, microphone 
hanger, etc. included. Weight 6 lbs. 

• ACCESSORIES: 15' REMOTE CABLE.... 35.00  FMPS-4R A/C 
POWER SUPPLY.. $39.95.  TOUCHTONE MIC. KIT  $39.95 
EXTERNAL SPEAKER  $18.00. 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
8817 S. W. 129th Terrace, Miami, Florida 33176 

Telephone 1305) 233-3631 • Telex: 80-3356 

Hours: 9-5 Mon.-Fri. 

U.S. DISTRIBUTOR 

DEALER IN QUIRIES INVITED 

5 1•800•327•3102 
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 



RAMSEY 
ELECTRONIC'S 

62 Inc. 

PARTS WAREHOUSE 
W e no w have availa ble a bunch of goodies too 

nbOd to bypass  Ite ms are li mited so order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 

FM 
MINI 
MIKE 
A super high performance FM wire-
less mike kit'  Transmits a stable 

signal up to 300 yards with excep-
tional audio quality by means of its 
built in electret mike  Kit includes 
case mike on-off switch. antenna 
battery and super instructions This 
is the finest unit available 

FM-3 Kit  $14.95 
FM-3 Wired and Tested  19.95 

Color Organ 

See  music co me 

alive'  3 different 

lights flicker with 

music  One light 
each  for,  high, 

mid-range  and 

lows  Each indi-

vidually  adjust-

able and drives up 

to 300 W  runs on 

110 VAC 

Co mplete kit, 

ML-1 

$6.95 

Video Modulator Kit 

Converts any Tv lo video monitor  Super 

Stable  tunable over Ch  4-6  Runs on 5-

I5V accepts std vrdeo stone  Best unit on 
the market. Co mplete kit VD-1  $7.95 

Led Slinky PU1 
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 sen 'five 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 
rrns output runs on 6 to 
15 volts. uses 8-45 ohm 
speaker 
Complete k,t, BN-9 

$5.95 

CP0-1 
Runs on 3-12 Vdc 1 wall out 1 KHZ good for CPO 
Alarm. Audio Oscillator  Complete kit  $2.95 

2575 Baird Rd 
Penfield, NY 14526 

716-586-3950 

Call Your Phone Order in Today 

TERMS: Satisfaction guaranteed or money 

refunded C 0 D add $2 00 Mini mum order 

Ss 00 Orders under $10 00 add $1 50 Add 5° 

for postage. insurance, handling Overseas 

add 15 % N Y residents add 7% tax 

CLOCK KITS 
Your old favorites are here again. Over 7.000 Sold to Data 

B. one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 

market  Its satin finish anodized alu minu m case looks great 

any where, while six 4" LE D digits provide a highly readable 

display  This is a co mplete kit, no extras needed, and it only 

takes 1-2 hours to asse mble  Your choice of case colors 

silver, gold, black (specify) 

Clock kit, 12/24 hour. D C-5  $24.95 

Clock with 10 mm  n ID timer. 12/24 hour. DC-10  $29.95 

Alar m clock. 12 hour only. D C-8  $29.95 

12V D C car clock. D C-7  $29.95 

For wired and tested clocks add $10 00 to kit price 

SPECIFY 12 OR 24 HOUR FORMAT 

FM Wireless Mike Kit 

Transmits up to 300' to 
any FM broadcast ra-
dio, uses any type of 
mike  Runs on 3 to 9V  Type FM-2 
has added sensitive mike preamp 
stage 

FM-1 kit  $3.95  FM-2 kit  $4.95 

I i 
.1.1. 1 

Whisper Light Kit 

An interesting kit, small mike 

picks up sounds and converts 
the m to light  The louder the 
sound. the brighter the light 
Includes mike, controls up to 
300 W. runs on 110 VAC 

Complete kit. WL-1 

$6.95 

Ton* Decoder 
A complete tone deco-
der  on  a single  PC 
board  Features  400-
5000  Hz  adiustable 
range via 20 turn pot voltage regu-
lation 567 IC  Useful for touch-
tone burst detection  FSK  etc 
Can also be used as a stable tone 
encoder  Runs on 5 to 12 volts 
Complete kit TO-1  W as 

Car Clock 
The UN-KIT, only 5 solder connections 

Here s a super looking  rugged and accurate auto ciOck which is a snap to build and 
install  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 
salon finish anodized alu minu m case whrch can be attached 5 different ways usrng 2 srded 
rape  Choice of silver black or gold case Ispecrtyl 

DC 3 kit 12 hour for mat  522.95 
DC-3 wired and tested  529 95 

Universal Timer Kit 

Provides the basic parts and PC 
board required to provide a source 

of  precision  timing  and  pulse 
generation  Uses 555 timer IC and 
includes a range of parts for most 

timing needs 

UT-5 Kit  $5.95 

Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can supply up to  15 watts of 
obnoxious audio Runs on 6-15 VDC 

MB-1 Kit  $4.95 

Siren Kit 

Produces upward and downward 
wail  characteristic  ol  a police 

siren 5 W peak audio output. runs 
on  3-15 volts  uses 3-45 oh m 

Speaker 

Complete kit SM-3  $2.95 

Calendar Alarm Clock 
The clock that s got it all 6- 5 LEDs 
r2'24 hour Snooze 24 hour alarm 4 
year calendar battery backup and 
lots more  The super 7001 chip is 
used  Size 5.4•2 inches Complete 
trot  less case (not available) 
DC-9  $34.05 

Under Oasts Car Clock 
t 2 24 hour Hock .n a beauldut plastic case leaturri 

6 urmiso RED LEDS kin accuracy, 001 %1 easy 
3 sire hookup Orsptay blanks wan ignition and 
super instructions  Optional dimmer atuornalically 

40,usts display to ambient tight level 

DC ii clock 0th rntg bracket  027 SS kit 

Okt I dimmer adapter  SS W 
/nod SW 00 assy and Test 

50 NI Time Case 
Puns on 5 IS VOC  In. current i2 Sma 

min moot,' arcdra , TB  AA  SS SO 
TB  •sse  59 95 

PARTS PARADE 
IC SPECIALS 

301 
324 
380 
555 

556 
565 
566 
567 
741 
1458 
3900 
3914 
8038 

LI NEAR 

• 
$ .35 
$1.50 
$1.50 
$ 45 
SI 00 
SI 00 
S1.00 
$1.25 

10/52.00 
$ .50 
.50 

$2.91 
$2.95 

TTL 

74S00 
7447 
7475 
7490 
74196 

$ .40 
$ 65 
.50 
.50 

ft 35 

Resistor Asst 
Assortment of Popular values - 
watt Cut lead for PC mounting ',7" 
center  'n" leads bag of 300 or 
m ore 

Crystals 

3 579545 MHZ 

10 00000 MHZ 

silo  5 248800 MHZ 

$1.50 

$5.00 

$5.00 

Switches 
Mini toggle SPOT  :too 
Red Pushbuttons N 0  331.00 

Earphones 
3 leads 8 ohm good for small lone 

speakers alar m clocks etc 
5 for $1. 00 

Mini e ohm Speaker 
Appro. 2'. chant Round 
type fOr radios mike etc 

3 for 12.00 

CMO S 
4011 

4013 

4046 

4049 

4059 
4511 
4518 
5639 

.50 
50 

$1.85 
.50 

$9.00 
$2.00 
$1.35 
$1.75 

SPE CIAL 

lic90  $15.00 
10116  $ 1.25 
7208  $17.50 
7207A  $ 5.50 
72160  $21.00 
7107C  $12.50 
5314  S 2.95 
5375AB/G  $ 2.95 
7001  5 6.50 

AC Adapters 
Good  for  clocks  nicad 
chargers,all 110 VAC plug 

one end 

8 5 vdc 0 20 rnA  $1730 
16 vac 0  160mA  S2 50 
12 vac 0 250 mA  $3.00 

Solid Mete Stamm 
small buzzer 450 Hz 86 dB sound 
outpul on 5.12 i.rdc at 10-30 m A TTL 
co mpatible  $I SO 

Video Termlnal 
A comptevely sell contained stand alone video terminal card Requires unit an ASCII keybeard and TV 
Set 10 becOme • complete terminal unit ifltur fl are single SV supers etkLconrroo.d Wnz  OlkoO 
vales Ito 90005 complete computer and keyboard control of cursor  Parity error control and display 
Accepts and generates serial ASCII phis w allet keybOard input  Tow 6416 w 64 Char by It lines wi M 
SCrobing upper and lOsser case iocmonail and has AS 232 and ?Om. lOoo interlaces on board  bits 
inctude sockets and compiete documemation 
RE 6416 fewninar card kit I add 560 00 for wired unit,  SI N'S 
Ceirer Case OPtiOn  05358 
Poser SupPly  11495 
Or landuiatni  07111 

Audio 

Prescaler 

Make  high  resolution  audio 
measur ments great for musical 
instru ment tuning. PL tones. etc 
Multiplies audio UP in frequenCy. 
Selectable x10 or x100. gives 01 
HZ resolution with 1 sec  gate 
time, High sensitivity of 25 my, 1 
meg input z and built-in filtering 
gives great perfor mance  Runs 
on 9V battery. all C MOS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

600 M Hz  4 7"i ra 

PRESC ALER 

Extend  the  range of your 

counter to 600 M HZ  W orks 

with all counters  Less than 

150 my sensitivity  specify - 

10 or -100 

Wired. tested. PS-1 B  $59.95 

Kit. PS-1 B  $44.95 

Slug Tuned Coils 
Small 3/16" Hex Slugs tu ned coil 
3 rums  10 for $1.00 

CAPACITORS 

TANTAl U M  ALU MINU M 
Douro Etoo•.  Erertrolytir 
1.5 uF 25V 3/51.00 1000  irF to naa... Sae 

SOO uF 20v k•.i  5 Sp 
1.8 uF 25V 3/51.00 rho uF 16v A• aiai 541 00  
.22 uF 25V 3/51.00 in 0r iSv Radial 10 41 se 

AC Outlet 
Panel Mount with Leads 

441.00 

FERRITE BE ADS 
Wilt, .nio and Specs  1541 00 
6 Stole Baton Beads  641 00 

OISK CERA MIC 
01 160 disk  20 41 00 
• 16v  15 41 00 
001 1150  20 41 00 
rot pp  30 41 00 
047 VW  M I 00 

30 Watt 2 mtr P WR A MP 

Si mple Class C po wer amp features 8 times po wer gain 1 W in 

for 8 out, 2 W in for 15 out. 4 W in for 30 out Max output of 35 W. 

incredible value, co mplete with all parts, less case and T-R relay 

PA-1, 30 W pwr amp kit  $22.95 

TR-1, RF sensed T-R relay kit  6.95 

MRF-238 transistor as used in PA-1 
8-10db gain 150 mhz  $11.95 

REA D OUTS 

NO 359 4 CC  01 85 
llt0 507 4 ,0 5 C A  100 

MAN 72/11P7230 3rc A  100 

HP 7651 43"C A  200 

8 Pin 
14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

Sockets 

10/52.00 
10/52.00 
4/52.00 
4/82.00 
3/82.00 

DC-DC Converter 
•S ydc input prod  -9 vdc ("d 3Orna 
•9iirdc prosluces -15 ydc a 35 ma 11 .25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B. W. 455 kHz 51.50 ea. 

2516 20 Turn Tri m Rol  SI 00 
It  20 Turn Tri m Rot  1.50 

Trimmer Caps 

Sprague Stable Polypropylene 
3-40 pf 

.50 *a. 

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 610 18 volts at 
200 ma and •5 at 1 Amp Excellent load 
regulation  good filtering and small 
size Less transformers requires 63 V 
,• 1 A and 24 vCT 
Complete kit  PS-31.1. S41.eS 

TRANSIST ORS 

2e43004 raps C•F  154110 

243906 PRP C • F  1541 00 

V44403 PNP C • F  154100 

244 00 NPN C•F  1141 00 

244916 PET C F  441.00 

24 4.01 PNP C•F  541.10 

240020 C•C  44140 

243771 4PN Silicon  11.10 

245179 UHF NPN  )42.011 

Power Tee NPN 40W  341.00 

Power T O PNP 40W  WI WI 

SS W M2 4454414  b a 

NPN 31104 Type TTIS  W WI 

PRP 1006 Type T•Fl 118/12.1e 

25 3555  S.Se 
2S126411 uJT  71/14.10 

Diodes 

5 1 V Zener  20/51.00 
11,4914 Type  50/81.00 

2Amp  11/$1.00 
100V 1Amp  15/51.00 

Crystal Microphone 

Small 1" diameter '," thic 
crystal mike cartridge $.75 

Mini RG-174 Coax 
10 ft. for $1.00 

OP-AMP Special 
BI-FET LF 13741 - Direct pin for pin 741 compatible. 8u1500 000 MEG 
input z super low 50 pa input current low power drain 

SO for only  89.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1.00 

II Yon Battery Clips 
Nice Quality clips  S lor $1.00 
1." Rubber Gro m mets  10 tor $1.00 

25 A MP 

100V Bridge 

$1.50 each 

Mini-Bridge 50V 

1 A MP 

2 for $1.00 

Pads Sag 
Asa! Cd CnOkeS MSC cepa taint  reSiStOrs 
transistors diodes AOC Ad el e, 

sm 089 000 pc i 111.011i9 beg (300 pci 55.541 

Connectors 
6 pin type gold contacts for 
m4-1003 car clock module 
price  .75 se 

78MG 
79MG 
723 
309K 
7805 

51.25 
$1.25 
8.50 
81.15 
$1.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Leda  - your choice please specify 
Mini Red. Jumbo Red. High intensity Red Illuminator Red IB M 
Mini Yellow Jumbo Yellow Jumbo Green  6/S1 

Shrink Tubing Nubs 
Noce precut pces of Shrink Size  I • ." 

shrink to •  Great for splices  50 41.00 

Mini TO-92 Heat Sinks 
Ther malloy Brand  5 10E 51.00 

To-220 Heat Sinks  3 for 51.00 

Vo miters 
Motorola MV 2209 30 PP Nominal cap 20-80 PF  Tunable range - 

SO each or 34500 

Opto Isolators - 4N28 type 

Opto Reflectors - Photo diode  LE D 

Moles Pins 
MOTH awe,* Precut In length oil Perfect 
for 14 pin sockets 20 stripe tor 51.03 

trw  $.00 e •5°  eaa .•$1    

CDS Photocell. 
Resistance varies with light  250 oh ms to 

over 3 meg  3 le. 01.00 
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TAKE YOUR PICK 
these prices are NOT misprints! 
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.  Li mited quantities - first co me, first served.  Sorry, at these low prices we cannot include spec 

sheets or accept COD/telephone orders.  Part nu mbers must include the special -S suffix or you will be charged our regular 

prices.  Parts may be house nu mbered or have dual markings.  This is your chance to save! 

7403-S 
7410-S 
7413-S 
7438-S 
7444-S 
7450-S 
7472-S 
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 

TTL 
Quad 2 input OC 
Triple 3 input NAND 
4 to 16 line decoder/demux 
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 decoder/demux 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 

LINEARS 

21152 
21152 
632 
2132 
8/52 
2132 
2132 
10/S2 
12/52 
18152 
8/52 
8/52 
4/52 
8/52 
8/52 
6152 
4/52 
4152 
4152 
6/52 
4152 

12/52 
4/52 
12/S2 
4/52 
2/52 
12/52 
4152 
4152 
2/S2 

(package type H = 709s, M =  = dip, TK = TO66) 

201 H-S 
3081-I-S 
703H-S 
723D-S 
741M-S 
1458M-S 
4558M-S 
41957K-S 

Improved 301 op amp 
Micropower op amp 
RE/IF amp 
Voltage regulator 
Compensated op amp 
Dual 741 
Dual 741 
Dual track 15V reg w/data 

10152 
6/52 
632 
6/52 
15152 
10/$2 
12152 
2/S2 

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 

232 
2/S2 
2/S2 
232 
2/52 
2152 

OTHER 
SEMICONDUCTORS 

• General purpose silicon signal diodes  50/52 
• DT5306 NPN darlington, min gain 

17000. 25V 200 mA, TO92 package  100/58.95 
• NPN transistor similar 2N3904  100/57.95 
• PNP transistor similar 2N3906  100158.95 
• 4N28-S opto-coupler 6 pin minidip. 

MCT-2/IL-1 pinout  532 
• SN76477-S complex sound generator  1152.50 
• 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 

SAVE! 

14 pin: 
6 pin: 
8 pin: 

SOLDERTAIL 
SOCKET SPECIAL 
Now that you've got the ICs. get 

some sockets at a fantastic price' 

50/54.95 
5034.95 
50/54.95 

20 pin: 
24 pin: 
28 pin: 
40 pin: 

40154.95 
30/54.95 
30/$4.95 
20/54.95 

NUN UMW 
74LS TTL 

74LSOO 
74LSO1 
74LSO2 
74LSO4 
74LSO5 
74LSO8 
74LSIO 
74LS11 
74LS12 
74LS14 
74LS15 
74LS20 
74LS2I 
74LS22 
74LS26 
74LS27 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS42 
74LS47 
74LS48 
74LS74 
74LS75 
74LS76 
74LS86 
74LS109 
74LS123 
74LSI25 
74LS126 
74LS132 
74LS136 
74LS138 
74LS139 
74LSI51 

$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 

74LSI54 
74LS155 
74LS157 
74LS160 
74LS161 
74LS162 
74LS163 
74LS168 
74LS169 
74LSI73 
74LSI74 
74LSI75 
74LSI81 
74LS192 
74LSI95 
74LS221 
74LS240 
74LS24I 
74LS244 
74LS257 
74LS258 
74LS266 
74LS273 
74LS283 
74LS365 
74LS366 
74LS367 
74LS368 
74LS386 
8OLS95 
8OLS96 
80LS97 
8OLS98 
8ILS95 
8ILS96 
8ILS97 
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  NPN TO-18 unmarked 
2N2222  PNP TO-18 unmarked 
2N2907A PNP plastic house # 
2N3055  NPN TO-3 house # 
2N3904  NPN TO-105 house # 
2N3906  PNP TO-105 house # 
2N4124  30V/350 mW TO-92 
2N4304  10.18 plastic N-JFET gen purp 
2N4400  NPN plastic house # 
2N4917  PNP TO-106 
2N4946  NPN TO-106 
2N5227  PNP TO-92 30V 
2N5306  NPN TO-92 darlington 
2N5449  NPN 
2N5484  RF N-JFET 
04101  PNP TO-202 IA max 
D44C4  NPN TO-220 4A/55V 
045C4  PNP TO-220 4A/55V 
D45H8  PNP TO-220 10A/60V 
MPS3694 NPN gen purp 
FPT100  Phototransistor 
FET-2  Dual N-JFET TO-18 sim 2N4416 
FET-3  Dual N-JFET lo noise audio 
FET-6  Gen purp dual gate MOSFET 

house # 

731.00 
531.00 
531.00 
130.75 
5151.00 
5/S1.00 
3/51.00 
2151.00 
5/51.00 
5/51.00 
6/51.00 
6/51.00 
3/51.00 
6151.00 
3/51.00 
1150.50 
1150.75 
1150.75 
3/52.00 
4151.00 
1/50.50 
3151.00 
2/51.00 
3/52.00 

-NO-N 

1° /$ 9 90 / / 

16K DYNAMIC RAMS 

$ 3 7 
Lowest price ever on one of our most 

popular items. Expands me mory in TRS-80" 

-I and  as well as machines made by Ap-

ple, Exidv, Heath H89, newer PETs, etc. 

Low power, speed (4 MHz). Add $3 for dip 

shunts plus TRS-80* conversion instruc-

tions. Limited quantity - first come, first 
serve d.  ' TRS.80 is a trademark of the Tandy Corporalion 

ipf-C H8 MEMORY 
0. ,0z 32K for $549 1 

Limited quantity: 32K of static me mory in 

kit (not unkit) form. Includes all parts, sock-

ets for all ICs, docu mentation, mounting 

bracket, etc. With solder-masked, double-

sided, fully legended board for easy asse m-

bly. If you own an H8, this is your chance to 

obtain top-notch me mory - without pay-
ing top-notch prices. 

MA1003 CLOCK 
MODULE - $14.95 

Our very best clock module operates from 12V 
DC and includes an internal timebase accurate to 
0.01 0 . making it ideal for mobile applications in 
your car, van, or boat. Blue-green flourescent 
readouts don't wash out during the day, and look 
great at night. Easy to build: just hook up power, 
add two time-setting switches, and you've got one 
of the best clock modules on the road. With ap-
plication note that shows you how to get the most 
out of your MA1003. 

Also available: clock/case combination. 

For $19.95, we'll include a matching case, 

with mounting hardware and optical filter, 

along with the MA1003. 

******************************** 

TERMS: Cal res add tax Allow 5°0 for shipping. excess 
refunded. Orders under $15 add Si handling VISA' / 
Mastercard  orders 1525 min) call our 24 hour order 
desk at (4151 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 

r., 28 

GODBOUT ELECTRONICS 
Bldg. 725. Oakland Airport, CA 94614 

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 S2 tO cover postage (refundable 
with °Wen. Thank you for your business! 
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c UZT,,Z'endocrof Clock Modules 
12 V DC 

A UT O M OTI VE/ •: 
INSTR U ME N T 

[ 
C L OC K 

APPLI C ATI O NS: 

• In dash eutoclocko 

tI M  • After- market auto/ 

o •   
• Aircraft- merino clks. 

R V clocks 

.1  • I2 V DC oper. M eru. 

• Portable/b ttttt Y 

Po wered instru mnts. 

Features Bright 0.3 - green display. Internal crystal ti me 

base. 10.5 sec./day accur. Auto.displey brightness control 

log's. Display color f ilterable to blue, blue-green, green & 

yello w. Co mplete - just add switches and lens. 

MA1003 Module  $16.95 

- 

M A1023 .7" Lo w Cost Digital LE D Clock M odule  8 95 

M A1 026 .7" D ig. L E D Alar m Clock/Ther mo meter  18.95 

M A5036 .3" Lo w Cost Digital LE D Clock/Ti m m  6.95 

M A1 002 .5" LE D Display Dig. Clock & %for mer  9 95 

MICROPROCESSOR COMPONENTS 
- 80110A/110110A SUPPORT DE VICES 

1.1212  n o ixoutrouteut 
oeszo  Priority In.. .0 Centro, 
1.1114  •1.00.11onal  O. .. 
CMS .  Clock G meretor/Othor 
awes  ex. mix.. 
come  Syelens Controll./1.0 Orlrer 
W W1  Sygem Contr... 
14461111  110 Expander Mr 45 Sere, 
INS1150  Atooncrispnout Comm Element 

044151  Pr m Comm. I/0 (USAR T1 
01 .1  Moo interval Timer 

014051  Pr m Porten.. I/0 (Mil 
044.15/  Moe DMA Control 
O M .  Pro. Interrupt Control 
014215  Pon CRT Controller 
DI M*  Moo IMyisoaM/Drootay 'mafioso 
DP611  Octal 10 ...oar 
1541121  SysMor Tonto. Element 
1/11.•  1 en ei Direction., Routh . 
13P110/  6 Bit IP Direstional Resolver 
DP.211  1 Bit 13. Oireci onal 

-  61100/61300 SUPPORT DE VICES 
Mott 
NI , v.' , floc.. ma RAM 
1.1 Static li mp 

ionwor inter wasol iroC64201 
pri m . interrupt Contr. . 

1024•61611 ROM 11406 .1561 
a5ancnronout Comm M ao . 
Syncluonous Serial Dat• A mp.. 
. 44. 40  Mart. MO M PA 

hil Mulatof 
Quad 5Stat• Bus Trans (MCOT261 

National Semiconductor 

RAM BALE 
MM5290J-2 11.1 K4118/ UP D4161. . . $6.95 each 
16K D Y N A MI C R A M 11 5O NS) 

(8 E AC H $49.95)  11 00 E AC H $550.00/lot) 

MM5298J-3A ........ ..... $3.25 each 
8 K D Y N A MIC R A M (L O W H ALF O F M M5290JI 20ONS 

18 E AC H $23.95)  (1 00 E AC H S250.00/lot) 

MM2114-3  $5.95 each 
4 K ST ATI C R A M 130O NS) 

(8 E AC H $43.95)  (1 00 E A C H S450.00/lot) 

MM2114L-3 ......  $6.25 each 
4 K ST ATIC R A M (L O W P O WE R 30O NS( 

18 E A CH $44 95/  11 00 E AC H 5475.00/1ot) 

M01•02 
MC61/11CP 
MC6410 .1 

MC6121 
MC611 
NCI WN.1 
MCGIISO 
4106162 
MC11160 
hiC4161 
MC14111 . 

MICR OPR OCESSOR CHIPS 

6. 

1.1 

140 
4.16 

116 

1.. 
14 16 
Olt 
10 16 

.15 

6 1 
6. 

1. 
1 16 

la . 
le . 

10 1 
1415 
6. 
6. 
10 . 
12 05 
20 

▪  INOC,  Clfu PAN NIDNI  Orarit 1  11 If 
/NA 1 .1)  CPU (MullOpe4,004.0,  15.. 
EDP, .  CPU  if % 
21.0  PAPu  16 05 
10 .1101ADC CPU 4  Slice (Cow T•rno Gra ., 
MCS612  witC Pock 146h Bri ms kmor my I u 
11414.14 .  Pal ,  1610.t1  05 
144.10111 M  CPU .1 Cniwalle11121botesRAMI  1115 
11464 .6.•  106 * Ms eAmI  N . 
M SS" .  CPV  O... RAM 

CPU  15 . 
M .*  Clru  •it  Pl . 
TMS11002._  POP , 16-150  95. 

 SHIFT RE GISTERS 
fashion  D m, SI Bit Dynamic 
MOM..  Deal SO . Olioluels 
M M .. 
1.1510 

1.41•02 

EPROM Erasing Lamp 

Erases 2708. 2716, 1702 A. 5203 0, 5204 0, etc. 

Erases up to 4 chops within 20 minutes 

M aintains constant exposure disten d of one inch 

Special conduct rve foa m liner eli minates static build-up. 

Built-in safety lock to prevent U V exposure 

Co mpact - only 7 5/8" x 2 7/8" x T 

Co mplete with holding tray for 4 chips 

UVS-11E  $79.50 IllJumbo 6-Digit Clock Kit 
• Four .630 ht. and two .300"ht. 

co m mon anode displays 

• Uses M M5314 clock shot 

• S witches for hours, minutes and hold functions 

• H ours easily vie wable to 30 feet 

• Si mulated walnut case 

• 115 V AC operation 

• 12 or 24 hour operation 

• Includes ell co mponents, case and wall transfor mer 

• Size: 65." x 3-1/8"  li r 

JE747  $29.95 

6-Digit Clock Kit 
• Bright  300 ht  CO M M. yeah 
ode display 

• I MPS M M5314 clock chip WO •Sanierj r zo rnfoordehsours, minutes 

• Hrs. easily M O W11.111 to 20 ft 

•Si mulated walnut ca w 

•115 V AC oper•tiOn 

• 12 or 24 hr. operation 

-  .  • ' c  all co mponents. case & 
wall transfor mer 

• Size: ISIS" • 3 1/8" it  

JE701  $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink 
provided. PC board con- --
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to  5V, r 9V and t 12V with 
JE205 Adapter. Includes compo-
nents, hardware and instructions. 
Size: 3%" x 5" x 2"H 

JE200  $14.95 

ADAPTER BOARD 
-Adapts to J E 200 - 
.5V, - 9V and  12V 

DC/DC converter with +5V input. Toriodal hi-
speed switching XMF R. Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size: 3%" x 2" x 9/16"H 

V E205  $12.95 

Duai 100 . Stalic 

M • 
sin•  c 

10161.1 Chicemic/Accurnuietor 
1.45016.  . 4112 Bit Dynamic 
10441111oN  Octal * . 
O14151111N  Otter . . 
1•04 .1401A)  1011  DY nem , 
2514.  kte• * 11 Static 

0*12   

717/v  O mi . 110 Static 
612 Bit Dynamic 
M al. Dynamic 

152 M  Dual 06 Bit Static 
*INV  Dual 1.110 Statia 
MTV  01.1 . 150 Stele 
/UN  Ouse 1610 Statu 
1.1111PC  Ello (D M, WI 

ADC011111CChl 
A0C011/CC24 
OACIOOLChl 
OACIMBSCN 
DACISIOLCht 
DACKR2LCht 
OPC12221C14 
CD OIN 
Y.S.1011 

D AT A AC QUISITI ON 

fa 

I VI 

t. 
to 
SIS 
ess 
ass 

ass 
see 

La 

. 1051Chr  Um ... Palma  ilter 2 55 
AO 121.1C1  Touch To m Low Paw 1 in. 
AP M AC.,  T mch Tone LO.  tilt. 
LOGO ..  Se mi Gain Ots Alen° 
1.111114  Constant Current S m . 
L111114  Temper.. . Tr msour. 
Li. .  MI T Input OP Aken0 

arnat, SI MON  HOW 
1.1411.  .rafna Como , . siet ( SOPT/C1 
ADCOIPILCar 6.11 latO Cnn ...... 0 LS . 
DACC•20.C. 1 Bit LI/A Cony. . la  l.n I 

116 
it ' 
nes 

tee 

sis 
f• 

1 

2101 11111 
22:112,.  

2,1,1; 111111 

ACQUISITI ON ICONTI NUE DI -

II-ot PUO Convertor  Meitt.,  1.11 
LI M A/D Conwerter 1111{15 1.111.1 
* sit 1:1/at Cone. Micro. Come. M OS) MI6 
11111111 MCone. Moro Come 10.20. sea 
w en 0/A Coo...... 10.05. Lin.)  4.44 

0/A Convener 10.2 . Lin.)  1. 
12-.110.5  10.205 Lin./  1.1 
OCriannel 
1. BAUD LiART 

 R A M'S   
/56• I Static  Las 
11124•1 Dynan.< 
00•5 Static  Lel 
11.1 Static  1.4 
I.• I Stalls  1.• 
NO M Static  116 
Met Static MOS  416 

1(04 . Stat. wont Low Poe m  6.16 
09.4 Smlic Curl  a 

1024e4 Static Dant 
1.•4 Stalls Mint Low Power  tO 

2112  16.1114.11lonamIc 560nolnouten. M .1 
1.4.21.4/t  1016•1  POno  1111 
SIM  •••• 51atic  Ell 
h005.161  1.e I Dynamic. Wry ow . . 
m usts;  trial Dynamic 
hor.204101  earl Dynamic  4.16 

W AS*. 2141161  1644 Dynamic ISOns lue04141  6.111 
101.2111A  sir ov. P us lies., D O' u Pszatt/  4.5 
oat  . 4 Stotts  1.16 
uP04140 .402/  Pr Dynamic ..ein  4.11 
T.01•10-451._  an Static  14.06 

.054041  10 .4 Stalls  Pos 

 PR O MS/EPR O MS   
1,02A  10 Ul• tiaras!. PROM  516 
2411  an EPROM  in 
tmatila  E.PROM (4v. Mo. •14,/  1111 
2,16.1•02516141 Kw EPROM (Single •51/1  1E11 
2,12int•025 .5 1  EPROM  41.11 
2N1  Mr EPROM (460nt1 (Sin . •5V1  11 
1250  101. PROM  11111 
aja,, ,451•11,  12. PROM 10Pen  416 
62S115  4016 16ipmer PROM  15.16 
1 .0(05.2111  1.4 Tfi SU M Ilipplar PROM  4.111 
15116  sc PROM  a n 

 R O M'S   
2511121.1  :reiroctor G•oesetor 1U0011, C•140  111 
251111211  Ccarocter G•nerator Mower Case,  116 
011.  .7.n.actirr G•neralor  10.1t 
41.5.21 .  110 Re p Only Memo.,  1.111 

 N MOS RE AD O NLY M E MORIES-

 MICR OPROCESSOR M ANU ALS   
u zoo  Jser Wont .  /.111 
11 101.1112  Menual  EIS 
41•1660  -MN Manual  1.01/ 

  SPECI AL FU NCTI ON   
1:1015C111  Dual MO6 CMOs Doe., 0.441  160 
0•1516C44  a•si MOS Clock Dri mr 15.41  . 
11431211141  'loo m D M Control,.  24 5 
114 .66144  Communication Clue 
14 .146/14  afiCIVIDFOCe•lar Real Ti me Clock 
0.4 .41/4.  Macroerocestor Comealieie Cio m 

CO MO**  Microcontroiler with 14 040 RAM  6 IS 
•ne Direct LED D. . 

CO M . .  Microcontroller wIth 40 .00 RAM  IA 
a 01.9.1. LED Dr . ior M •uss int 

CO NAN  isa. vAC  tutu O mer 12Opin e mI CS 

TELEPH ONE/KEYBOAR D CHIPS 
110.51102  PuM •utton T•leenone  a n 
0, 6.0  M oaritory Maier  11111 
AY-1.151  CMOS Ciotti Ganarat01  416 
BY.12 .  nay .. . [nand.. HO Mail  115 
MOON .  .50Mercl tncoaer 06 1.0,1  ra 
16C112  rte mowtil Enanalat  M ./  1.0 
1.1 .23  rla,505r00n.iuden 1Pak m0  Lii 
. 45.1110.  Push Belton aula• 
w uSinen  el/ W  sat.. u mouare  most.  1. 

COMPUTER CUBE 

C O MP UTE R C RT M O NI T O R & A CCESSOR Y C ASE 

• O ne Piece heavy duty m olded construction 
• painted to crunch A pple l & M I LL beige. textured finish , 

• S mok• colored acrylic front cover (re movable/ 

• Built-in shelf holds C RT and allo ws roo m for 2 A pple 

• disk drives belo w shelf 
• Three 2 N" holes provided In botto m of case for addition 

• qi tan if needed. 

• Fan DO M positioned above A pple m otherboard location 

• Hookup cables can be run through other 2 holes. 

• Case acco m modates m ost B & W and Color un used C RT 

• m onitors m ade by M otorola. Ball Bros., Zenith, Sanyo. 
• Penesonic, Hitachi, n o. or any m onitor that will fit into 

• 10[3/6" H x 141O - W a 1315 0 131101 

• Si m 15" x 15 0 IS' 0.1)., 14 %- 11  140g - W  1311. 1. 0 

• W eight: epproxi mately 12 lbs. 

• C RT m onitor fan and disk drives not includ ed. 

CUBE-1  $99.95 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

•  High strength epoxy m olded 

end pieces in mocha brown 
finish. 

• Sliding rear/bottom panel for 
service and component ac-
cessibility. 

• Top / bottom panels .080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 

• Vented  top  and  bottom 
panels for cooling efficiency. 

•  Rigid  construction provides 
unlimited applications. 

C ONST R UCTI O N:  - 
The 'DIE' Blank Desk Top Electronic Enclosures are designed to blend and complement 
today's modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both loo and 
bottom panels. The panels are they fastened to '4" 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 slotted 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. 

Enclosure 

M odel N o. 

Panel 

Width P RICE 

DTE-8 
DTE-11 
DTE 14 

8.00" $29.95 
$32.95 
$34.95 

10.65" 
14.00" 

TRS-80 
16K Conversion Kit 

Expand your gliC T RS-80 Syste m to 16K. 

Kit co mes co mplete with 

• 8 each M M5290 2 CUP D4161 II6K Dyna m:c Ra m , 

(25O NS or less) 

D ocu mentation for conversion 

TRS-16K  $49.95 
JE610 ASCII 

Encoded Keyboard Kit 

The JE6I 0 A SCII Keyboard Kit u n b  Interfaced into 

roost any co mputer syste m.  The kit co mes co mplete 

with  an  Industriel  W ade  keyboard  switch  asse mbly 

(62 -keys).  IC's. sockets, connector, electronic co moo. 
cents  end  • double-sided  printed  wiring board.  The 

keyboard asse mbly requires .5 V •  150 m A and -1 2V 

•  10 m A for operation.  . 60 keys generate the 

126 characters, upper and lo wer case A SCII set. Fully 

buttered  T wo  u ser-define  keys provided  for custo m 

applications. Caps 11.1 for upper-case-only •Iphe charac-

ters. Utilizes • 2376 140-pin) encoder read-only m arnorY 

snip  Outputs directly  co mpatible with T TL/ DT L or 

m os loo, array. Easy interfacing with • 16 -Pin dIP or 

JE610 (Case not included)  $79.95 
K62 (Keyboard only)  S34.95 

Desk-Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 

Co mpact  desk[top  enclosure:  C olor-coordinated  de-

signer's c m with light tan alu minu m panels and m olded 

end pieces in m ocha bro wn. Includes m ounting hard ware. 

Size: 315" H x 14Ii" W 0 854 1). 

DTE-AK  $49.95 
SPECIAL JE610/ DTE- AK P U RC H ASE D T O GE T HE R 

(Value $129.90)  S124.95 

$1 0.00 Min. Order - U.S. Funds O nly 

Calif. Residents A dd 6 % Sales Tax 

Posta ge - Add 5 % plusS1 Insurance 

Spec Sheers - 254 

1981 Catalog Available - Send 414 sta mp 

Jameco ELECTRONICS 

,..38  PHONE 
ORDERS 
WELCOME 
14151 592-8097 

MAIL ORDER LLICIRO.NICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

12/80  PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

F ULL 8.BIT 

L ATC HE D O U TP UT 

19- KE Y K E Y B O A R D 

The JE600 Encoder Keyboard Kit provides two separate 

rioOadacimel dB* . PrOdUC•d fro m Sequential key entr as 

to allo w direct progra m ming for 8-bit microprocessor 

or 8-bit m e mory circuits. Three additional keys are pro. 
aided for u ser operations with one having • bistable 

output available. The 0511 .111 ore latched and m onitored 

with 9 LE D readouts Also included isa key entry strobe. 

Features:  Full 8-bit latched output for microprocessor 

u w.  Three  timer-define  keys  with  one  being bistable 

operation.  Debounce circuit provided for ell  19 keys. 

9 LE D readouts to verify entries. Ea sy interfacing with 

standard  IS-pin  IC connector.  O nly  •5 V DC required 
for operation. 

JE600 (Casa not included)  $59.95 
K19 (Keyboard only)  $14.95 

Desk-Top Enclosure for 
JE600 Hexadecimal Keyboard Kit 

Co mpact  desk-top  exclosure.  C olor-coordinated  de-

signer's case with light tan alu minu m panels and m olded 

end pieces in m ocha bro wn. Includes m ounting hard ware. 

Size: 3 8" H it 13% - W 

DTE-HK  $44.95 
SPECIAL JE600/ DTE• H K P U R C H ASE D T OGE THE R 

(Value $104.90)   $99.95 

Reader Service-see page 226 73 Magazine • December, 1980  219 



A S S O CI ATE D R A DI O 
91 3-381-59 0 0 
801 2 C O NSER B OX 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" IS THE BEST PLACE TO BUY. 

*NOTE: WE BUY EQUIPMENT, AS WELL AS 
SELL AND TRADE. 

WE'LL DO IT YOUR WAY! 

'010VO' 

VISA 
kekome Afte 

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG 
OF NEW AND RECONDITIONED EQUIPMENT. 

*ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERV-
ICED EQUIPMENT AT GREAT SAVINGS. A BONANZA 
FOR THE EXPERIENCED OPERATOR. TO OBTAIN THE 
NEXT UNSERVICED BARGAIN LIST, SEND A SELF 

ADDRESSED STAMPED ENVELOPE. 
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 FOR THE NOVICE   

NEW, UPDATED EDITIONS OF OUR FAMOUS NOVICE CLASS STUDY GUIDE AND 
NOVICE THEORY TAPES. 

• NOVICE STUDY GUIDE—SG7357—Here is a completely new study guide and reference book for the 
potential ham. This is not a question/answer memorization course. Electronic and radio fundamentals 
are presented and explained in an easy-to-understand fashion, preparing the beginner for the Novice ex-
am. Includes the latest FCC amateur regulations, as well as application forms. Easily the best path into 
the exciting world of ham radio! $4.95.• 

• NOVICE THEORY TAPES—CT7300—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.• 

SPECIAL OFFER! BOTH NOVICE CLASS STUDY GUIDE AND 
NOVICE THEORY TAPES $20.00 ORDER NP7300. 

73 
Novice 
Class 
License 
Study 
Guide* 

Q  I fIttuItff4 — 
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HANDBOOKS FOR THE HAMSHACK 

so' 
• WORLD REPEATER ATLAS—BK7315—Completely updated, over 230 pages of repeater listings are 
indexed by location and frequency. More than 50 maps pinpoint 2000 repeater locations throughout the 
USA. Foreign listings include Europe, the Middle East, South American and Africa. $4.95. 

• THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM REPEATERS—BK1185—by Bill Pasternak WA6ITF (author of 73 Magazine's 
monthly column "Looking West") This is the book for the VHF/UHF FMer, compiled from material submitted by over a hundred individu-
als, clubs, organizations and equipment manufacturers. A "must have" for your ham shack shelf. $9.95. 
• WORLD RADIO TV HANDBOOK 1981, 35TH EDITION —BK1184—This book is the bible of international broadcasters, providing the on-
ly authoritative source of exact information about broadcasting and TV stations world wide. This 1981 edition is completely revised, giv-
ing comprehensive coverage of short, medium and long wave. 560 pages of vital aspects of world listening. $16.50. 
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NEW BOOKS! 
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MICROCOMPUTER BOOKS FROM 73 

Appw \ 

OTHER STUDY GUIDES 

• 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 R-TY. 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.• (Pub-
lished by TAB Books previous to recent changes in FCC exam material.) 

• EXTRA CLASS LICENSE STUDY GUIDE—SG1680— Before going for your 1 x 2 call. it 
pays to be a master of the Extra class electronics theory. This study guide is the logical 

extension of the 73 theory course, All the theory necessary to pass the exam is pre-
sented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, 
and specialized communication techniques, This book is not a classroom lecture or 
memorization guide, but rather a logical presentation of the material that must be un-
derstood before attempting the Extra exam. Save yourself a return trip to the FCC and 
try the 73 method first! $5.95,• 

• 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 microcomputing. Well known authors and well structured text helps the reader get involved. $10.95* 

• 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. Mary versions of BASIC used and a wide variety of systems 
represented. A must for the serious computer gamesman. $7.95* 

• SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING—BK7311 —A collection of the best articles that have recently ap-
peared in Kilobaud/MICROCOMPUTING. Included is material on the TRS-80 and PET systems, CP/M. the 8080/8085/Z80 chips, the 
ASR-33 terminal. Data base management, word processing, text editors and file structures are covered too. Programming techniques 
and hardcore hardware construction projects for modems, high speed cassette interfaces and TVTs are also included in this large for-
mat, 200 plus page edition. $10.95.* 

• HOBBY COMPUTERS ARE HERE! —BK7322— II you want to come up to speed on how computers work... hardware and software... this is an excellent book. 11 starts with fun-
damentals and explains the circuits, and the basics of programming, along with a couple of TVT corstruction protects. ASCII-Baudot. etc. This book has the highest recommen-

dations as a teaching aid. $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 1/0 for a computer, computer arithmetic, checking memory boards ... and much, much more! Don't 
miss this tremendous value , Only $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. 
clude check or detailed credit card information. No C.0 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 TEchNicAl libRARy 

• 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 introduction contains interesting photos of Stew 
Perry's (the King of 160) shack. This reference is a must for new 
and experienced "Top Band" operators. Price: $4.95.• 
• 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 WB80QT.$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 61.00 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 



RAdio Booksho I 
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-fi addicts and experimenters, too! $4.95.* 

• VOL. III RADIO FREQUENCY TESTERS—LB7361 —Radio frequency waves, the common denominator of Amateur Radio. 
Such items as SWR, antenna 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.* 
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•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 OSL 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 —QW0250 — 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 — 0Y0500 — for 
$13.95.* Allow 6-12 wks. for delivery. 

72 MAGAZINE 
•0 BINDERS 

Style W 

- 

111:110./E11 

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-5T2501 —$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. 

• Preserve and protect your collection for a lifetime! Order these handsome red binders 
with gold lettering. $7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within USA, please add 
$2.50 per order outside USA.) Check or money orders only, no phone or C.O.D. orders. 73 
Binders, P.O. Box 5120, Philadelphia, PA 19141. 

'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.* 

RoFacittomitantetetir 
The GIANT nEinasook 

• 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 W3F0J. 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 paaes. $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. 

SSTV 
• SLOW SCAN TELEVISION 
TAPE —CT7350—Prize-winning 
programs from the 73 SSTV 
contest. Excellent for Demo! 
$5.95.* 

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 of f icial 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 sen! 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 Tapes For 1115.95! • 
$4.95 Each! • 

CODE come . 
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• 

"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. 

"COURAGEOUS" 
20 + WPM —CT7320 —Code is what gets 
you when you go for the Extra class li-
cense. It is so embarrassing to panic out 
lust 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 fay 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" 

cODE COURSE 

; coDE couRs i) 

•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 Si 00 handling charge Note Prices subject to change on books not published by 73 
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DIRECTORY 

San Jose CA 

Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We feature 
Kenwood, 1COM, KDK, Yaesu, Ten-Tee, 
VHF Engineering & many more. Shaver Radio, 
Inc., 1378 So. Bascom Ave., SSD Jose CA 95128, 
998-1103. 

San Leandro CA 
Specializing in Amateur Radio Test Guides. We 
publish the most accurate F.C.C. exam prepa-
ration material in the country according to let-
ters on file from hams nationwide. General, Ad-
vanced, and Extra Class manuals available. 
Bash Educational Services, 519 Estudillo 
Avenue, P.O. Box 2115, San Leandro, CA 
94577, 352-5420. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elm-
honks Corp., 2839 *. 44th Ave.. Denver CO 
80211, 458-5444. 

Uncasville CT 
Cushcraft, Bencher, Hy-Gain, Telex, Barker & 
Williamson, Nye-Viking, Hustler, MFJ, Call-
back, Murch, Unadilla, OK, Saxton. ARRL 
Books, Used equipment, Electronic parts and 
accessories, free catalog. Donovan Electronics, 
Inc., 2510 Norwich, New London Tpke, UltalLS-
vine Cl' 06382, 848-3434. 

Columbus GA 
KENWOOD-YAESU-DRAKE 

The world's mast fantastic amateur show-
room! You gotta see it to believe it! Radio 
Wholesale. 2012 Auburn Avenue. Columbus 
GA 31906, 561-7000. 

Boise ID 
Adzen, Amidon, Ameco, ARRL, B& W, 
Callbook, Collins, CushCraft. Dentron, 
Hustler, 1COM, Jim-Pak, KOK. MO, NPC, 
Nre,  Sams, SST, Swan, Ten-Ter. Warmer, 
Wilson. Custom Electronics, 1209 Broadway, 
Boise  ID  83706.  Bob  W7SC  344-
5084. 

Preston ID 
Ross VVB7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Priam. Call me for all your ham needs. 
Ross Distributing, 78 So. State, Preston ID 
832E3, 852-0830. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics, Inc., 43B 
Meadows Shopping Center, P.O. Box 2001, 
Terre Haute IN 478,02, 238-1456. 

Littleton MA 
The ham store of N.E. you can rely on. Ken-
wood, 1COM, Wilson, Vaesu, DenTron, KIM 
amps, B&W switches & wattmeters, Whistler 
radar detectors, Bearcat. Regency, antennas by 
Larsen, Wilson, Hustler, GAM. TEL-COM 
Inc. Communications & Electronics, 675 Great 
Rd., at. 119. Littleton MA 01460, 486-3010. 

Laurel MD 
Kenwood, Drake, 1COM, Ten-Tee. Swan, 
Dentron, Tempo and many ham accessories. 
Also computers by Apple and Exidy. The 
Comm Center, Inc., Laurel Plaza-Rt. 198. 
Laurel MD 20810, 792-0600. 

St. Louis MO 

Experimenter's paradise! Electronic and me-
chanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 8123-25 Page Blvd., St. Louis 
MO 63130, 427-6116. 

Syracuse-Rome-Utica NY 
Featuring: Kenwood, Yaesu, ICOM, Drake, 
Ten-Tee, Swan, DenTron, Alpha, Robot, MEL 
Tempo, Astmn, KLM, lly Gain. Mosley. 
Larsen. Cushcraft, Hustler, Mini Products. You 
won't be disappointed with isjuipmentisersice. 
Radio World, Oneida County Airport. 
Terminal Building. Oriskany NY 13424, 
337-0203. 

Phila. PA/Camden NJ 

Waveguide & coaxial microwave components 
& equipment. Laboratory grade test instru-
ments, power supplies. Buy, sell & trade all 
popular makes, 11P, GR, FAH, ESL Sorensen, 
Singer, etc. Lectronic Research Lain.. 1423 
Ferry Ave., Camden NJ 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. Universal 
Amateur Radio, Inc., 1286 Aida Di., Reynolds-
burg (Columbus) OH 43068. 866-4267. 

Houston TX 
Experimenter's paradise! Electronic and me-
chanical components for computer people. 
audio people, hams, robot builders. experi-
menters. Open six days a week. Gateway Eke-
trollies Inc.. 8932 Clarkcrest. Houston TX 
77063, 978-6575. 

San Antonio TX 
Complete 2 way service shop. Call Der. 
W5FSP. Selling Antenna Specialists. Avanti, 
Az.den. Bird, 11)-gain, Standard communica-
tions, Geneve, Henry, CushCraft, Dielectric. 
Hustler, 1COM. MFJ, Nye, Shure, Swan, Tem-
po, Ten-Tee and others. Appliance & Equip-
ment Co., Inc., 2317 Vance Jaduon Road, San 
Antonio TX 78213, 734-7793. 

DEALERS 

Your company name and message 
can contain up to 25 wortfor as lit-
tle as $150 yearly (prepa•), or $15 
per month (prepaid quarterly). No 
mention of mail-order business or 
area code permitted. Directory text 
and payment must reach us 60 days 
in advance of publication. For ex-
ample, advertising for the February 
issue must be in our hands by 
December 1st. Mail to 73 Mag-
azine, Peterborough NH 03458. 
ATTN: Nancy Ciampa. 

( PROPAGATION ) 
J. H. Nelson 
4 Plymouth Dr. 

Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  06  OS  10  12  14  16  IS  20  22 

ALASKA 14A 14 7 7 7 7 7 7 14 I4A 2IA 21A 

ARGENTINA 14 74, 7 78 78 7 I4A 21 2IA 2IA 21A 21/1 

AUSTRALIA 21 14 78 78 78 78 78 148 21 21 21* 21A 

CANAL ZONE 14 7 7 7 7 7 14 21A 21A 21A 21A 21 

ENGLAND 7 7 7 7 7 7 14 21A 2IA 14A 14 7 

HAWAII 21A 14 78 7 7 7 7 78 14 2IA 2IA 21A 

INDIA 7 7 78 79 78 79 14 I4A 14 78 78 7 

JAPAN I4A 148 78 78 7 7 7 78 79 78 148 14 

MEXICO 14A 7A 7 7 7 7 7 14A 2IA 21A 21A 21 

PHILIPPINES I4A III 78 78 78 78 78 148 148 148 I4B 14 

PUERTO RICO 14 7 7 7 7 7 14 21A 21A 71A 21 21 

SOUTH AFRICA 14 78 7 78 78 14 2IA 21A 2IA 21A 2IA 14A 

7 7 7 7 7 /8 14 21A 21 78 78 7 

WEST COAST 

CENTRAL 

71 14 7 

UNITED 

7 7 7 7 

STATES 

14 714 2IA 714, 

TO: 

71A 

ALASKA 21 14 7 7 7  7 7 7 14 14A 21A  2IA 

ARGENTINA 21 14 7 78 79 7 14 21 21* 21A 2IA 21A 

AUSTRALIA 2IA 14 78 78 78 78 79 78 14 21 2IA 2IA 

CANAL ZONE 14 7A 7 7 7 7 704 21A 21A 21A 21A 21A 

ENGLAND 7 7 7 7 7 7 79 14A 71* 14A 14 79 

HAWAII 21A 14 7 7 7 7 7 7 14 21A 21.4 21A 

INDIA 78 78 78 78 78 78 78 78 14 78 78 78 

JAPAN 21A 14 78 78 7 7 7 7 78 78 I4B 21 

MEXICO 14 7 7 7 7 7 7 14 21 2144 71A 21 

PHILIPPINES 21A 14 78 78 78 78 78 7 148 148 148 14 

PUERTO RICO 14 7 7 7 7 7 7A 21 21A 21A 21 21 

SOUTH AFRICA 14 79 7 78 78 78 14 21A 214, 7IA 2IA I4A 

U.S.S. R. 78 7 7 7 7 76 78 14A 14A  78 78  7B 

WESTERN 
ALASKA 21A 14 

UNITED 
7 7 7 7 

STATE3 
7 1A 7A  14 

TO: 
21  71A 

ARGENTINA 21A 14 7A 78 78 7 78 14A 2IA 21A 21A 21A 

AUSTRALIA 21A 21 14 7 78 70 79 78 14 21 71A 21A 

CANAL ZONE 21 14 7 7 7 7 7 14A 2IA 21A 21A 21A 

ENGLAND 79 7 7 7 7 7 78 748 21A 14A 148 76 

HAWAII 214 21 14 74, 7 7 7 7 14 21A 21A 21A 

INDIA 78 14 78 78 78 78 78 78 148 7B 78 79 

JAPAN 71A 144. 748 78 7 7 7 7 7 70 148 71A 

MEXICO 21 14 7 7 7 7 7 7,4 21 21A 2IA 21A 

PHILIPPINES 71.4 14A 148 79 78 7B 78 7 148 1413 148 14 

PUERTO RICO 21 14 7 7 7 7 7 144 2IA 71A 214. 21 

SOUTH AFRICA 71 14 7 78 78 70 78 14 2IA 21A 21A 14A 

78 7 7 7 78 78 78 7B 14 7B 78 78 

EAST COAST 21 14 7 7 7 7 7 14 714 7IA 21A 2IA 

A = Next higher frequency may also be useful 
B = Difficult circuit this period 
F = Fair  G  Good  P r Poor 
SF = Chance of solar flares 

d ece m ber 

sun m on tus  w ed  thu Irl sat 

1 
F/SF 

2 
F/SF 

3 
F -. -

4 5 
G G 

12 
G 

6 
F 

13 
G 

20 
F 

27 
F 

7 
G 

8 
G 

9 
G 

10 
G 

11 
G 

14 
F 

15 
F 

16 
G 

17 
G 

18 
F 

19 
F 

21 
G 

22 
G 

23 
G 

24 
F/SF 

25 
P/SF - 

26 
F 

28 
G 

29 
G 

30 
G 

31 
G 
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LisT of AdvER-risats 
R.S. No.  Page  R.S. No. 

AEA/Advanced Elect Applica., Inc. 

  32, 165 

3  AED Electronics   76 

362 A.P. Systems   169 

1  Adirondack Radio Supply, Inc   169 

314 Alliance Mfg. Co  45 

5  Amateur-Wholesale Electronics 

  23, 216 

7  American Crystal Supply   173 

334 Amidon Associates   171 

301 Appli. & Equip. Co., Inc   173 

8  Aptron Laboratories   163 

•  Associated Radio  220 

358 Astron Corporation  91 
10  Avanti Research & Develop   109 

11  Barker & Williamson  165 

483 Barker & Williamson  188 

12  Bullet Electronics  208. 209 

477 Centurion International   186 
13  Clegg   101 

89  Clutterfree Modular Consoles.... 89 

14  Comm. Center, NE  87, 147 

382 Comm. Concepts, Inc   171 

377 Communications Electronics   196 

15  Comm. Specialists   10, 11 

16  Crown Micro Products   

70  Cubic Communications, Inc 
20  DSI Instruments   

330 Debco Electronics   111 

•  Paul Davis Electronics   104 

346 Data Service   173 

365 Larry Dennison   146 

'  Digital Research Parts  210 

19  R. L. Drake Co  30,31 

•  80 Microcomputing   149 
•  Erickson Comm  105 

77  384 Jim-Pak Electronic Comp   

 83  •  Kantronics   
21 

'Please contact these advertisers directly. 

To receive full information from our advertisers 
please complete the following postage-paid card. 

Page  R.S. No.  Pigs  R.S. No. 

386 Electro-Components Div   173 

323 Fox-Tango Corp  86 
27  G.I.S.M.0   125 

25  Germantown Amat. Supply   136 

478 Gilfer Associates   186 

28  Godbout Electronics  218 

352 Grove Enterprises  29 

378 HVB  173 

345 Hal Comm  19 

31  Hal-Tronix  29, 45 

30  The Ham-Key Co  56 

32  Ham Radio Center  95 

33  Hamtronics, NY  211 

476 Hamtronics, NY   186 

481 Heath Co  186 

34  Henry Radio  Coy II 

305 Hustler, Inc   131 

363 I-Can Company  169 

•  iRL   146 

•  ICOM  915 

35  Info-Tech, Inc   105 

36  International Crystal Mfg  90 

38  Jameco Electronics  219 

479 Jameco Electronics  32 

39  Jan Crystals   146 
80,81 

4 

482 Karetron Engineering   188 
•  KB Microcomputing   149 

•  Kenwood  Coy IV, 7 

375 Herb Kreckman Co  104 

•  LaRue Electronics   169 

43  Lunar Electronics   17 

47  MFJ Enterprises  34, 35 

48  MHz Electronics   198-207 

56  Macaw Electronics   75 

Pees 

385 MELCO Enterprises   163  367 Slep Electronics   79 

44  Macrotronics   77, 91  484 Sony   187 

45  Madison Electronics  27  360 Soundpower   163 
46  Maggiore Electronic Lab   104  317 Space Electronics   104 

389 Magnetic Call Sign   169  309 Spacecoast Research  173 
49  Micro Control Specialties.  78, 136  67  Spectronics  215 

313 Micro Management Systems... 28  68  Spectrum Comm  62, 63 

50  Microcraft Corp   171  73  TET, USA  99 

383 Micro-80, Inc   171  •  Ten-Tec, Inc   13 

51  Microlog Corp  71, 103  76  Trac Electronics  25 

52  MidCom Electronics, Inc   70  77  Tufts Radio Electronics.... 150-161 

388 Mor-Gain   51  361 UHF Sales & Service   104 

318 National Comm. Group Co  74  37  UPI Comm. Systems, Inc   111 

54  OK Machine & Tool   137  •  Universal Communications   173 

55  Optoelectronics, Inc  3  387 Urban Engineering  51 
'  Orbit Magazine   114  311 Vanguard Labs  173 

57  P. C. Electronics  57  373 Van Gorden Engineering  77 

348 Pagel Electronics   146  90  VoCom Products Corp   131 

•  Palomar Engineers  25  79  Wacom Products   163 
380 Panasonic  33  80  Western Electronics   171 

58  Poly Paks  89  '  Wilson Systems, Inc.  90, 116-119 

60  Guest Electronics   197  82  Xitex Corp  76, 104 

61  Radio Amateur Callbook, Inc  91  83  Yaesu Electronics Corp. 

381 Radio Systems Tech., Inc   171   Coy III, 67, 93 

'  Radio World  97, 171  336 Z Associates   173 

62  Ramsey Electronics   214, 217 

'  Rochester Hamfest   18 
65  S-F Amateur Radio Services.  105 

374 SK Electronics   104 

376 SMP  79 

64  Semiconductors Surplus 
  195, 212, 213 

333 Sentry Mfg. Co   165 
•  73 Magazine 

  79, 115, 174, 221-224, 226 
66  Signalcrafters  76 

73 MAGAZINE 

Books ETC. 
Catalog #  Item  Price 

BK1016  73 DIPOLE & LONG WIRE ANTENNAS 

 $ 5.50 

ST0000  73 BACK ISSUE  $ 3.00 

ST2500  73 BACK ISSUES-25 OUR CHOICE 412.00 

ST0500  73 BACK ISSUES-5 YOUR CHOICE $ 8.75 

ST1000  73 BACK ISSUES-10 YOUR CHOICE 

 $14.00 

ST2501  73 BACK ISSUES-25 YOUR CHOICE 

 $25.00 

BK7307  BEHIND THE DIAL  $ 4.95 

BK7309  CHALLENGE OF 160  $ 4.95 

CT7305  CODE TAPE-5 WPM   4.95 

CT7306  CODE TAPE-6 + WPM  $ 4.95 

CT7313  CODE TAPE-13 + WPM  $ 4.95 

CT7320  CODE TAPE-20 + WPM  $ 4.95 

CT7325  CODE TAPE-25 + WPM  $ 4.95 

CT7394  CODE TAPES (ANY FOUR ABOVE)  $15.95 

BK7308  THE CONTEST COOKBOOK  $ 5.95 

BK7381  40 COMPUTER GAMES  $ 7.95 

BK7304  GIANT BOOK OF AMATEUR RADIO 

ANTENNAS  $12.95 

BK7322  HOBBY COMPUTERS ARE HERE  $ 4.95 

BK7325  HOW TO BUILD A MICROCOMPUTER & 

REALLY UNDERSTAND IT  $ 9.95 

BK1028  !COP AMP COOKBOOK  $12.95 

BK7312  MAGIC OF HAM RADIO  $ 4.95 

To order, complete the following postage-paid card, or itemize your order including 
detailed credit card information or check and mail to: 
73 Magazine/Mail Order Dept./Peterborough NH 03458. 

Catalog C  Item  Price 

BK1033  MASTER HANDBOOK OF HAM RADIO CIR-

CUITS  $ 8.95 

BK7340  THE NEW HOBBY COMPUTERS  $ 4.95 

CT7300  NOVICE THEORY TAPES  $15.95 

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 

QW0500  OSL CARDS-STYLE W -500  $13.95 

OX0250  OSL CARDS-STYLE X-250  $ 8.95 

QX0500  OSL CARDS-STYLE X-500  $13.95 

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  $ 6.50 

BX1000  SHELF BOX-1  $ 2.00 

BX1001  SHELF BOXES-2-7  $1. 50 each 

BX1002  SHELF BOXES-8 AND UP  $1.25 each 

BK7351  SSB THE MISUNDERSTOOD MODE..S 5.50 

CT7350  SSTV TAPE  $ 5.95 

SG1081  STUDY GUIDE-ADV. CLASS  $ 6.95 

Catalog I  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 

LB7381  TEST EQUIP LIB V3-RADIO EQUIP $ 4.95 

LB7362  TEST EQUIP LIB V4-IC TEST EC  $ 4.95 

BK7348  TOOLS & TECHNIQUES  $ 4.95 

BK1063  TTL COOKBOOK  $ 9.50 

BK1064  TVT COOKBOOK  $ 9.95 

BK7382  UNDERSTANDING & PROGRAMMING 

MICROCOMPUTERS  S10.95 

BK1069  VERTICAL BEAM & TRIANGLE ANTNS 

  5.50 

BK7368  VHF ANTENNA HANDBOOK  $ 5.95 

BK7370  WEATHER SATELLITE HANDBOOK.S 4.95 

magazine 

peterborough, n.h. 03458 
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READER 
SERVICE 
73 Mallazine. P  13 27 39, Clinton IA 527 I., 

This card is valid until March 31, 1981. 

Please help us to bring you a better maga-
zine—by answering these questions: 

I. What is your age? 

A. under 18 
B. 18-22 

C. 23-40 
. D. 41-60 
E. over 60 

IL ARRL 
• 1. Love it 
2. Don't care 

3. Hate it 

If you are not a subscriber 

please circle number 500. 

73 Magazine • December 1980 

BOOKS 
73 Magazine Pi4r Strert, Peterb,• ,.Igh  5 11  3458 

Please send me the following 73 products: 

Qty. Catalog • Unit Price 

Add S I shipping handling 

Total 

Please allow 4-6 weeks for delNep,. 

No C.O.D. orders accepted. 

Enclosed S  Check  M.O. 

Bill:  AE  MC  Visa 

Reader Service: Return this card  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 adwer-

tiser's individual Reader Service Number. Circle the corresponding 
numbers on one of the cards on this page. include your name. ad-
dress 8, zip. ad drop in a mailbox In 4-6 weeks you'll hear from the 
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With the Yaesu FT-480R 
TWO METERS COMES ALIVE! 

SSB activity is flourishing, repeater activity is at an all-time high, and 
OSCAR users are breaking records every day. Let the FT-480R step 
you up to space-age performance on SSB, CW, and FM. 

Coverage of 143.5 - 148.5 MHz (good news for 
you MARS operators) 

• USB, LSB, CW and FM operation are all built-in 

• Four channels of memory, with priority channel 

• Two VFOs for unusual repeater splits 

• Convenient synthesizer steps: 10 Hz, 100 Hz, or 
1 kHz per step on SSB/CW, 1 kHz, 20 kHz, or 
100 kHz per step on FM 

• Scanning control from microphone 

• Highly effective noise blanker 

• Receiver offset tuning for following Doppler-
shifted signals 

• SAT switch allows shifting of transmit frequency 
during OSCAR operation (many rigs cannot 
QSY on TX) 

30 watts DC input on FM/CW, 30 watts PEP in-
put on SSB, HI/LOW power selection on FM 
and CW 

\I\ 
Os° 140VJ Pva-013‘e 

SO F1-001 USBION I AMaftli 

()Meter Itanscovet 

\ \I\  AA/\\ 

Features 

E Built-in tone burst generator 

Bright LED signal strength/relative power output 
level meter 

• Easy-to-read fluorescent display of operating 
frequency and memory channel 

• Front panel switch for zeroing synthesizer to 
convenient step when changing modes from 
SSB/CW to FM 

Requires 13.8 VDC, negative ground 

Available Options: 

FP-80 AC Power Supply 
FTS-64E Synthesized CTCSS/Burst Encoder 

Price and specifications subject to change 
without notice or obligation 

Did You Know . . . 
Yaesu now has a crystal-controlled 
220 MHz FM rig — The FT-127 

83 

A kC)J 
The radio, 1080 

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

YAESU ELECTRONICS Eastern Service Ctr., 9812 Princeton-Glendale Rd.,Cincinnati, OH 45246 



New 2-meter direction. 

PS-20 TR-9000 B0-9 SP-I20 

A compact transceiver with FM/SSB/CW plus... 

TR-9000 

Note: Price, specifications subject to 
change without notice and obligation. 

Kenwood's done it again! Now, 
it's the exciting TR-9000 2-
meter all-mode transceiver... 
complete with a host of new 
features. Combining the con-
venience of FM with long dis-
tance SSB and CW in a very 
compact, very affordable 
package, the TR-9000 is the 
answer for any scrious Ama-
teur Operator! Versatile? You 

bet! Because of its compact-
ness, the TR-9000 is ideal for 
mobile installation. Add on its 
fixed station accessories and 
it becomes the obvious choice 
for your ham shack! 
See your Authorized Kenwood 
Dealer now for details on the 
TR-9000... the new direction 
in 2-meter all-mode trans-
ceivers! 

UP/OUWN micro-
phone (standard) 
..."beep" sounds 

with each fre-
quency step. 

KEN W OOD 
At /ICI ill t191414 It Lit rtirlit) 

TRIO-KEN WOOD COMMUNICATIONS INC. 
1111 WEST WALNUT/COMPTON CALIFORNIA 90220 


