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Pulse King-100 

Action Machine for 20 

Eg Are home-brew rigs a lost art? Not 
yet! Here's an SSB transceiver you 
can build.  .WB5IPM  12 

An Alarming Procedure 
NI This false-proof repeater emergen-
t' cy alert won't tie up expensive 

equipment.  WA1 LCF , K1FNX 

Trimming the Fat from ATV 
Why use 3 MHz when 500 kHz will do? 
WB6FHD proposes a way. 

WB6F HD  32 

The Forgetful Autodialer Puzzle 
ISI Even Sherlock couldn't figure out 

how to make an autodialer that re-
programs with no hardware 
changes. Elementary, says dear 
Batie.  W7BBX  40 

My Own Silver Mine 
RI For W1FLP, reclaiming silver from 

photographic fixer is cheap, easy 
and profitable. King Midas should 
have had it so good  W1FLP  46 

Fun-Equipment Revisited 
rS1 Here are higher-band versions of 

the ever-popular Fun-Mitter and 
Fun-Amp. They are based on the 
Fun-Philosophy: cheap and simple 

WARBR  48 

The Ultimate Breadboard 
There used to be two styles of proto-
types — rat's nest and cramped. Now 
there is a third style—simple. 

N6BW 

Beating the 
Untraceable Buzz 
i\--1 Man-made interference doesn't 
t••=t have to destroy reception. Not 

when you use W1GV's buzz-beat-
ing antennas.  W1 CV/4 

52 

The Care and Feeding 
of Optoelectronics 
rci There are many ways to make these 

devices earn their keep. Here is 
one.  K3VDB  62 

International Success Story: 
The BBC 
From its battery of transmitters, the BBC 
fires a daily salvo of news and entertain-
ment around the world. No commer-
cials, either.  Peterson 

Active-Filter Design Made Easy 
Using this BASIC program, if you 
don't like the design, then scrap it. 
All you lose is a few seconds. 

WD4HPC  78 

The Cornerstone of Equipment 
Failure: Heat Damage 
The proper heat sink will preserve tran-
sistors. Learn how to keep your circuitry 
from resembling a core meltdown. 

Shamburger 

24  Your January 
Home-Brew Project 
Ri No frills—just a solid 810 SSB ex-

citer for HF. Who says hams don't 
build anymore? VF 7000  92 

King of the Pulse Generators 
IK" One-shot or a train, I 1 L or CMOS, 
16-1 this generator will fit the bill. It's 

u ,,astwehat your test bench always 
,ntd  WA3RJS  100  

68 
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ICOM's Complete Ham Catalog 
Radios, Accessories and Prices (October 30,1982) 

-WeicorN6 
acri 

IC-720A IC-730 IC-740 

LHF 
HF 

41) IC 0 1111 

kcc 

The World System 
112 116th Ave NE. Bellevue. WA 98004 (206)454-8155 / 3331 Towerw(xotl Drive, Suite 307, 1)allas, TX 75234 Phone: (214 )620-278G 



5•STORE B YING POWER in action! 
KEN W OOD 

NEW! 

TR-7950 
2M, 45 WATTS, 

21 CHAN. MEMORY. 

TR-2500 

CALL FOR 
SPECIAL PRICES 

TS-
930S 

Ile 
lilt- ) 

- 
-7; W/ANTENNA 

TUNER 

$1799 w/FREE J SP-930 spkr. 
MC-60A Mic. 

SAVE $230 YK-88C-1 Filter 

TS-830S BARGAIN 
TRANSCEIVER PACKAGE 
w/FREE 
SP-230 Spkr. 

YK-88C CW Filter 

$94995 
A $1084.85 VALUE 

ZHU M[gE 

11 111 Plivic 

SALE! 
2 METER 

AMPLIFIERS 
6-3016 30W in, 160W out 
REG $239.95 $199.95 

B-1016 tow in, 160 W out. 
REG, S279,95 $249.95 

B-108 low in, 80W out. 
REG. $179.95 $159.95 

B-23 2W in, 30W out 

REG. $89.95 $79.95 

VLY IU 
HANDHELDS 
2 METER FT-208R 

70CM FT-708R 
EACH 

SALE $28995 

SALE! 
ANTENNAS/ 
TOWERS 
KLM KT-34A 
4 ELEMENT TRIBANDER 

REGULAR $389.95 

SALE $309 
KLM KT-34XA 
6 ELEMENT TRIBANDER 

REGULAR $569.95 

SALE $459 
CALL FOR OTHER KLM PRICES. 

TRI-EX W51 TOWER with 
KLM-KT-34A $1099 

TRI-EX W51 TOWER with 
KLM KT-34XA. $1239 

TRI-EX W51, 51' TOWER 
Reg. $999.95 $829.95 

PRICES ARE FOE CALIF. EXCEPT FOR 
CERTAIN COMB NATIONS. INQUIRE. 

ICO M 
IC-730 

LIMITED QUANTITY. ACT , 

011111- I z  lc 
qierg, W .111  ) 

f r.), •••••    . fiN — 
REGULARLY $829 

SALE $666 

BIG "666" DEALS 
IC R-70 

REG. 

$749 

ICOM s GREAT NEW GENERAL 
COVERAGE RECEIVER. 

SALE $666 

SERVING HAMS 
BETTER. 

North... south... east... we 

Bob Ferrero,W8RJ 
Jim Rafferty, N8RJ 

other well known hams 

give you courteous, 

personalized*, 
service. 

FREE SHIPMENT (U.P.S. Brown) 
CONTINENTAL U S A 

EXCEPT FOR SOME ALPHA. TRI EX and KLM ITEMS 

FREE 800  
PHONE 854-6046 

9:30AM to 5:30PM PACIFIC TIME. 

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

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES 

ANAHEIM, CA 92801 
2620 W. La Palma, 

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

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

Hwy 24 Downtown Left 27th off-ramp 
AEA•ALLIANCE • ALPHA • AMECO• AMPHE NOL • ARRL•ASTRON 

• AVANTI• BENCHER • BERK.TEK•BiRD•B& W•CALLBOOK•CDE 
•COLLINS•CUBIC •CURTIS • CUSHCRAFT • DAIwA • DATONG 

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

SAN DIEGO, CA 92123 
5375 Kearny Villa Road (619)560-4900 

Hwy 163 & Clauremont Mesa Blvd 
• DENTRON • DRAKE • DX ENGINEERING • EIMAC • HUSTLER 
• HY.GAIN • ICOM • JW MILLER. KEN WOOD • KLM • LARSEN 
• LUNAR • METZ • MFJ • MICRO LOG • MINI PRODUCTS 

HAM 
RADIO 
OUTLET 

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

San Diego Fwy at Victory 131vo. 
• M.RA,yy • NYE • PALOMAR• ROBOT •ROHN• SHURE • SWAN 

• TELEX • TELREX• TEMPO.'EN-TEC• TRISTAO • VOCOM 
• YAESU and many more. 

Poces spec,hcations descriptrons subject to change without notice.  Calif residents please add sales tax. 



R-X Noise Bridge 

” 1 11 1 1 1Pi -   

• Learn the truth about 
your antenna. 

• Find its resonant fequency. 

• Adjust it to your operat-
ing frequency quickly and 
easily. 

If there is one place in your station where 

you cannot risk uncertain results it is in 

your antenna 

The Palomar Engineers R-X Noise Bridge 
tells you if your antenna is resonant or 

not and, if it is not, whether it is too long 
or too short All this in one measurement 

reading. And it works just as well with 
ham-band-only receivers as with general 

coverage equipment because it gives 
perfect null readings even when the 
antenna  is not  resonant  It gives 
resistance and reactance readings on 

dipoles, inverted Vees, quads, beams, 
multiband trap dipoles and verticals. No 
station is complete without this up-to-

date instrument. 

Why work in the dark? Your SWR meter 

or your resistance noise bridge tells only 
half the story Get the instrument that 
really works, the Palomar Engineers R-X 

Noise Bridge. Use it to check your 
antennas from 1 to 100 MHz. And use it 

in your shack to adjust resonant frequen-
cies of both series and parallel tuned cir-

cuits. Works better than a dip meter and 

costs a lot less. 

The price is $59.95 in the U.S. and 

Canada. Add $3.00 shipping/handling. 
California residents add sales tax. 

master charge 

a 

VISA 

Send for FREE catalog describing the 
R-X Noise Bridge and our complete 
line of SWR Meters, Preamplifiers, 

Toroids, Baluns, Tuners, VLF Conver-

ters, Loop Antennas and Keyers. 

Palomar 
Engineers 
Box 455, Escondido, CA 92025 

Phone: (619) 747-3343 

Illir e5E ma w a5r11 COUlERrER  1? 

• .  0--  ' — lb= 

EA once again breaks new 
ground  in the code com-
munications field with the 
new model MBA-RC reader/-
code converter. The MBA-RC 
decodes Morse, Baudot or 
ASCII signals off the air and 
displays them on a large 32 
character  alphanumeric 
vacuum fluorscent display. In 
addition, it will output Morse 
code for keying your transmit-
ter. It will also generate RTTY 
(Baudot or ASCII AFSK two 
tone output. (170 or 850 Hz 
shifts.) Any of the acceptable 
input codes can be converted 
to any of the specified output 
codes  (any speed to any 
speed). If you have any of the 
common Baudot RTTY ter-
minals as an example, you 
can now send and receive 
Morse and ASCII with your 
keyboard and printer. You can 
even  generate  ASCII  or 
BAUDOT RTTY using your 
Morse hand key or memory 
keyer. 

Get the details. Write for our 
free product catalogue or bet-
ter yet,  see your favorite 
dealer. 

Prices and Specifications subject to 

change without notice or obligation. 
Software.':'copyright by AEA. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 
P.O. Box C-2160, 
Lynnwood, WA 98036 
(206) 775-7373 
Telex: 152571 AEA INTL 

AEA Brings you the 
Breakthrough! 

INFO 
Manuscripts 

Contributions in the form of manu-
scripts with drawings andtor 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. An contributions should be di-
rected to the 73 editorial offices. 
"How to Write for 73" guidelines are 

available upon request. 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 
Phone: 603-924-9471 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603-924-7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone: 603-924-9471 

Subscription Rates 
In the United States and Possessions 
One Year (12 issues) $25 00 
Two Years (24 issues) $38.00 
Three Years (36 issues) $53.00 

Elsewhere: 
Canada and Mexico—$27.97i1 year on-
ly, U.S.  funds. Foreign surface 
mail —$44.97/1 year only, U.S. funds 
drawn on U.S. bank. Foreign air 
mail —please inquire 

To subscribe, 
renew or change 
an address: 

Write to 73, Subscription Department, 
PO Box 931, Farmingdale NY 11737. 
For renewals and changes of address, 
include the address label from your 
most recent issue of 73. For gift sub-

scriptions, include your name and ad-
dress as well as those of gift reci-
pients 

Subscription 
problem or 
question: 

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

73: Amateur Radio's Technical Journal 
(ISSN 0098.9010) is published monthly 
by 73. Inc., a subsidiary of Wayne Green, 
Inc., 80 Pine Street, Peterborough NH 
03458. Second class postage paid at 
Peterborough NH 03458 and at addition-
al mailing offices. Entire contents copy-
right  1982, Wayne Green, Inc. All 
rights reserved. No part of this publica-
tion may be reprinted or otherwise repro-
duced without written permission from 
the publisher. Microfilm Edition —Uni-
versity Microfilm, Ann Arbor MI 48106, 
Postmaster Send address changes to 
73, Subscription Services, PO Box 931, 
Farmingdale NY 11737. 
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introducing a new dimension... 

COMPUTERIZED ANTENNA CONTROL 
ROM PRO-SEARCHTm 

or Contesters, 
X'ers, Handicapped 
perators and General 
urpose Ham 
perators: 

he Most Advanced 
ntenna Control 
vailable... 

The Only 
Computerized Unit 
The Only Talking 
Unit 
The Only Scanning 
Unit 
The Only 
Programmable Unit 
The Only Automatic 
Braking Unit 

ontesters: 

ro-Search seeks out a 
re-programmed heading, plus 
ores various common head-
gs and automatically scans 
• those rare multipliers, 
iving the operator hands-free 
,eration and more time for 
ntesting. 

X'ers: 

o-Search loads in short path 
d long path headings and 
ith the touch of a button, the 
stem works between both 
adings. Plus you have all of 
e other features of the Pro-
arch to aid you in catching 
at rare DX station. 

ndicapped Operators: 

0-Search offers ease of 
eration...control the entire 
stem with just one touch. A 
k loop.. vocally calls out the 
adings, allowing blind opera-
s to accurately program and 
ar their headings. 

neral Purpose Operators: 

-Search has numerous 
S. 
-set beam headings for 
EDS, VHR WORK, and many 
ers. Current headings can 
read, by displaying the 
sent directions with LEDS. 
Search also displays and 
res the last station worked, 
ich can be recalled by the 
to-Locate system with the 
ch of a button. 

Current Heading 
Display 

Last Heading Display 
and Visual Confirmation 
of Computer Instructions 

Programmable 
Keyboard and Memory 
Functions 

IIOSEARCH 

Pro-Se3rch Is 
Adapt ble To Many 
Systems, Simple 
To lostall. 

• Pro-SEarch is NOW  
available for most 
popJlar rotors. CDE, 
HY-GAIN, TELREX, 
WILSDN, ALLIANCE, 
and PROP-PITCH. 

Disconnect your 
preEent antenna 
con -rd l system and 
conneot ours. 

Some modifications 
are lecessary 
depending on type of 
rot or. 

To Order: 

1-80D- 325-4016 
1-314-994-7872 'Missouri) 

Or write: 

Pro-Search Electronics 
A Dv sion of Wurdack and 
Assoc ates, Inc. 
104-1 Clayton Road 
Suit 305 
St. Louis, Missouri 63131 
'Patent Pending 
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NEVER SAY DIE 
editorial by Wayne Green 

IT'S SNOW FUN 

Are you going to be wasting 
your time the second week of 
January chasing some fool 
DXpedition around twenty me-
ters or are you going to be out 
with a bunch of us on the slopes 
of Aspen, HTing it and having a 
ball? That's the low season in 
Aspen, so the prices are still a 
bargain...and it's right after the 
Winter Consumer Electronics 
Show in Las Vegas, if you're in 
the electronics industry. 
During the day, Chuck Martin 

WA1KPS (Tufts Electronics) will 
be leading the kamikaze group 
down the expert slopes, while I'll 
be struggling to keep up with the 
geriatric crowd and their walkers 
on the gentler slopes. It is a lot of 
fun to ski with fellow hams... 
keeping in touch with HTs. And 
it's even more fun to get togeth-
er for dinner at some of the fa-
mous Aspen restaurants and talk 
over the ham industry, DXing, 
and so on. 
If you can get away January 8-

12, we'll be skiing out of The 
Limelight Hotel (again), so don't 
miss the Eighth Ham Industry 

Winter Symposium...obviously 
an historic event. We're expect-
ing ham manufacturers there as 
well as dealers, so there should 
be some brisk discussions on 
discounts, service support, need-
ed new products, technical ad-
vances, and so on. 

THE VIEW FROM OVERSEAS 

With such a heavy percentage 
of our DX contacts going not 
much further than an exchange 
of names, locations, and, possi-
bly, in some rare cases, a recita-
tion of the equipment being 
used, not only are we failing 
most of the time to live up to one 
of the fundamental rationales 
for amateur radio—the develop-
ment of international friend-
ship—but also we are wasting 
an impressive technology. 
When is the last time you got on 
the air and had a half-hour con-
tact with someone in a relatively 
rare DX country? 

Rather than lecture you and 
try to make you feel guilty for 
maintaining the most eternal 
tradition of amateur radio, 
meaningless contacts, I'd rather 

NEW BAND APPROVED 

The FCC has approved use of the 10-MHz band, but amateur operation is limited 

and the Commission did not release the new rule without a cautionary note. 

According to the rule, most of the frequencies from 10.1 to 10.15 MHz are 

available to hams, except for a slice from 10.109 to 10.115 MHz. That section is still 

reserved for government use. 

General-, Advanced., and Extra-class licensees are allowed to transmit CW and 

RTTY (FSK and AFSK) with a final input power of up to 250 W. In its decision, the 

Commission cited the "limited size" of the band and the "temporary nature" of the 
ruling. 

The FCC's action is valid until the senate takes action on the WARC treaty, leav-
ing present limitations open for change. Although 30 meters has been a possibility 

since the 1979 WARC convention, approval of the treaty was delayed. 

Though the FCC previously denied an ARRL petition requesting use of the band, 

the amendment did not directly address the Commission's change of mind. 

-Strong interest" in the amateur community was cited as a reason for the deci-

sion, but the Commission warned that since its action is subject to future Senate 

decisions about the treaty, the amendment "may be effective for only a brief 

period." 

The FCC added that hams would be "ill-advised to invest heavily in equipment 

which can only be used in this band."—WB8JLG. 

go about this in a positive fash-
ion. I recognize that one of the 
problems when you meet some-
one new is to find a field of mu-
tual interest about which to talk. 
Most of us are so used to our 
own areas that we tend to forget 
that though they are pedestrian 
to us, they might be of con-
siderable interest to someone 
overseas. 
Sure, the chap in a small town 

in Germany will go to a fair in his 
area just as you may in yours. 
But there the similarity ends. 
While the fair I go to may offer 
Italian hot-sausage sandwiches 
with fried onions and green pep-
pers, fruit salad, green salad in a 
pita-bread pouch, fried dough, 
french-fried onion rings, french 
fries, do-it-yourself ice cream 
sundaes, and corn on the cob, 
my friend in Germany will be eat-
ing a wide variety of sausages, 
hot potato salad, grilled fish, 
pigs' knuckles, shashliks, and 
drinking new wine or a special 
seasonally-produced type of 
beer. At French fairs, the fare is 
again different, but no less 
delicious. 
In order to work toward bring-

ing amateurs together on a 
worldwide basis, I'd like to solic-
it regular reports on hamming 
overseas via a group of corre-
spondents. If you are living in 
some area of the world which 
should be reported on in 73... 
or if you know someone who 
might be interested in such, I'd 
like to hear from you. 
What I have in mind is a regu-

lar... perhaps monthly for 
many areas...report on any 
news of interest to hams around 
the world. I think many of us 
would like to know about con-
tests which are coming up 
which are organized in your 
area. We'd like to know about 
new certificates. We'd like to 

know about any outstanding 
ham conventions. We'd like to 
know about ham products 
which are made in your area. 
We'd like to know more about 
the growth of hamming, any 
special developments, impor-
tant rule changes, how to get a 
visitor's license, and so on. 
What areas? I'm open to sug-

gestions. Perhaps we'd like to 
hear from the U.K., Germany, 
France, Benelux, Scandinavia, 
Southern Europe, the Mediterra-
nean area, the Mideast, India, 
Japan, Southeast Asia, Austra-
lia-New Zealand, Oceania, 
South America, the Carib-
bean... and so on? 
Regular correspondents will 

not only be paid for the reporting 
work, but also will get special 
press passes from the maga-
zine, special OSL cards, busi-
ness cards, and other such doc-
uments to help them with their 
reporting contacts. 
This would be a good medium 

for bringing up area problems 
for world discussion. It would 
help us know more about com-
ing and past DXpeditions. We 
might be able, with such a wide-
spread correspondent system, 
to develop some sort of network 
of ham help to meet traveling 
hams and make them welcome. 
We would be better able to keep 
things like local net frequencies 
known, repeater channels publi-
cized, and so forth. 
I would love to have some 

correspondents from Iron Cur-
tain countries, recognizing that 
they might prefer to be paid in 
magazine subscriptions and 
books rather than American 
cash, which can be a problem. 
If you have any good friends 

in spots around the world who 
you think might be able to pro-
vide a continuing series of inter-
esting reports, you might drop 
them a line with a copy of this 
editorial and suggest the idea. 
Or you could bring it up on the 
air...give you something of in-
terest to talk to them about. The 
prestige of being published in 
an international magazine can 
help a person substantially, 
sometimes. I remember when I 
first ran into that. It was in 1956 
and I was visiting St. Thomas 
and Dick Spenceley KV4AA. I 
was the editor of CO at the time, 
which I didn't think of as being 
of much importance. Well, I 
stopped by a store downtown, 
happened to mention Dick, and 
was told how important he was, 
doing a DX column for an inter-
national magazine! Hmmm. It 
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PA SCAN 

1/UFI.C11 

SSB, CW, AM, FM, digital VFO's, 10 memories, 
memory and band scan, dual 24-hour clocks... 

ri-2000 
The R-2000 is an all mode SSB, CW, AM, 
FM receiver that covers 150 kHz-30 MHz 
in 30 bands. New microprocessor con-
trolled operating features and an UP 
conversion PLL circuit provide maximum 
flexibility and ease of operation to 
enhance the excitement of listening to 
stations around the world. Key features 
include digital VFO's, ten memories that 
store frequency, band, and mode informa-
tion, memory scan, programmable band 
scan, fluorescent tube digital display, 
and dual 24-hour clock with timer. 

R-2000 FEATURES: 

• Covers 150 kHz-30 MHz in 30 bands. 
Uses Innovative UP-conversion digitally 
controlled PLL circuit. UP/DOWN band 
switches (1-MHz step). VFO's continuously 
tuneable across 150 kHz-30 MHz. 

• All mode: USB, LSB, CW, AM, FM. 
Provides expanded flexibility in receiving 
various signal types. Front panel mode 
selector keys. with LED indicators. 

• Digital VFO's for best stability. 
50-Hz step, switchable to 500-Hz or 5-kHz, 
using front panel pushbutton switches. 
F. LOCK switch provided 

• Ten memories store frequency, band, 
and mode data. 
Complete information on frequency, band, 
and mode is stored in memory, assuring 
maximum ease of operation. Each mem-
ory may be tuned as a VFO. Original 
memory frequency may be recalled. 
AUTO. M switch for automatic storage of 
current operating data, or, when off, selec-
tive storage of data using M. IN switch. 

• Lithium battery memory back-up. 
(Est. 5 yr. life.) 

• Memory scan. 
Scans all memories, or may be 
programmed to scan specific memories. 
HOLD switch interrupts scanning. Fre-
quency. band, and mode are automatically 
selected in accordance with the memory 
channel being scanned. The scanning 
time is approximately 2 seconds 
per channel. 

• Programmable band scan. 
Scans automatically within the pro-
grammed bandwidth. Memory channels 9 
and 0 establish upper and lower scan 
limits. HOLD switch interrupts scanning. 
Frequency may be adjusted, using the 
tuning control, during scan HOLD. 

• Fluorescent tube digital display 
(100-Hz resolution). 
Built-in 7 digit fluorescent tube digital 
display indicates frequency or time, plus 
memory channel number. DIM switch pro-
vided. The display may be switched to 
indicate CLOCK-2. FREQUENCY. CLOCK-1. 
and timer ON or OFF by the front panel 
FUNCTION switch. 

• Dual 24-hour quartz clocks, with timer. 
Permits programming two different time 
zones. Timer for ON and OFF program-
ming. Timer REMOTE output on rear 
panel (not for AC power). 

• Three built-in IF filters with NARROW/ 
WIDE selector switch. (CW filter 
optional.) 
6 kHz wide or 2.7 kHz narrow on AM. 
2.7 kHz automatic on SSB. 2.7 kHz wide 
on CW, or, with optional YG-455C filter 
installed. 500 Hz narrow. 15 kHz auto-
matic on FM. 

• Squelch circuit, all mode, built-in, with 
BUSY indicator. 

• Noise blanker built-in. 
Eliminates pulse-type noise on SSB. 
CW. and AM. 

• Large front mounted speaker. 

• Tone control. 

• RF step attenuator. (0-10-20-30 dB.) 
Four step attenua or. plus antenna !use. 

• AGC switch. (Slow-Fast.) 

• "S" meter, with SI17P0 "S" scale. 

• High and low imredance antenna 
terminals. 
A high impedance (500 ohm) terminal, 
and a low impedance (50 ohm) co-axial 
connector are provided. 

• 100/120/220/240 VAC, or 13.8 VDC 
operation. (Optional DCK-1 cable kit 
required for 13.8 VDC.) 

Other features. 
• RECORD output jack. 
• Audible "beeper" (through speaker). 
• Carrying handle. 
• Headphone jack. 
• External speaker jack. 

Optional accessories: 
• HS-4. HS-5, HS-6 headphones. 
• DCK-1 DC cable kit. 
• YG-455C 500-Hz CW filter. 
• HC-10 World digital quartz clock. 

More Information on the R-2000 is 
available from all authorized dealers of 
Trio-Kenwood Communications 
1111 West Walnut Street 
Compton, Califo rnia 90220. 

KEN WOOD 
..pacesetter in amateur radio 

Specifications and prices are subject to change without notice or obligation. 
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Cornelia Taylor 

sure cut a lot of ice in St. 
Thomas. I was sorry to hear that 
Dick passed away recently... 
we'll all miss that incredible fist 
of his. Any serious CW operator 
could tell Dick instantly by the 
perfection of his fist. 
Please give me a hand with 

this so that we can bring ama-
teurs worldwide together a bit. 
The end result will be a lot more 
interesting things for us to talk 
about ... perhaps bringing more 
DX operators onto our bands. 
Ops in rare countries sure get 
sick of endless demands for in-
stant contacts and QSL cards. I 
get ham magazines from the 
U.K., South Africa, Malaysia, Au-
stralia, and so on, so I have a fair 
idea of what is going on ... but 
99.99% of you don't have that 
sort of input or the resources to 
pay for such a wide variety of 
magazines. Columns devoted to 

Continued on page 118 

OSL OF THE MONTH 

This month's winning OSL comes from a Baptist mission in Kenya, the home of Milton 

(5Z4CL) and Charlotte (5Z4CM) &telt. The design is simple and informative, using only two 

colors to achieve a striking contrast. 
Few cards are as succinct as this one, telling the reader at a glance where in the world the 

station is located. And from a distance, charlotte and Milton's calls stand out clearly, leav-

ing no doubt that this OSL is probably the pride of many a DXer's Shack. 

Entering 73's OSL contest is easy—send your OSL, in an envelope, to: Editorial Offices, 
73, Peterborough NH 03458. Specify a book from 73's Radio Bookshop; if your card is 

chosen, we'll be happy to send the book along to you. Entries which are not in an envelope 

or do not specify a book will not be considered. 
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At Last. 
A microthin, synthesized, 

programmable, sub-audible 

tone encoder that fits inside 

the ICOM IC-2AT. 

Need we say more? 

$29 95 

ocm-sPEC 
07 

.1i NC 

g OELBSID t 
zOZ SD 

IMIIMAP1111% 

426 West Taft Avenue, Orarge, CA 92667 
800/854-0547 California. 714/998-3021 



C 1982. ENCOMM, INC 

—This Little Beauty is the first 
of our compact, low profile amplifiers for 
use with handheld radios. For VHF 
operations, this unit produces 10W to 
25W output with drive from your 0.5W 
to 3W handheld. Excellent for mobile 
use in your car. 

Turn it on with the convenient front 
panel controls, including Power LED 
and Transmit LED, or slip the package 
under the seat out of sight and out 
of mind. 

Low insertion loss on receive and selec-
table power level design provides low 
VSWR to the transceiver. 

Use with any talkie from 0.5W to 3W 
for lOW to 25W output. 

The HL-32V operates linear mode for 
SSB or FM (switch selected), and the 
best news of all: the price is only 
$89.95 suggested retail; At your favorite 
dealer now! 

-'.1 " / New Product Preview —An-
other super compact from Tokyo Hy-
Power Labs . . . This one is for UHF and 
it's beautiful, with the controls on the 
brushed metal face panel to make oper-
ation as easy as touch-and-go. 

The ultra compact HL-20U is a basic am-
plifier for all UHF handheld radios, and 
it can accept input levels from 200mW 
to 3W, to produce a big 20W output 
signal. 

Your UHF handheld operations have 
never experienced anything like this sur-
prising little amplifier from Tokyo Hy-
Power Labs. Price and availability of the 
HL-20U will be announced soon. 

..)n TOKYO HY-POWER LABS, INC. 

Long the quality leader among fine 
Japanese communications equipment 
manufacturers, TOKYO HY-POWER 
LABS now makes these outstanding 
units available to you through American 
dealers. Now you can get our advanced 
features and quality at your kind of 
prices. 

Tokyo Hy-Power Labs' HC-150 tuner, with an accurate 200W 3-30 
MHz power meter/VSWR bridge and sturdy, quality-built coax or 
wire line antenna coupler, provides smooth, precision matching from 
any barèoot transceiver to antenna between 10 and 200 ohms. For 
a most reasonable sum of S99.95. 

If stompin' through the ORM at the edges of the band, where 
somehow the DX always seems to be, and where the VSWR usually 
heads for the sky, is your kind of thing; the HC-2000 is your kind of 
coupler. t can provide a matched antenna, while ready for both 
forward and reflected power at the same time on the accurate dual 
meter V.S.VVR/wattmeter. At S349.95 suggested retail, the HC-2000 
can hancle the output resulting from the full legal limit input to your 
linear amplifier. 

The next time you want to make a lumpy line flat or to make a long 
line perfcrm as it should, use a quality built, quality performing Tokyo 
Hy-Power Labs antenna coupler. 

pAlfriy-POWER LABS, INC. 
Distributed by 
Encomm, Inc. 
2000 Avenue G, Suite 800, Plano, Texas 75074 
Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL 

v•208 



When it comes to 

QS L 3s •  le  • 

it's the 

ONLY BOOK! 
US or Foreign Listings 

19 8 3 11 6 

D O S 

NOW READY! 
Here they are! The latest editions of the 

world-fa mous  Radio  A mateur  Callbook 
are  available  now.  The  U.S.  edition 

features over 400,000 listings, with over 

75,000  changes  fro m  last  year.  The 

Foreign edition has over 370,000 listings, 

over 50,000 changes. Each book lists calls 

and the address infor mation you need to 
send OSL's. Special features include call 

changes,  census  of  amateur  licenses, 

world-wide OSL bureaus, prefixes of the 

world,  international  postal  rates,  and 
much more. Place you order for the new 

1983 Radio A mateur Callbooks, available 

now. 

Each  Shipping  Total 

Li US Callbook 

E Foreign 
Callbook 

$19.95  $3.05 $23.00 

$18.95  $3.05 $22.00 

Order both books at the same time for 

$41.95 Including shipping. 

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

AMATEUR ;woo 

SPECIAL OFFER! 
Amateur Radio 
Emblem Patch 

only $2.50 postpaid 
Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 

ORDER TODAY' 

RADIO AMATEUR I 

c aii b o o k INC 
c iill k‘ Dept.  B 

925 Sherwood Drive 

Lake Bluff, IL 60044, USA 

HF MOBILES 
DELIVER 
FIXED STATION 
PERFORMANCE 
Hustler HF anternos deliver 
outstanding signal reports - 
wherever you'i e mobile! 

Design your own HF mobile 
from a full selectior of top-
quality; U S.-made stainless 
steel ball mounts, quick dis-
connects, masts, springs, and 
resonators. You car cover any 
6-to-80-meter band. Choose 
from medium or high power 
resonators with broadest 
bandwidth and lowes' SWR for 
optimum pisrformanc:e on any 
band. Easy band cnange and 
garaging with Eiwtlar's fold-
over mast, toc. 

3275 'r Aven ie Aven 
Kissimmee, Fl rlda 32741 

Ask any horn - the test HF 
mobiles on the roc d Pome 
from: Hustler - stllt e 
standard of perfortlance 

ER) 

$4.95 

Small rugged lightweight 
weatherproof 

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

• Replaces center insulator 

• Puts power in antenna 

• Broadbanded 340 MHz 

• Small lightweight aria 
weatherproof 

• 1 1 Impedance ratio 

• For full legal power and more 

• Helps eiim!nate TV' 

• Wan SO 239 conner 

Oft-O 
Balun 

only $12.95  'Ti 

W./ \ 

HI- 0 A NTE N N A 

C E NTE R IN S UL AT O R 

Replaces center insulator A  Handles full legal power 

*).•  and more 
$6.9$ wah SO 239 connector 

H 1.0 A NTE N N A 

E N D IN S UL AT O R S 
Rugged, light weight, intec. 

lion molded of top quality 
material, with high dielec-
tric qualities and excellent 
weatherability. End insula-
tors are constructed in a 
spiral unending fashion to 
permit winding of loading 
coils or partial winding for 
tuned traps. 
May be it,ed tur 

•r,,y wire strain insulatOrS 

• •  or center insulators tOr 
•• 

'•  on ot antenna loac 
ir irultiband traps 

DIPOLES 
MODEL  RANDS  LENGTH 
Dipoles 

D-80  80,75 
040  40,15 
0-20  20 
D-15  15 
D-10  10 

ShorleaPd 

SD-80  80,75 
SD-40  40 

P•• 0110 0001.6 

PD-8010 
P0-4010 
PD-8040 
PD-4020 

80,40,20,10,15 
40,20,10.15 
80,40,15 
40,20,15 

WITH ETTO 
PRICE WITH  CENTER 
HI-0 DAL UN  INSULATOR 

130  $31.95 
66  28.95 
33  27.95 
22  26.95 
16  25.95 

$27.95 
24.95 
23.95 
22.95 
21.95 

90  35.95  31.95 
45  32.95  28.95 

130  43.95  39.95 
66  37.95  33.95 
130  39.95  35.95 
66  33.95  29.95 

Duale shot...H.4Ni  only same as mcluded in RD rnOTHIs 

S-80  80,75  $11.95 pr 
S-40  40  $10.95 pr 

All antennas are complete with a HI-0 Balun or HI-Q 
Antenna Center insulator, No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD 
models only 50) rated for full legal power. Antennas 
may be used as an inverted V and may also be used 
by MARS or SWLs. 

Antenna accessedes-available with antenna orders 
Nylon guy rope 4500 test 100 feet  $4.49 
Ceramic (Dogbone Type) antenna insulators $1.50 Pr 
SO-239 coax connectors  .55 

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

Va n  Dealer Inquiries Invited 

Gorden 
Engineering 

BOX 21305 B, SOLTH EUCLID, OHIO 44121 

See List 01 Advertfsers on page 114 73 Magazine • January, 1983  11 



Frank H. Perkins WB5IPM 

Box 13642 
Arlington TX 76013 

Action Machine for 20 
Are home-brew rigs a lost art? Not yet! 
Here's an SSB transceiver you can build. 

designed and  built 
mini'ceiver 20 to learn 

something about SSB trans-
ceiver design. Several times 
in the course of the project I 
became convinced that I 
was learning more about 
SSB transceiver design than 
I ever wanted to know! Any-
way, mini'ceiver has worked 
out and it's quite a conversa-
tion piece on the air. You 
can run mini'ceiver from a 
lantern battery, which opens 
up a number of possibilities. 
I have made an effort to use 
readily-available parts and 
easy-to-tune circuits in 

miniceiver 20 

•  14.25 

Photo A. Mini'ceiver 20 
the basics. 
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mini'ceiver, so I feel you will 
have a good shot at making 
it work if you want to give it 
a try. 
This  article  covers 

minrceiver's circuit opera-
tion once over lightly and 
then, in some detail, the cir-
cuit schematics. No math or 
theory here, just a shirt-
sleeve discussion of the cir-
cuitry and how well it seems 
to work. If you are game at 
this point, I'll then give you 
some hints on how to build 
and tune up mini'ceiver, and 
I'll wind up with some ideas 
on accessories, possible de-

is an SSB transceiver boiled down to 

sign alternatives, and opera-
tion. If you've always want-
ed to build a good size proj-
ect from scratch but never 
quite got around to it, this 
article is written for you. I'll 
try to give you an idea of 
what you've been missing. 

Mini'ceiver Circuit 

Operation 

Let's first look at Fig. 1, 
minrceiver's block diagram. 
Mini'ceiver is a 20-meter sin-
gle-conversion superhetero-
dyne transceiver boiled 
down to the basics. A con-
ventional 9-MHz i-f frequen-
cy is used. 
In the receive mode, an 

incoming signal in the 
14.25-14.30-MHz range is 
routed through the receiver 
antenna switch to a dual-
gate MOSFET mixer where it 
is mixed with the vfo signal 
(vfo range is 5.250-5.300 
MHz). The mixer's differ-
ence output, at 9 MHz, is 
routed through the receiver 
side of the T/R filter switch 
to the four-pole crystal 
filter, which provides the re-
ceiver's selectivity. The i-f 
output from the crystal filter 
is amplified by a single-
stage IC amplifier which 
can provide a voltage gain 
of up to about 1000. The 

output from the i-f amplifier 
is mixed with the 8.9985-
MHz bfo in the MOSFET 
product detector, recover-
ing, typically, 5 mV of audio. 
The audio output from 

the product detector is am-
plified by the low-level au-
dio amplifier and then 
routed to the agc amplifier 
and the volume control. The 
agc amplifier further ampli-
fies the audio to around five 
volts peak-to-peak and then 
detects this signal to devel-
op the agc control voltage. 
Meanwhile, audio from the 
volume control is routed to 
the audio power amplifier 
and on to the speaker jack. 
While in the receive mode, 
the transmit circuitry is dis-
abled by switching off the 
+T supply voltage. 
In the transmit mode, the 

+T voltage is switched on 
as the +R voltage is 
switched off, enabling the 
transmitter circuitry as the 
receiver circuitry drops out. 
Low-level speech signals 
from the microphone are 
amplified to about 1.5 volts 
peak-to-peak by the speech 
amplifier and applied to the 
balanced-modulator audio 
input. Here the audio is 
mixed with the bfo signal in 
an IC double-balanced mod-



RECEIVER 
ANT SWITCH 

VFO 
525-5.30MHz 

RECEIVER 
MIXER 

•R 
a 

T/R FILTER 
SWITCH 

T/R VOLTAGE 
SWITCH 

ulator. The double-sideband 
output from the modulator 
is routed through the trans-
mit side or the T/R filter 
switch to the crystal filter. 
The crystal filter strips off 
the unwanted lower side-
band and routes the 9-MHz 
SSB signal to the transmit 
mixer. At the transmit mixer, 
the 9-MHz SSB signal is 
mixed with the vfo signal 
and the sum output at 14 
MHz is developed in the 
transmit mixer's tuned out-
put circuit. 
The 14-MHz SSB signal 

next is amplified by two 
MOSFET low-level transmit 
amplifiers to about 600 mV 
peak-to-peak. The driver 
stage boosts this signal to 
about 200 mW and the final 
amplifier to about 1.5 W. 
The output from the final is 
sent to the antenna. Since 
the receiver antenna switch 
is open in the transmit 
mode, the receiver mixer is 
protected from overload. 
The + R and +T power-

supply voltages are alter-
nately switched on under 
the control of the micro-
phone PTT switch. All in all, 
mini'ceiver is a simple and 
straightforward design. 

TIR Voltage Switch 

Almost every modern SSB 
transceiver design incorpo-
rates digital logic, and 
mini'ceiver is no exception. 
Refer to Fig. 2, the T/R volt-
age switch schematic. A 
4093 BE  CMOS  quad 
Schmitt NAND gate is the 
heart of this circuit. When 

CRYSTALMH  FILTER 

TRANSMIT 
MIXER 

-4-
IF 
AMPLIFIER 

SPEECH 
AMPLIFIER 

LOW-LEVEL 
MIT AMP 

PRODUCT 
DETECTOR 

BALANCED 
MODULATOR 

OF0 
89985MHz 

Fig. 1. Mini'ceiver 20 block diagram. 

the PTT switch is open, +12 
V dc is applied to R1 and on 
through the gate intercon-
nections to pull R3 low at 
pin 10. This turns on Q1 and 
supplies + R to most of the 
receiver circuitry. + R also 
turns on Q4, which helps 
pull down the +T voltage 
on a transmit-to-receive 
transition. Meanwhile, pin 
11 is at +12 V dc and Q2, 
+ T, and Q3 are off. 
When the PTT switch is 

closed, the input side of R1 
is grounded, which first al-
lows pin 10 to go to 12 V dc, 
shutting off Q1 and Q4. 
About 30 milliseconds later 
pin 11 will go low, turning on 
Q2 and Q3, supplying + T to 
the transmit circuitry and 
clamping + R to ground. R2 
and C3 account for the time 
that both + R and +T are 
off during a receive-to-
transmit or transmit-to-
receive transition. R1 and C2 
simply form a glitch filter. 
Schmitt inputs were chosen 

•i2vDC 
PHONO  a 
JACK 

12v0C 

TO Z.̀,T   

DRIVER 

LOW- LEVEL 
AUDIO AMP 

AGC 

for reliable logic switching 
with the slow rise times pro-
vided by R1-C2 and R2-C3. 
The vfo, bfo, audio power 

amplifier, and the collectors 
of the transmitter diver and 
final amplifier are continu-
ously supplied with +12 V 
dc from the input power 
jack. Cl provides dynamic 
filtering for operating from 
dry cell batteries, etc. 

Vfo and Bfo 

Fig. 3 provides the vfo and 
bfo schematics. We'll start 
with the latter. The bfo is a 
grounded-base crystal oscil-
lator designed to work with 
a series-resonant 8.998500-
MHz crystal. It is easily 
tuned ± 300 Hz, which al-
lows you to tailor the 
"sound" of the rig some-
what. It will provide a 5-V 
peak-to-peak output when 
loaded by the product de-
tector and balanced modu-
lator. Note that it is en-
closed in a minibox. This is a 

? 1 
1111125 

RI 
2 25 

C2 1  
12F 

--±C 
3500AF 

th 25V 

R2 
2 2K 

I CI 
•0938E 

ICI 
409 38E 

Z D na IT 

ICI 
40938E 

4 

FINAL 
AMPLIFIER 

AUDIO POWER 
AMPLIFIER 

•,2v 

CN/CFF SW wk - 2 

must. I first had the bfo cir-
cuit on the receiver main 
board. I also had about two 
volts of bfo in the i-f amplifi-
er output, plus all the local 
AM radio stations, etc! Keep 
the bfo shielded from the i-f 
amplifier; that is sage 
advice. 
The vfo consists of a buf-

fered Hartley oscillator de-
signed along recently-pub-
lished guidelines.  I found 
the vfo to be quite stable. 
Tuning is very fast; you may 
want to use a reduction 
drive if you don't have a 
steady hand. R18 allows the 
vfo output to be adjusted to 
5 V peak-to-peak. The vfo al-
so is built in a minibox, pri-
marily for its own protec-
tion. The box helps stabilize 
temperature and shield the 
vfo from other rf signals. 

Receiver Rf Section 

CR3, CR4, R24, R25, R26, 
C28, and C29 form the re-
ceiver antenna switch. In the 

iC 5  2 01  2 25 

02 
TIP125 

1,1  R3 

r; I409313E 

#7 
IK 

R5 
IK 

2N2222 

R6 
3 35 
•  

RIO 
I K 

Fig. 2. T/R voltage switch. 

C4 Ril ri   

.01  2.25 

R9 
100 

2N2222 
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VFO 

CT 
IBC/ 
NPO 

CB 
180 
NPO 

II  
/77  /77  /77 

C6 
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CIO 
33 
NPO 

L 
243 

T-50-6 
CORE 

)1  • 

Z 

930 

05 
MPF 102 

RI 3 
100K 

614 

330 

CR2 
6 2VDC 

CI3 I 

06  22 AT I  I  01 

40673/36211 

6  CR1 
/77  1691413 

MIN1BOX ENCLOSURE 

C16 
10pF 

C17 1 
0, I 

RIG 
RIO  47 K 
ico   

Ri7 
,77  100 

C20 1 i63 
470 

IO % 
I C19 

0 

co',8 
RIB 
10K 

/77 

8F0 

11" 13T 

1 C15 
1 500pF 

•12vDC 

L2 
L43 -2 
FORM 

819 
,00 

01 
262222 

receive mode, R25 supplies 
current to CR3-R24 and CR4-
R26 from + R. CR3 and CR4 
are forward-biased with 
about 5 mA dc and appear 
to small rf signals from the 
antenna as 25-Ohm resis-
tors. Receiver signals thus 
easily can pass through C28 
and C29, which are dc block-
ing capacitors, and the 
two forward-biased diodes 
to the input transformer of 
the mixer. 
When the bias to the di-

odes is removed in the trans-
mit mode, the diode switch 
opens. Notice that when the 

1R204 7K  

/77 

T1  C21 
8.99855R  180 
.001 %  I SM 

 III   C22 
III  R22 1.1000 

SM 

C23 
.01 

iST 

L3 
L43-2 
'FORM 

11)76,  

C24 1  1 -C25 
22,.F 1'  I  01 

R23 
100 

  TO TRANSMIT 
*SO RECEIVER 

RU-56  MIXERS 
PHONO JACK 

I RG-58 
PHONO JACK 

--@ =-)  TO PROOUCT 
DETECTOR AND 
BALANCED 
MODULATOR 

C27   500of •i2VDC 

MINIBOX ENCLOSURE 

Fig. 3. Vfo and bfo schematics. 

rf output from the final am-
plifier is positive, CR3 is 
reverse-biased so little sig-
nal makes it to the mixer in-
put transformer. When the rf 
output from the final is neg-
ative-going, CR3 is forward-
biased so the rf signal ap-
pears at R25. However, CR4 
is now reverse-biased, block-
ing the rf output from reach-
ing the mixer input. 
The use of this type of di-

ode switch eliminates the 
need for a mechanical relay. 
Purists would probably add 
some rf chokes in series 
with the biasing resistors 

I-Il 101 III  OSCILLOSCOPE  V-352  35 mt 

and might use PIN diodes; 
however, I'm not a purist 
—just cheap. 

The receiver mixer em-
ploys the often-used 40673 
(Q8) which is adequate for 
this application. We now 
come to the second diode 
switch in the mini'ceiver, 
which is used to switch sig-
nals to the crystal filter from 
either the receiver mixer or 
the double-balanced modu-
lator. CR5 forms half the 
switch; CR8 (Fig. 6) forms the 
other half. When + R is on, 
CR5 is conducting about 6 

mA dc, again providing a 
low-loss path to small rf sig-
nals. Meanwhile, CR8 is 
back-biased, isolating the 
balanced modulator from 
the receiver-mixer output 
and crystal-filter input. R30 
is the biasing resistor for 
CR5. R31 establishes a suit-
able input impedance for 
the crystal-lattice filter. 

The crystal-lattice filter 
uses four crystals, two cut 
for series-resonance 750 Hz 
below center frequency and 
two cut for series-resonance 
750 Hz above center fre-
quency. The overall 6-dB 
bandwidth appears to be 
about 2200 Hz. Unwanted 
sideband suppression is 
around 26 dB (5%) at 1000 
Hz, which is OK for QRP. 

While the filter can be 
built for under $30, you 
won't hurt my feelings if 
you use a commercial filter 
here. Remember to adjust 
R31 and R32 to suit the com-
mercial filter's termination 
impedance if you decide to 
go this route. 

I've always had good luck 
with the MC1350 i-f ampli-
fier (IC2). It exhibits high but 
stable gain when properly 
terminated and smooth for-
ward agc action, assuming 
you keep the bfo signal out 
of it. The value of R40 and 
the turns ratio of L6 were 
chosen for high stable gain. I 

Al III  OSCILLOSCOPE  V-352  35 w, 

VOLTS/PV  VARIABLE  POSITION 
PULL SS 

About Photo C. Output spectrum consists primarily of the funda-
mental and harmonics. All spurs are more than 40 dB down. 

Photo B. Typical mini'ceiver SSB voice waveform. 
1.5-W p-p output. 
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xrry 

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

• Send and receive ASCII, Baudot and Morse code 
• Full length 72 character lines and 24 line screen 
• True "ASR" operation — pretype while receiving 
• 50 Line pretype, on-screen transmit buffer 
• 150 Line receive display buffer 
• MS03100 adds 450 lines of MAILBOX message storage 
• P31 green, 12 inch display screen is built-in 
• Control functions are clearly marked on keytops 
• On-screen status indicators with real time 
• Upper-lower case ASCII with ALL control codes 
• 45, 50, 57, 74, 100 baud Baudot 
• 110, 150, 300, 600, 1200, 1800, 2400, 4800, and 9600 baud 
ASCII — full or half duplex 

• 1 to 175 wpm send and receive Morse code 
• Current loop or RS232 I/O interface 
• ST6000 has tuning oscilloscope and loop supply 
• Three RTTY shifts: 170, 425, or 850 Hz 
• Multiple active RTTY filters and detector stages 
• Crystal controlled RTTY transmit tones 
• Printers available for hard-copy of all 3 codes 

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

Fit1 HAL COMMUNICATIONS CORP. 
BOX 365 
URBANA, ILLINOIS 61801  217-367-7373 

-345 
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don't suggest pushing the IC 
harder by raising the value 
of R40. You don't need the 
extra gain and accompany-
ing headache. 
The  faithful  40673 

MOSFET is again in service 
as a product detector at Q9. 
Notice the heavy audio by-
passing and decoupling. 

Receiver Af Section 

Refer to Fig. 5. An 11353 
dual op amp (IC3) is used as 
the receiver low-level audio 
amplifier. R47 allows the au-
dio gain to be trimmed out 
to suit. C50 and C51 help roll 
off the high-frequency re-
sponse of the audio section. 
The LM383 audio power am-
plifier, IC5, is somewhat of a 
power overkill, but it pro-
vides low-distortion audio at 
normal listening levels— 
much better than trying to 
push an underrated audio 
section too hard. 
IC4 is another LF353, this 

time used as an agc amplifi-
er and detector. I seem to 
get the best results with au-
dio-derived agc when the 
base audio frequencies are 
rolled off —which explains 
the small value of C54. R57 
controls the agc attack time 
and R58 controls the release 
time. Of course, changing 
C58 messes up both time 
constants. Agc characteris-
tics are quite subjective, so 
feel free to experiment here. 
You might consider agc 
something of a luxury on a 
basic transceiver. On 20 
meters, I don't. 

Speech Amp, 
Balanced Modulator, and 
Transmit Mixer 

Fig. 6 details the above-
mentioned circuitry. Again 
an LF353 is used as a two-
stage audio amplifier (IC6). 
This time it is rigged to pro-
vide a high-impedance input 
to the microphone. Since 
high-impedance audio cir-
cuits make me nervous, I 
heavily decoupled the input 
from rf. A 1496N double-bal-
anced mixer (IC7) is em-
ployed as the balanced 
modulator and works quite 
well. At least 40 dB of car-

rier suppression is easily ob-
tained by adjusting R77. No-
tice the other end of the T/R 
filter switch (CR8) at the 
output of the balanced 
modulator. 

After  being  routed 
through the crystal filter to 
do away with the lower side-
band, our 9-MHz SSB signal 
is ready to be translated to 
14 MHz. It was at this point 
that I started learning too 
much about SSB transceiver 
design. I won't bore you 
with all the mixer circuits 
that didn't work. Let me just 
say that I have seen just 
about every picket fence 
display on my spectrum an-
alyzer that I could imagine 
(see "Poor Man's Spectrum 
Analyzer," 73, August, 
1982). The biggest problem 
was the 3rd harmonic of the 
vfo at 1 5 MHz. Now you can 
supposedly get this out with 
a carefully designed multi-
pole bandpass filter, but it 
sort of compromises our sim-
ple-to-build theme. Fortu-
nately, there is another way. 

First, start with a 1496N 
double-balanced mixer. 
Next, don't drive the carrier 
port (pin 8) with more than 
70 mV peak-to-peak of vfo 
signal. This leaves the mixer 
pretty much in "linear" op-
eration so that not much 3rd 
harmonic of the vfo appears 
in the mixer output. (Refer 
to the spectrum photo, 
which tells the story.) Any-
way, we now have a clean 
14-MHz SSB signal, so on to 
the transmit amp chain. 

Transmit Amplifier Chain 

Referring to Fig. 7, we find 
the transmit amplifier chain 
uses both tuned and broad-
band stages. Q11 and Q12 
are tuned low-level amplifi-
er stages. There is more po-
tential gain in these stages 
than needed, so the turns 
ratio at L9 is not for imped-
ance matching, it's to 
"throw away" some extra 
gain without lowering Q. 
The turns ratio at L10 pro-
vides a suitable match be-
tween the drain of Q11 and 
the 30-Ohm or so input im-
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402BAS 
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MECHANICALLY Hy-Gain monoband antennas 
employ the best materials available and are 
fabricated with accurate tooling for an integral 
balance so all parts work together. For example, 
our element-to-mast brackets are the best in the 
industry and our tiltable mast-to-boom clamps 
are unique. Stainless steel hardware is chemi-
cally passivated to eliminate rust. All tubing and 
parts are deburred and finished so you don't 
have to re-manufacture the antenna before in-
stallation It all adds up to antennas with maxi-
mum mechanical integritythat withstand 80 mph 
(129 km/h) windloads and radial ice. 

105BAS 

1558AS 

2058AS 

ELECTRICAL performance is not based on 
theoretical calculations alone but is tuned and 
tested for optimum results on our government 
approved test range. Hy-Ga.n's factory tuned 
52 ohm Beta Match is exclusive and assures 
positive dc ground for lightning protection and 
reduced precipitation static. Though sometimes 
unconventional, our meticulous element 
spacing assures maximum F/ B ratio and un-
compromising power gain. VS WR at resonance 
is less than 1.5:1. All Hy-Gain monobanders 
handle maximum legal power. In short, elec-
trical performance is at maximum by design 
and requires no re-tuning. 

SPACE problems are virtually eliminated. Even our largest mono-
band antennas fit most residential lots. And thanks to Hy-Gain's 
careful materials selection and superb mechanical engineering, 
the weight and windload of antennas is at an absolute minimum to 
permit stacking on conventional heavy duty towers and rotators. 
This gives you maximum DX performance even with limited space. 

MONOBAND BEAMS 

Hy-Gain Monobander Antennas Maximus 
at Better Amateur Dealers 

TELEX  hg-gain  
TELEX CO M MUNICATIONS, INC. 

9600 Aidncn A. So Mmneapolts. MN 55420 U S A 
Europe Le Bonaparte-Office 711 Centre Aft awes Pans-Nord 93153 Le Btanc- Mesnd France 
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pedance of the driver. The 
driver is the broadband 
stage. The same feedback 
that sets the broadbanding 
on this stage pretty much en-
sures low-frequency stabili-
ty, which is what I was after. 
It seems a little hard to find 
a suitable driver for HF 
work, but the 2N3866, which 
often is used in cable TV sys-
tems, is very easy to find. 
Since it is a VHF transistor, 

Component 

4093BE 
1350P 
1496N 
LF353 
LM383 
TIP125 
2N2222 
MPF102 
40673 
2N3866 
MRF476 
1N914B 
1N4001 
8.998500 MHz 
8.999250 MHz 
9.000750 MHz 
L43-2 
L43-6 
FT-37-43 
FT-50-61 
T-50-6 
3-30 pF 
3-30 pF 
80-300 
4-40 
5% NPO 
10% TS 

C52 
5,AF 
25V 

LF 353 
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7U17113 
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Fig. 5. Receiver af schematic. 

feedback for the sake of sta-
bility seems prudent in an 
HF driver application. 

L12 matches the output 
of the driver to the 5-Ohm or 
so input impedance of the fi-
nal amplifier. A single pi net-
work of rather low Q trans-
forms the assumed 50-Ohm 
antenna impedance to 
around 35 Ohms, setting up 
the 1.5- W output with some 
room to spare. L16 and C108 

IC 
IC 
IC 
IC 
IC 
DBJT 
BJT 
JFET 
MOSFET 
BJT 
BJT 
Diode 
Diode 
.001 % SR crystal 
.001 % SR crystal 
.001 % SR crystal 
Coil form 
Coil form 
Toroid 
Toroid 
Toroid 
Var. cap., 1/4" shaft 
Var. cap., PC mount 
Arco trimmer 
Arco trimmer 
Ceramic cap 
Ceramic cap 

Ref8 

IC1 
IC2 
IC7-8 
IC3-4,6 
IC5 
01-2 
Q3-4,7 
05 
Q6,8-10 
Q12 
013 
CR1-8,10 
CR9 
Y1 
Y2,5 
Y3-4 
L2,5-7 
L4,8-10 
L6 
L11 
L14-16 
C9 
C6 
C114 
C108 
C7-8,10 
C20,30,34 
43,76-77 
88, 91 

CR6 
169148 R5e  
(2) 

56M 

C60 
220,.E 
25V 

C6I 
I  68,4F 

25V 

662 
ion  663 

106 

TO 
SPEAKER 
4-80 

I  1pF 
255 
LOW LEAKAGE 

AGC 
TO 
1C2 

form a series-resonant trap 
that takes care of the 2nd 
harmonic, which is the only 
offending spur. Notice that 
the bias to both the driver 
and the final amplifier are 
switched by +T. Despite 
some deliberate and unde-
liberate attempts, I've not 
managed to zing the final 
(probably because I have a 
spare). Harmonic suppres-
sion appears to be fairly in-

Parts List 

Supplied/ 

4 
2,4,6,7,8 
4 
2,4,7 
2,4,7 
2,4,7 
2,4,6,7,8 
2,4,6,8 
1,2,4,6,7,8 
2,7,8 
8 
2,4,6,7,8 
2,4,6,7,8 
5 
5 
5 
3 
3 
3 
3 
3 
6 
6 
8 
8 
Local TV supply 
Local TV supply 
or use silver 
mica 5% 

5 % SM 

500 pF 

1 uF 
CU-3000A 
CU-3011A 

Silver mica cap 

Feedthrough cap, 
threaded type 
Low-leak cap 
Bud minibox 
Bud minibox 

sensitive to antenna imped-
ance, which is characteristic 
of series trap suppression. 
R99 allows you to adjust the 
overall gain of the amplifier 
chain. 

Mini'ceiver Construction 

I feel that you will have a 
good chance of successfully 
building the mini'ceiver, or 
your customized version of 
it, if you are comfortable us-
ing a triggered oscilloscope 
in troubleshooting and have 
built several kits and scratch-
built projects. Or, of 
course, if you can get help 
from a friend and/or some-
one in your club or repeater 
group with the above ex-
perience. I'm not trying to 
discourage anyone; I just 
want you to have a good 
chance for success if you 
embark on the project. 
Building and experimenting 
is great fun, and I want it to 
stay that way for you. I 
believe that you can build 
mini'ceiver for about $200, 
maybe less if you have a big 
junk box. 

Parts 

See below for the list-

C21,22  2,4,8 
C105-107 
C15,17  1 

C58  7 
2 
2 

Note: Other components are garden variety 1/4- and V2-W resistors, 
+ 80, —10% 50-V ceramic capacitors, and standard electrolytic 
capacitors. 

Suppliers: 
1. Alaska Microwave Labs, 4335 E 5th Street, Anchorage AK 99504; 
(907)-338-0340. 
2. Allied Electronics, 401 E 8th Street, Fort Worth TX 76102; 
(817)-336-5401. 
3. Amidon Associates, 12033 Otsego Street, N. Hollywood CA 91607; 
(213)-760-4429. 
4. Jameco Electronics, 1355 Shoreway Road, Belmont CA 94002; 
(415)-592-8097. 
5. Jan Crystals, 2400 Crystal Drive, Fort Meyers FL 33906; 
(813)-936-2397. 
6. RadioKit, Box 411S, Greenville NH 03048; (603)-878-1033. 
7. Radio Shack. 
8. Semiconductors Surplus, 2822 N 32nd Street #1, Phoenix AZ 
85008; (602)-956-9423. 
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ESR-24 Satellite TV Receiver 
• All 24 Satellite Channels • Attractive Styling • Digital Display • UP/Down Channel Button Control • f ixed and \,ariable 
Audio Tuning for all Subcarriers • Normal/Inverted Video Switching •Signal and Tuning Meters •Single and Double Down 
Conversion Models • AFC for drift-free operation • Remote Control and Remote Metering Options 

Satellite TV System - AES Package 'Deaf 
Includes: • Wilson MD-11B Antenna with Polar Mount • Drake ESR-24 
Satellite Receiver w/Down Converter • 120° LNA • Scaler Feed • LNA Rotor 

1111 for $189500 _ For Details - Call Paul Wittkamp, WA9TFG 
at our Milwaukee TVRO Headquarters 

Options: RF Modulator - $5995; Splash Proof Box - $2495;100° LNA - $60" extra; Cables 

WILS O N Microwave Satellite 
MI C R O W AV E 
S Y S T E M S,I N C.  TV Antenna 
Model MD-11B New, improved 11' parabolic polar mounted antenna, the 
perfect companion for the DRAKE ESR-24 receiver. Includes a polar mount 
which is simple to install utilizing a single pedestal, rotatable base. Anchor 
bolts are simply set into postholes & concrete; professional concrete work & 
leveling are not necessary. Two men can install antenna in 3 hours after 
concrete hardens. Works well in any location in the U.S. Adjustable declination 
angle sweeps true for all parts of the country; azimuth crank is interchangea-
ble for either East or West coast locations.  Shipped F.O.B. 

MD-11B Specifications:  Milwaukee, WI or 
ANTENNA  MOUNT  Las Vegas, NV 
Diameter   11' or 3.35m  Type   True polar, rotatable base 
Construction ....12 panels, 18 ga. steel  Construction   1/4" 3/8" steel 
Finish   Tan, zinc primer  Weight   300 pounds 
Weight   225 pounds  Finish   Brown 
Wind-operational...50 mph steady load  Foundation   4 holes 6" 4' 

Survival.... 100 mph steady load  Azimuth Sweep   91° 
Temperature range   -60 to +125°  Elevation   66° 
Frequency  3.7 to 4.2 GHz 

1.25 or less VSWR   
Gain   41 dB 
F/D Ratio   .44 
1/2 power beamwidth   1.5° 

MISCELLANEOUS 
Total shipping weight   660 pounds 
Installation Time  2 men, 3 hours 
Warranty   6 months 

r  • . . /4 

Paul Wittkamp 
WA9TFG 

In Wisconsin (outside Milwaukee Metro Area) 
1-800-242-5195 Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY,: 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
  AES BRANCH STORES   
WICKLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 

Ohio WATS 1-800-362-0290 

Outside 1-800-321-3594 Outside 0  Florida  1-800-327-1917 

ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 
Fla WATS 1-800-432-9424 

LAS VEGAS. Nev. 89106 
1072 N Rancho Drive 
Phone (702) 647-3114 
No In-State WATS 

Outside Nevada L800-634-6227 

Call Paul Wittkamp at AES Milwaukee 
Toll Free • 1-800-558-0411 
for all Satellite TV information 
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Fig. 6. Speech-amp, balanced-modulator, and transmit-mixer 
schematic. 
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Photo D. Vfo construction detail. 

ing of all major parts. As I 
promised, the parts are read-
ily available. You might 
have a little trouble finding 
the NPO capacitors, but 
many radio-TV parts houses 
stock them. Keep in mind 
that one of your best 
sources for parts informa-
tion is just a CQ or two 
away—just don't conduct 
your purchases directly on 
the air! 

Chassis 

I built my mini'ceiver in a 
12" L x 7" W X 4" H Bud 
CU-3011A minibox, and 
used two 23/4 " L x 2-1/8" W 
X 1-5/8" H Bud CU-3000A 
miniboxes within to house 
the vfo and bfo. As you can 
see in the construction pho-
tos, I put the power supply, 
receiver, speech amp, bal-
anced modulator, and trans-
mitter mixer on a main 
board and the transmit amp 
chain on a smaller piggy-
back board. This worked out 
successfully. However, I 
plan to use two cards of the 
same size mounted vertical-
ly, each facing out, in the 
next mini'ceiver. In this 
case, I would put most of 
the transmitter circuitry on 
one card. If you decide on 
this layout, keep the speech 
amplifier and final rf amp at 
opposite ends of the trans-
mitter board! 



Photo E. View of the main board, which includes the receiver, 
speech amp, balanced modulator, and transmit mixer. 

outlines on the vellum. 
Show the component inter-
connections underneath the 
circuit board with dotted 
lines. You will be surprised 
how fast this goes. Remem-
ber that all ground connec-
tions are on top. Be careful 
to keep input and output 
connections of high-gain rf 
and audio stages separated. 
Once the layout is com-

plete, you can tape it direct-
ly to your circuit board 
blank. Drill through the lay-
out and the circuit board 
each place a component 
lead or wire goes through 
the board. I use about a #62 
bit for most holes except IC 
leads, where I use a #68 bit. 
It's easy to enlarge holes 
later as needed for the big-
ger component leads. 
After all the holes are 

drilled, lightly countersink 
them with a 3/32" bit—ex-
cept those which are going 
to be direct ground con-
nections. The countersink-
ing keeps the leads from 
shorting out on the ground 
plane. After cleaning the 
board and perhaps tin-plat-
ing it, you can begin instal-
ling components. They are 
interconnected under the 
board by their leads and/or 
bus wire. Remember to keep 
connections as short as pos-
sible and watch input-out-
put routing around high-gain 
stages. 

Rf Coils and Transformers 

Radio Shack currently 
markets a packet of magnet 
wire in three gauges: part 
number 278-1345. This type 
of wire can be stripped sim-
ply with hot solder, so it's 
ideal for rf coil and trans-
former applications. Use the 
30-gauge wire for winding all 
the shielded transformers. 
Use the 22-gauge wire 
for winding all the toroids 
except L6 and 114, where 
the 26-gauge wire will be 
easier to use. I used a small 
10-uH molded choke for 
1_13. However, this should 
not be too critical. If you 
have trouble finding a mold-
ed choke, try 16 turns or so 
on an FT-50-61 ferrite core. It 
might be a good idea to put 
a 10-Ohm resistor in series 
with this choke to avoid any 
surprise resonances. 
You will notice a number 

of bifilar windings are used. 
I use an electric drill to pre-
twist pairs of wires to about 
6-8 turns per inch. Use an 
ohmmeter to figure out 
which wire is which after 
winding the bifilar coils. On 
the shielded coils, bring the 
bifilar pairs out together at 
each end of the bifilar wind-
ing and then separate and 
tin them under the circuit 
board. Don't try to solder di-
rectly to the coil-form posts 
on these transformers. You'll 
wind up a post short. 
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Fig. 7. Transmit-amplifier chain. 
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Photo F. Top view of the transmit amplifier chain. Note the 
"stovepipe" driver heat sink. 

You may find the vfo and 
bfo a little tight to construct 
since they have to fit in their 
respective miniboxes. With 
a little patience everything 
will fit. For the vfo, it's prob-
ably best to etch the copper 
off the circuit board except 
around the edges. Hopeful-
ly, the vfo detail photo will 
help with the layout. 

Heat Sinks 

The audio power amplifi-
er, transmit final amplifier, 
and transmit driver should 
all have heat sinks. I made a 
"stovepipe" heat sink out of 
copper sheet for the 2N3866 
driver. Standard commer-
cial heat sinks were used 
elsewhere. 

Tune-Up 

Recommended test equip-
ment for tuning up mini' 
ceiver includes a triggered 
oscilloscope with at least a 
20-MHz bandwidth, a multi-
band HF transceiver, a dum-
my load, a frequency count-
er, and an audio oscillator. 
Luxury items for tune-up in-
clude a grid-dip oscillator, 
an rf signal generator with a 
step attenuator, a two-tone 
oscillator, and, of course, a 
spectrum analyzer. 

fore powering up the rest of 
the circuitry, test the T/R 
voltage switch for proper ac-
tion. Check the collectors of 
Q1 and Q2 in each PTT 
switch position for proper 
on/off action. You did wire 
the microphone jack up 
right, didn't you? 

Bfo and Vfo Tune-Up 

Apply +12 V dc to the 
vfo and check for oscillation 
with the scope at C16. Fully 
mesh tuning capacitor C9 
and adjust C6 for operation 
around 5.250 MHz. Unmesh 
C9 and confirm operation at 
about 5.300 MHz. Set C9 
about mid-range and peak 
L2 while looking at the vfo 
output. Then adjust R18, 
clockwise from the bottom, 
for a 5-V peak-to-peak out-
put. Putting the top on the 
vfo will change its operating 
frequency somewhat, so 
you may want to tune and 
try a couple of times until 
you get it on frequency with 
the top on. 

Power Supply and 
hR Voltages 

You can run a mini'ceiver 
off a 1 2-V-dc, 1-A supply. Be-
22 73 Magazine • January, 1983 

Apply +12 V dc to the 
bfo and back the slug nearly 
out of L3. While monitoring 
the output of L3 with the 
scope, slowly run the tuning 
slug in until oscillation 
starts. Peak the oscillator 
output. You should get 
about a 5-V peak-to-peak 
output. Check oscillation 
frequency with your counter 

Photo G. Overall view of the mini'ceiver circuitry with the 
transmit amplifier card in place. The bfo is housed in the 
small minibox in the back. 

and fine-tune the slug in L3 
for operation at 8.998500 
MHz. The bfo must be load-
ed with the product detec-
tor and balanced modulator 
for proper operation. It's a 
good idea to put a small 
hole in the top of the bfo 
minibox over 1_3 to allow for 
touch-up adjustment of the 
slug with the minibox top 
in place. 

Receiver Tune-Up 

Run the tuning slugs in on 
L4, L5, and L6 so that the 
tops of the slugs are just 
slightly above the top of the 
shield cans. Set the volume 
control and R47 at mid-
range. You should now be 
able to hear 20-meter SSB 
signals on your antenna or 
on a 15' piece of wire stuck 
in the antenna jack. 

Fire up your other HF rig 
into a dummy load at low 
output power and set its out-
put frequency for about 
14.275 MHz. Tune the 
mini'ceiver to find the sig-
nal. Once found, monitor 
pin 7 on IC4 (the agc output) 
and peak L4, L5, and 16 for 
maximum agc output. If you 
see the agc voltage peaking 
above 6 V dc during tuning, 
reduce your signal level a 
bit. You can now adjust R47 
to suit. Back this pot down a 
bit if you run into high-
volume audio distortion or 

instability when running off 
dry cells. 

Transmitter Tune-Up 

Hook mini'ceiver to a 
50-Ohm dummy load. Short 
the PTT input on the mike 
jack to ground. Check the 
voltage across R11 5. It 
should be around 20 mV dc, 
which indicates a 20-mA qui-
escent bias on Q13. If it's 
much off this value, replace 
R112 with a larger or smaller 
resistor as needed to bring 
the bias in range. Incidental-
ly, if you have trouble find-
ing a 1-Ohm resistor for 
R115, you can use a 10-Ohm 
resistor (200 mV dc), but 
short the resistor out after 
setting up the bias. 

Input a single audio tone 
of about 8 mV peak-to-peak 
into the audio side of the 
mike jack. Adjust R70 for a 
1.5-V peak-to-peak audio 
signal at pin 1 of IC7. Hook 
the scope to the anode of 
CR8 and peak 17. You will 
see a waveform that looks 
like an AM signal with 20-
40% modulation, about 400 
mV peak-to-peak. Check pin 
1 of IC8 for a fairly clean 
150-200-mV CW signal. Look 
at the output of L8 and peak 
for a 14-MHz signal of about 
1 50-200 mV. Move the 
scope to the output of 110 
and peak 19, L10, and R99. 
Adjust R99 for a lower bias 



voltage to Q10 and Q11 if 
the output of L10 is more 
than 500 mV peak-to-peak. 
Check the output of Q12 at 
C59 for about a 5-V peak-to-
peak signal. 
Hook the scope to the 

output of the amplifier 
chain (S0-239 connecter) 
and peak C114. This is broad 
tuning, so watch carefully. 
You should have about 25 V 
peak-to-peak of rf output. 
Find the 2nd harmonic of 
mini'ceiver's output on 10 
meters and tune C108 for a 
null. Tuning is quite sharp, 
so tune carefully. C108 can 
also be tuned to peak the 
2nd harmomic; be sure you 
tune for minimum output on 
10 meters. You can use a 
short piece of wire for a 
receive antenna on your 
10-meter rig since it's in the 
same room with mini'ceiver. 
Disconnect the jumper 

and audio oscillator from 
the microphone jack and 
plug in the mike. Readjust 
R70 a bit, if needed, for an 

SSB voice signal similar to 
the one in Photo B. Be 
careful not to push too hard; 
there is enough flat-topping 
out there already. 

Operation 

Now the moment of truth. 
The results you get with mini' 
ceiver depend heavily on 
your antenna system, but 
this is true of any station. I 
think you will be surprised. 
I've gotten clean audio re-
ports (except when I tried a 
narrower crystal filter!) and 
moderate signal strength re-
ports which is expected for 
QRP. The fact that mini' 
ceiver is home-brewed does 
generate QS0 interest. 

Mods and Alternative 
Circuitry 

An S-/rf -output meter can 
be added easily if you like to 
watch meters jiggle. For the 
S-meter, monitor the agc 
voltage which will vary from 
about 4 to 7 V. Add a 2:1 re-
sistive divider across the rf 

output (about 1k total load) 
and then detect the peak rf 
voltage at the divider output 
with a diode-capacitor rf de-
tector. This should give you 
about 6 V peak to drive the 
meter. Use a toggle switch 
to switch modes on the 
meter. 

There is enough room left 
to add an "afterburner" if 
you feel you need a little 
more power. I suggest using 
an MRF477, which should 
take you easily into the 
25-W range. No more lan-
tern battery operation, 
though. The receiver anten-
na switch should be moved 
to the collector side of the 
matching network in this 
case. I don't suggest this un-
less you have already done 
some rf amplifier design. 
Mini'ceiver should be fair-

ly easy to put on other HF 
bands by adding the appro-
priate crystal oscillator and 
another 1496 mixer to 
achieve a suitable vfo out-
put range, along with adjust-

ing L and C values as 
needed 

From Here 

You can never really fin-
ish an electronic design (or a 
computer program for that 
matter) and mini'ceiver is no 
exception. There are many 
ways the design can be im-
proved. If you have an idea, 
try it! Experimenting is fun. 
If you would like to ask me a 
question about mini'ceiver, 
please send an SASE. 73! • 

References and Readings 

1. "Progressive Communica-
tions Receiver," Wes Hayward 
and John Lawson, IOST, Novem-
ber, 1981. 
2. Solid State Design for the 
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and Doug DeMaw, ARRL publi-
cation. 
3. Crystal Oscillator Design and 
Temperature Compensation, 
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4. Introduction to Radio Fre-
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An Alarming Procedure 
This false-proof repeater emergency alert 
won't tie up expensive equipment. 

Decoder board mounted in battery compartment. 
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Fig. 1. Block diagram. 
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AUDIO 
AMP 

012.13,14 

wo-m et er repeaters pro-
vide reliable communi-

cation for relatively large 
areas surrounding the re-
peater site. There has long 
been a need for a reliable 
warning or alert system op-
erating through a repeater 
for civil defense, RACES, 
emergency, and similar type 
requirements. In particular, 
if this need is required in the 
specific area within the lo-
cale of a repeater, then the 
approach described here-
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in will prove more than 
satisfactory. 

On the assumption that a 
secure alert signal must be 
coded in some way, it be-
comes readily apparent that 
the receiver/decoder must 
be immune (i.e., secure) 
from false triggering. The 
problems associated with 
using a repeater manifest 
themselves through the 
types of signals transmitted. 
For example: engine whine, 
noise, voice characteristics, 
whistling, and other distor-
tions contained in speech 
must not falsely trigger the 
alarm mechanism. The re-
ceiver, therefore, must be of 
sufficient sensitivity to oper-
ate within a given signal-
strength area and contain a 
decoder. The repeater must 
be able to pass the coded 
signal with sufficient ampli-
tude to activate the alarm 
mechanism. 

Additional requirements 
are that any operator can 
initiate the alarm without 
the necessity of a special 
code generator and that ex-
isting 2-meter receivers not 
be pressed into service to 
monitor and decode the 
alarm signals. (A previously 
published article out of Can-
ada described the use of a 
2-meter transceiver with a 
"listening" decoder placed 
in front of the speaker to re-
ceive and decode the alarm 
signal. Not only does this tie 
up a piece of very expensive 
equipment— but also it im-
plies that the user must 
listen to every QS0 and not 
forget to turn up the au-
dio volume.) Finally, and 
above all, the receiver and 
code generator must be 
inexpensive. 

With the rudimentary 
specifications as set forth 
above, a search was con-
ducted into readily avail-
able equipment that could 
be modified for the task. Af-
ter some deliberation it was 
decided that a crystal-con-
trolled FM weather radio of 
the type used by mariners 
for monitoring NOAA 
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Fig. 2. Schematic diagram of unmodified Weatheradio. 
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weather broadcasts that al-
so contains the built-in de-
coder for NOAA-broadcast 
weather alerts would be 
ideal. The Radio Shack 
Weatheradio Alert (cata-
logue #12-154) was selected 
and was used as the basis for 
design. 

In the event of a weather 
emergency, NOAA trans-
mits a tone (1050 Hz) which 
activates an alarm in the re-
ceiver which in turn alerts 
the listener to activate the 

FROM 
DISCRIMINATOR>   
OUTPUT 

4.70F 

TO 5V 

47,F 

Before describing the 
modifications and design 
philosophy of our alert re-
ceiver, a cursory look at a 
simplified block diagram of 
the unmodified weather ra-
dio is necessary (Fig. 1). 

The incoming rf is sup-
plied (via a link to the ac 
power cord) to an rf amplifi-
er. A crystal-controlled LO 
drives a diode multiplier and 
is loosely coupled to the in-
put of a mixer stage. The 
output of the mixer (455 
kHz) drives a tuned i-f ampli-
fier and discriminator which 
provides detected audio to 
the audio preamplifier and 
to the 1050-Hz filter. In the 
normal listening (WX) mode 
the audio is boosted through 
the audio amplifier and 
drives the speaker. In the 
monitor (or alert) mode the 
alarm oscillator is enabled 
and the output of the vol-
ume control is disconnected 
from the audio amplifier 
and speaker. Reception of a 
1050-Hz tone will trigger the 
oscillator and the signal 
thus produced will be am-
plified via the audio ampli-
fier and sound the alert. 
(There are some auxiliary 
features which will be de-
scribed in the discussion on 
modifications.) 

NOAA broadcasts oper-
ate on frequencies of 

,  I 
5V - - -

I 

- 
DECODER 

/77 

audio portion of the receiver 
and listen to the detailed 
weather info. (Most weath-
er-alert receivers allow the 
user to deactivate the audio 
while still keeping the re-
ceiver in the monitor mode.) 
Normally  transmitted 
speech does not activate the 
system since a relatively 
long transmit time (seconds) 
is required of the coding sig-
nal and it is believed that 
NOAA also "notches out" 
1050 Hz during non-coded 
transmissions. 
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Fig. 3. Decoder subassembly schematic. 
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162.400, 162.475, and 
162.550. This is facilitated in 
the unmodified alarm re-
ceiver by operating the crys-
tal padded with either a ca-
pacitor, an inductor, or 
nothing. A three-position 
switch on the rear of the unit 
is provided for this purpose. 
Since we will be operating 
on a fixed frequency, this is 
an unnecessary feature and 
must be disabled. (We set 
the switch in the "un-
padded" position and epox-
ied it in place.) 

The repeater frequency 
we are using is 146.865-MHz 
output. The rf stages must 
be retuned to this frequency 
as well as selecting a new 
crystal which will provide an 
i-f of 455 kHz when operat-
ing in conjunction with this 
frequency. A crystal fre-
quency of 16.202 MHz is 
used to generate 455 kHz 
when operating with the 
"central" NOAA frequency 
of 162.475 MHz. Working 
backwards, 162.475 MHz 
—455 kHz = 162.02 MHz. 
It becomes obvious then 
that the multiplier is operat-
ing at a multiplication fac-
tor of 10. At the repeater op-
erating  frequency  of 
146.865, a crystal of (146.865 
- 455 kHz)/10 = 14.641 MHz 
is required for the LO. (The 
crystal can be purchased 
from: Sentry Mfg. Co., 
Chickasha, Oklahoma: 
#SCM-18, HC-25/1./ case with 
wire leads, 15-pF load.) 

With this detemiined and 
the planned use of the 1050-
Hz coding signal, we set off 
to modify the receiver. First 
we applied a signal at the 
NOAA frequency of 162.475 
MHz FM modulated with 
1050 Hz (3-kHz deviation) 
and measured the output of 
the discriminator at the 
point where the alarm 
would just trigger. We ob-
served the output of the sig-
nal generator and used this 
output (in microvolts) as the 
target sensitivity at the re-
peater frequency. On the tri-
al unit this was observed as 
approximately 1 uV. Next 
we replaced the crystal, ob-
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served that the LO was oper-
ating, and proceeded to re-
tune the rf and LO stages. 
Unable to lower the tuned 
frequency adequately by 
squeezing the inductor coils 
closer together, we added 
capacitors in parallel to the 
tank circuits to bring the 
tuning in range of the coils. 
All the while we monitored 
the output of the discrimina-
tor and tuned for maximum 
output of the 1050-Hz sig-
nal. With judicious twisting 

Fig. 5. PC board. 

and squeezing of the coils 
we were able to match the 
sensitivity observed at the 
NOAA frequency. 
A hastily designed 1050-

Hz tone generator was im-
plemented and the receiver 
was put to the test. It trig-
gered obediently in re-
sponse to the coded sig-
nal—as well as from alter-
nator whine and anybody 
who spoke with the right 
quantity of 1050-Hz energy! 
We quickly deduced that 
any decoding scheme that 
was dependent on a single 
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frequency was doomed to a 
similar fate. In order to mini-
mize the cost of the decod-
ing circuitry, we decided 
against any scheme which 
required timing sequences. 
We also felt that the more 
complicated the scheme, the 
larger (and more costly) the 
decoder would be, and we 
did have space limitations 
within the receiver. 

The solution decided 
upon was to code and de-
code a single two-tone com-
posite signal much like that 
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Fig. 6. Component layout. If resistors marked with asterisks 
are not used, they must be replaced by jumpers. 
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used in the Bell Touch-
Tonelm system. In fact, for 
purposes of simplicity and 
availability, we designed 
around an actual DTMF 
tone pair. The 1050-Hz fil-
ter/amplifier was of no fur-
ther use; therefore, it was 
bypassed. A small printed-
circuit board containing the 
two tone decoders and their 
associated drivers was de-
signed to fit into the backup 
battery compartment. (The 
backup battery would be 
glued to the receiver case 
using double-sided masking 
tape.) A detailed description 
of the electrical design and 
receiver modifications fol-
lows. 
To understand how our 

decoder design developed, 
it is first necessary to under-
stand the operation of the 
unmodified decoder-alarm 
circuit. Transistors Q9 and 
Q10 are operated as a trig-
gered astable multivibrator. 
R22 and R23 keep the pair in 
an untriggered state by 
keeping Q9 off in the ab-
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TO ORDER OR 
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sence of any external bias 
current. When the coded 
1050-Hz signal is received 
and passed through the 
1050-Hz twin-T filter/ampli-
fier (Q8), it is rectified and 
doubled via D3, D4, and 
EC4. The resulting dc is ap-
plied to the base of Q9 
through R22 as a trigger cur-
rent. The multivibrator then 
oscillates. Diode D6 recti-
fies the oscillator output 
and feeds it back to the in-
put of Q9, thereby main-
taining the alarm even after 
the initial trigger signal is re-
moved. Depending on the 
desired mode of operation 
as an alert receiver, this may 
or may not be a desirable 
feature. This will be dis-
cussed later. 

The two-tone-decoder de-
sign is a relatively straight-
forward adaptation of a 
standard NE567 design. Two 
decoders are connected in 
parallel and drive a pair of 
PNP trigger amps. In order 
to use as much of the exist-
ing receiver as possible, it 
was decided to disconnect 
the collectors of the multivi-
brator transistors from the 
supply rail and drive each of 
them from the tone decod-
ers. In this way the oscillator 
cannot function unless both 
tones are present, thereby 
acting as an AND gate as 
well as an oscillator. The 
PNP trigger amps (Fig. 3) pro-
vide the necessary inversion 
of the 567 output as well as 
a convenient node to add 
some time delay to the de-
coding functions. (To pre-
vent accidental triggering, a 
time delay was added to the 
decoding spec.) 

Referring to Fig. 3, the 
output of either 567 (pin 8) 
goes low when the correct 
tone is presented to its in-
put. This in turn provides bi-
as current for the base of the 
PNP (QA or QB), but not un-
til CA1, B1 is first discharged 
(providing the time delay). 
The LEDs in the emitters of 
the PNPs necessitate that 
the base drop an additional 
two diode drops (in addition 
to VBE) before the PNP can 
turn on again for time delay 

r See List of Advertisers on page 114 

purposes. (They also add the 
additional feature of illumi-
nating for test purposes.) 

As mentioned above, 
when both PNPs are on, the 
multivibrator can oscillate. 
Note: Since the 1050-Hz fil-
ter/amp is disconnected, a 
permanently enabling bias 
voltage is applied to multivi-
brator transistor Q9 through 
RB1 on the decoder board. 
Potentiometers RA2 and 
RB2 permit tuning the tone 
decoders for the desired fre-
quency. Refer to Fig. 4 for 
the modified schematic 
showing points of connec-
tion (and disconnection). 
Figs. 5 and 6 show the PC 
layout and an assembled 
board, respectively. 
Some final comments are 

in order. We decided not to 
depend on rf coupled 
through the power line for 
our input. A banana jack 
was mounted on the case 
and connected to the rf in-
put through a small capaci-
tor. An inexpensive 1/4 -wave 
antenna was implemented 
using a piece of #10 elec-
trical wire soldered into a 
banana plug. 
Also, for the needs of the 

Sharon, Massachusetts, Civ-
il Defense group for whom 
this receiver was designed, 
the latching diode (D6) was 
disconnected. Our philoso-
phy is that in time of civil 
emergency the intent of gen-
erating an alarm is to alert 
available personnel. If with-
in the vicinity of the receiv-
er, they will respond by 
switching to the audio mode 
and following the broadcast 
instructions coming over the 
repeater. If they are not 
around or available, latch-
ing the alarm will not serve 
any useful purpose. This is 
obviously a policy decision 
based on individual need. 
One of the obvious ad-

vantages of this system is 
that any DTMF tone pair 
can be used. Using # or * has 
the advantage that they are 
not normally used tones in a 
repeater with a phone 
patch. If, however, it is felt 
that using known (and easily 
generated) tones can cause 

L.00C T .  0 - •:. 

The New Standard  11 Room to grow: BUILT IN! - 

in High Performance 

Repeater Control... 

Features intelligent remote con-
trol and meter readback Inter-
faces to synthesized remote 
bases and links Planned soft-
ware upgrade path 

SUPPOF:T -We invented the 
Computer Controlled Talking 
Repeater... so we know how to 
provide the applications asss-

OFRIENDLY. POWERFUL EASY  tance. and long term support so 
TO USE - Human engineered  crucial to a computer based 
to be your "assistant" at the  product  
repeater, with capability 

0 BRING YOUR REPEATERsecond to none. 
SYSTEM INTO 'THE 80'S - Start-

OREM MELY CONFIGURABLE - irig at less than $12001 
Change command codes. mes-
sages, tone characteristics. tim-
ing. and more. remotely!  The RC-850 
Reliable storage in E2PROM.  Repeater Controller! 

Call or write for detailed 
specifications. 

Manual and demonstration 
cassette tapes 
available separately. 

acc Odvancao 

COn,L,MR, 

COnVOIS 

10816 Northridge Square 
Cupertino, CA 95014 
1408) 253 8085  124 

false alarms, then any pair 
can be used simply by de-
signing simple multivibrator 
oscillators driving speakers 
and holding them against 
the microphone of a trans-
mitter. Only authorized per-
sonnel would be issued 
coders. 
The first prototype was 

built using perf board and 
placed in continuous opera-
tion in the spring of 1980. As 
of this writing it has never 
"falsed" yet and continues 
to respond when needed 
upon adequate application 
(several seconds) of the cod-
ed tone pair. The unit is self-
tested merely by unplugging 
and replugging the ac power 
by virtue of the momentary-
charging current to the two 
time-delay capacitors, CA1 
and CB1, applied through 
the base-emitter junction of 
the PNP drivers. That, by the 
way, is why the capacitors 
are connected to ground 
and not the supply rail, and 
why resistors RA3 and RB3 

are required (to prevent 
burnout of the junctions). 
One final comment: A 

more secure three-tone sys-
tem is possible with no fur-
ther modification of the re-
ceiver. Merely reconnect 
the 1050-Hz filter/amp (dis-
connecting the bias resistor 
RB1) and now a simultane-
ous three-tone signal (of 
which 1050 Hz is one) is 
necessary to trigger the 
alarm. Of course a proper 
three-tone generator would 
have to be designed. Other 
options are available if the 
filter frequency is altered 
from 1050 Hz. 
We believe this design 

achieved our initial objec-
tive of providing a relatively 
inexpensive alert receiver 
wth minimal modifications 
and additions to an existing 
receiver. At the same time it 
did not require an elaborate 
code-generating device. It 
also does not require modifi-
cations to or need the use of 
other 2-meter equipment. • 
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COMPUTERIZED 
MORSE KEYERS 
AEA, the first company to introduce microcomputerized products 
to the Amateur Radio market, is proud to announce the second 
generation of computerized electronic keyers. Each keyer is pre-
programmed, no computer language is required of the operator. 
The easy to use keypads eliminate up to 75 switches or potien-
tiometers, thereby greatly simplifying the operation of such 
sophisticated keying systems. We invite you to compare the 
features of our keyers (shown below) to ANY others. 

IMPORTANT KEYER AND/OR AEA AEA AEA 
TRAINER FEATURES  MM•2 KT-2 CK-2 

Speed Range (WPM) 

Memory Capacity (Total Characters) 

Message Partitioning 

299  1-99  1 99 

500  N/A  500 

Soft  N/A  Soft 

Automatic Contest Serial Number  Yes  N/A  Yes 

Selectable Dot and Dash Memory  Yes  Yes  Yes 

Independent Dot & Dash (Full) Weighting Yes  Yes  Yes 

Calibrated Speed, 1 WPM Resolution  Yes  Yes  Yes 

Calibrated Beacon Mode  Yes  N/A  No 

Repeat Message Mode  Yes  N/A  Yes 

Front Panel Variable Monitor Frequency Yes  Yes  Yes 

Message Resume After Paddle Interrupt Yes  N/A  Yes 

Semi-Automatic (Bug) Mode  Yes  Yes  Yes 

Real-Time Memory Loading Mode  Yes  N/A  Yes 

Automatic Word Space Memory Load  Yes  N/A  Yes 

Instant Start From Memory  Yes  N/A  Yes 

Message Editing  Yes  N/A  Yes 

Automatic Stepped Variable Speed  No  No  Yes 

2 Presettable Speeds, Instant Recall  No  No  Yes 

Automatic Trainer Speed Increase  Yes  Yes  N/A 

Five Letter or Random Word Length  Yes  Yes  N/A 

Test Mode With Answers  Yes  Yes  N/A 

Random Practice Mode  Yes  Yes  N/A 

Standard Letters, Numbers, Punctuation Yes  Yes  N/A 

All Morse Characters  Yes  Yes  N/A 

For more information write AEA, or bet-
ter yet see your favorite dealer for a 
demonstration. 

Software ©copyright by AEA. 

PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE OR OBLIGATION. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 

P.O. Box C-2160, 
Lynnwood, WA 98036 

(206) 775-7373 
Telex: 152571 AEA INTL 

MM-2 

MorseMatic TM  

KT-2 

la& see mse.......410 ] 

• • • 
• • • 

( 40  • • • 
o • • 

*Ivo Teakter  • " 

Keyer Trainer 

C K-2 

Contest Keyer 

Brings you the 
breakthrough! 

HURDLE THE HUMP 

0  MS(liii 0 

WITH TWIN OAKS CW TRAINING PROGRAMS 

/ • • • • \___f 

CW TEACHING 
SYSTEMS 

Twin Oaks Associates is a 
partnership of mental health 
professionals who are hams in-
terested in helping others to 
learn CW. Twin Oaks has de-
veloped three Morse code 
teaching systems on tape which 
represent the careful applica-
tion of psychological princi-
ples to learning. They help 
students learn to recognize and 
copy Morse characters at a very 
high speed. 
The first set of tapes is called 
System 12(0. It is designed for 
the ham who may have a Novice 
or Technician class license but 
can't "get over the hump" to 
pass the General class code test. 
System 12 takes students past 15 
words per minute on five care-
fully-structured, successive-de-
mand, 60-minute cassettes. 
The second training program 

is called System 24©. It assumes 
that the studeni is able to copy 
comfortably at 9 or 10 words 
per minute but would like to go 
after the amateur Extra class 
license. This program is on five 
60-minute cassettes and carries 
the student past 30 words per 
minute. 
The third teaching system, 

the System 12 Alphabet Book (c), 
is designed for persons who 
know absolutely nothing about 
Morse code. It may be used, 
however, by persons who are 
not thoroughly comfortable at 5 
words per minute, and it is use-
ful for either classroom or self. 
instruction. 
Each • program, or system, 

comes with its own carefully. 
written study guide. Systems 
12 and 24 cost $30 each, and 
the System 12 Alphabet Book 
costs $15. 

GET HUMPIN'---
ORDER TODAY! 

TWIN OAKS ASSOCIATES 
ROUTE 5,BOX 37  19 7 

KNOXVILLE IA 50138. 
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Barry Electronics Corp.   
W ORLD WIDE AMATEUR RADIO SINCE 1950 WE SHIP WORLD WIDE 

Your one source for all Radio Equipment! 

We Will Not Be Undersold Call: 

212-925-7000 

Wherever I go. I take my Radio! 

KITTY SAYS: FOR THE BEST PRICES IN 
TOWN, BUY AT BARRY'S. All merchandise 
100 % guaranteed. Low, low prices. 
FOR ORDERS ONLY PLEASE CALL: 
1-800-221-2683. 

IC-R70, IC-720A, IC 730, IC-740, IC•25A, 
IC-251A, IC-2KL, IC 451A, IC-290H, IC-45A 

FT-ONE, FT-102, FT-101ZD, F7-707, FT-230R, 
FT-480R, FT-720RU, FT-290R, FRG-7700, FT-625R0 

ROBOT Slow Scan TV 400 &800 

POWER PACKET 
VoCom Power 
Amplifier & 
5/8?, HT Gain 
Antennas IN STOCK 

WIMP 
KANTRONICS 

Mini-Reader. Field Day 
Interlace ,Code Tapes In Stock e 

YAESU  DRAKE TR-5, TR-7A  R-7A, L-7, L-15, Earth 
FT-208R  Satellite Receiver ESR-24, THETA 9000E & 500, 
FT-708R  Digital Multimeter Model #8550-595.00 

BIRD 
Wattmeters & 
Elements 
In Stock 

EIMAC 
3-500Z 
572B, 6JS6C 
12BY7A & 
4-400A 

AEA 144 MHz 
AEA 440 MHz 
ANTENNAS 

VI 

ICOM  Land-Mobile HIT 
IC2AT  Wilson Mini-Corn ii 
ic3AT  Vilest' FTC-2203, FT-4703 
IC4AT  icom IC-1412 (Marine) 

lC-H12 

SMART PATCH 
CES-Simpiex Autopatch 510-SA Will Patch FM 
Transceiver To Your Telephone. Great For 
Telephone Calls From Mobile To Base. Simple 
To Use • $319.95. 

SANTEC 
ST-144/UP 
ST-440/UP 

MIRAGE B-23, B-1016. B-108, 
B-3016. C-22, C-106, D-24, D-1010 

NEW IMPROVED 

MURCH Model UT2000B 

BENCHER PADDLES & 
Vibroplex Keys In Stock!! 

New York City's LARGEST STOCKING HAM DEALER 
COMPLETE REPAIR LAB ON PREMISES 

Dentron Amplifiers, Time's, Receivers Stock-
ed: Clipperton T. Clipperton L, GLA-100013, 
GLT-1000, Galion, MLA.2500 2 Meter 1800 
Watts Linear, MLX Mill Transceiver, The 
Scout  C.A.P.  Transceiver,  Horizon  One 
Transceiver, Station One CW Radio Station. 
Write for specs, or call. 

DIGITAL 
FREQUENCY 
COUNTER 
Trionyx• 
Model TR-1000 
0-600 MHz 
Digimax Model DE 10 5C 

•  • -"IN 

Tri Ex Towers 
Hy.Gain Towers & Antennas, 
and Rotors will be shipped 
direct to you FREE of shipping cost. 

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BROADWAY, NEW YORK CITY, NY 10012. 

BARRY INTERNATIONAL TELEX 12-7670 
TOP TRADES GIVEN ON YOUR USED EQUIPMENT 

STORE HOURS: Monday-Friday 9 to 6:30 PM 
Saturday & Sunday 10 to 4 PM (Free Parking) 

AUTHORIZED DISTS. MCKAY DYMEK FOR 
SHORTWAVE ANTENNAS & RECEIVERS. 

IRT/LEX-"Spring St. Station" 
Subways: BMT-"Prince St. Station" 

IND- F" Train-Bwy. Station" 

Bus: Broadway #6 to Spring St. 

"Aqui 
Se Habla 
Espanol" 

We Stock: AEA, ARRL, Alpha, Ameco, Anter mi Specialists, Astatic. 
Astron, B & K, B & W, Bash, Bencher, Bird. BLttemut, CDE. CES, Collins, 
Communications  Spec.  Connectors,  Covercraft,  Cubic  (Swan), 
Cushcraft, Daiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, En-
comm, Henry, Hustler (Newtronics), Hy-Gain, corn, KLM, Kantronics, 
Larsen,  MCM (Daiwa),  MFJ. J.W.  Miler, Mini-Products.  Mirage, 
Newtronics, Nye Viking, Palomar, RE Products, Radio Amateur Callbook, 
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec. 
Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson. Yaesu Ham and 
Commercial Radios,Vocom, Vibroplex, Curtis, Ti•Ex. Wacom Duplexers, 
Repeaters, Phelps Dodge, Fanon Intercoms, Sc 3nners, Crystals. 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED. 

Amateur Radio Courses Given On Our Premises 
Export Orders Shipped Immediately. 



Charles Leo Suggs WB6FHD 
1172 No. Ardmore Ave. 

Hollywood CA 90029 

Trimming the Fat from ATV 
Why use 3 MHz when 500 kHz will do? 

WB6FHD proposes a way. 

M y colleagues of the 
Southern California 

Amateur Television Club 
have been asking me to sub-
mit an extended article to 
73 Magazine since my brief 
presentation of this con-
cept at our monthly club 
meeting, July, 1980, and its 
subsequent publication in 
our August newsletter. My 
purpose in publishing this 
article is to stimulate those 
of my radio amateur col-
leagues blest with true sci-
entific creativity to develop 
this concept into a refined 
state-of-the-art system of 
global amateur radio televi-
sion communication. 
The development of a 

practical narrowband sys-
tem of real television, in the 
true sense of the word, is of 
tremendous importance at 
this time, because every 
time we turn around, this or 
the other big commercial 
interest wants to lobby the 
FCC to give them portions 
of our amateur bands for 
their own private use, even 
though other amateurs in 
other countries still contin-
ue to use these same fre-
quencies. My proposal not 
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Hz 
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FREO 
13,500 
H: 

VERT SYNC 
OUTPUT To 
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TBY r 5 
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only will result in making it 
possible to transmit a pic-
ture almost similar in qual-
ity to a commercial tele-
vison station, but will do it 
in only one-twelfth of the 
usual channel bandwidth 
normally required. It will do 
this as low as six meters if 
we get together and peti-
tion the FCC with a propo-
sal for experimental nar-
rowband television privi-
leges on the almost disused 
upper three-fourths of the 
band. 
Another reason I want 

the experimentation to be 
on six meters is that occa-
sionally there are some 
pretty good band openings 
into other countries. 
I want to give thanks to 

Al Lipkin W3AEH, whose 
narrowband TV article in 
the 1964 ATV Experimenter 
Anthology (by 73 Magazine) 
inspired me to carry his idea 
through the next few logical 
steps to the present engi-
neering conceptualization 
of the entire system, all the 
way from camera to TV re-
ceiver. I sincerely hope that 
this article will start an ava-
lanche of contributions by 
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Fig. 1. The sync-generator 
chain. 
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other engineers—as hap-  4:1 interlace, 15 frames per 
pened with SSTV exactly  second, 60 fields per sec-
twenty years ago.  ond, 56.25 lines per field. 
My profession is elec-  The horizontal deflec-

tronics-concepts design en-  tion frequency will be 3,375 
gineering, but I was caught  Hz, and the vertical deflec-
in the aerospace layoffs of  tion frequency will be 60 
1969 and have not been ac-  Hz. The synchronizing puls-
tive in it since then. This  es for the TV camera are 
means I am not up on the  generated by solid-state fre-
newest devices and tech-  quency divider-compara-
nology, and accordingly  tors and a phase-locked 
will not submit any sche-  loop. The master frequency 
matics.  for the countdown (f re-
T he most interesting  quency-dividing) sequence 

things about this proposal  will be 13,500 Hz. 
are that:  To obtain the horizontal 
• The entire channel,  sync pulses, some of the 
video and sound combined,  master-frequency oscillator 
can be fitted into a band-  output goes to a divide-by-
width of only 500 kHz.  four device, output, 3,375 
• The video and sound sig-  Hz. To obtain the vertical 
nals are generated inde-  sync pulses, some of the 
pendently, each crystal-  master-frequency oscillator 
controlled, both just above  output (13,500 Hz) goes to a 
10 MHz.  series of divide-by devices 
• Using simple SSB tech-  (see Fig. 1) resulting in an 
niques (but no balanced  output of 60 Hz. This sync 
modulator), the lower vesti-  generator will provide the 
gial video sideband is corn-  camera's modified horizon-
pletely filtered out, like an  tal and vertical sweep oscil-
SSB signal, while retaining  lator/amplifiers with the 
the carrier (for the present,  complex sync necessary to 
but some day. . ?).  scan a 225-line, 4:1 interlace 
• The signal is now hetero-  raster on the camera's vidi-
dyned from just above 10  con image tube. 
MHz upward in frequency 
to the region between 51 
and 54 MHz, where the 
maximum video modulat-
ing frequency will be less 
than one percent of the fi-

If the usual practice of 
ATVers is to be the case, 
this system will work fine, 
as there will be no discern-
ible flicker if the motion in 
the image is not excessively 

nal transmitting carrier fre-  rapid. We ATVers who use 
quency, as with good engi-  vidicon TV cameras know 
neering practice.  better than to either pan the 

frequency-divider  • The scanning standards  camera quickly or go sud-
will be: 225 lines per frame,  denly from a bright to a 
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dimly-illuminated scene, as 
we get smear in the image. 
The reduced horizontal 
scan rate will increase the 
vidicon's light sensitivity 
due to the photoelectric/ 
photon-charge-storage prin-
ciple, so an ordinary table 
lamp should suffice to light 
up the shack. 

You might ask, why use 
only 225 lines in the image? 
Commercial television uses 
525 lines; wouldn't the pic-
ture have less than half the 
sharpness, resolution, and 
detail of standard TV? Be-

-lieve it or not, unless you 
have a huge screen and are 
almost sitting on the set, 
you probably won't even 
notice the difference. Have 
you seen how sharp the pic-
ture is on a 14" surveil-
lance-camera monitor TV 
screen, or how crisp the de-
tail is on your living room 
TV set when the kids are 
playing with the TV game? 
Those security systems and 
the TV games have one 
thing in common: The im-
ages are non-interlaced, 
and provide an image of on-
ly 262.5 lines on a security 
monitor or on any TV set. 

I'm sure you're all won-
dering by now how a TV set 
can receive both a 525-line 
and 262.5-line image! Did 
you know that when your 
TV set is not receiving a sig-
nal, it is scanning only 262.5 
lines on the screen? Wheth-
er or not you're receiving a 
signal, an interlaced signal 
or a non-interlaced signal, 
the TV set's scan oscillators 
don't change frequency. 
The 2:1 interlace system 
used in commercial televi-
sion allows twice the num-
ber of scanning lines (and, 
therefore, vertical image de-
tail) to be scanned by the TV 
camera than its scan-system 
oscillators, actually operat-
ing at no difference in fre-
quency, would normally 
scan. 
Whether the camera is 

scanning 262.5 lines or 525 
lines, the maximum video 
frequency in the camera 
output is exactly the same. 

A 525-line non-interlaced 
picture would require a hor-
izontal deflection frequen-
cy of twice that used for an 
interlaced system, and the 
maximum video frequency 
also would be twice that of 
an interlaced system. As for 
the difference between the 
262.5-line picture which 
was discussed earlier and a 
225-line picture, the differ-
ence amounts to only 37.5 
lines—slightly noticeable, 
yes, but only if you had a 
262.5-line picture being dis-
played on another TV set of 
the same screen size along-
side. 

In practice, a 14" screen 
is about the largest practi-
cal size for a 225-line TV 
system, and at a viewing 
distance of eight feet, no 
line structure can be re-
solved by the eye. The 4:1 
interlace system outlined in 
this proposal consists of 
transmitting four coarse-
scan fields, each consisting 
of 56.25 lines, in 1/15 of a 
second, to form a complete 
frame of 225 interlaced 
scanning lines. 

The requirements for de-
signing a 4:1 interlace sys-
tem are as follows: The 
master frequency must end 
in a zero, and each divider 
stage downward in frequen-
cy must also end in a zero, 
all the way down to the 
mains-power frequency. 
The vertical scanning fre-
quency must be the same as 
and lock to the mains-pow-
er frequency. The horizon-
tal scanning frequency 
must be 1/4th of the master 
frequency, and end in the 
whole number five. The to-
tal number of lines compris-
ing a frame, when divided 
by four, must end in the 
decimal .25 in the lines-per-
field count. 
Only a very limited num-

ber of different 4:1 inter-
lace line-count systems 
which are mathematically 
possible are practical for a 
television system of this 
kind, and far fewer can be 
constructed to work, much 
less work reliably, if a rela-

tively high frequency must 
be divided to a far lower 
frequency in just one de-
vice. This is because of 
these three big problems to 
be solved: stability, obtain-
ability, and cost. 

The following is for a 
225-line-per-frame system 
with a 3 x 4 aspect ratio: 
The horizontal deflection 
frequency of 3,375 Hz is de-
rived by multiplying the 
rate of frames per second 
(15) times the line count per 
frame (225). If the line-per-
frame count is divided by 
four, we get the line-per-
field count of 56.25, as four 
of these interleaved fields 
are scanned consecutive-
ly to form one complete 
frame. The usable lines and 
portions thereof for the im-
age with any line-count or 
aspect-ratio scan system 
are approximately and on 
the average only 5/6ths of 
the total lines scanned, due 
to loss of lines during verti-
cal retrace time, vertical 
and horizontal overscan on 
the camera image tube, and 
other scanning efficiency 
factors. 
To calculate the maxi-

mum video frequency 
which will be produced by a 
television system, we first 
consider the aspect ratio 
(the ratio of height to 
width). In America, we use 
an aspect ratio of three 
units high to four units 
wide, or 3 x 4. Converting 
the 225-lines per frame to 
picture elements (pixels), 
we have 225 pixels vertical-
ly. As we have a 3 x4 as-
pect ratio, 225 pixels is 
therefore only 3/4ths of 
what must be the horizon-
tal pixel count; it follows 
that the horizontal pixel 
count is 300. The total num-
ber of pixels per frame, 
then, is 67,500, and multi-
plied times 15 frames per 
second is 1,012,500. 

We must now divide this 
large number by 2, as at 
this point it must be un-
derstood that the maxi-
mum video frequency con-
sists of alternate black and 

white squares on each scan-
ning line, a black and white 
pair equaling one full cy-
cle. When the video signal 
is closely examined, how-
ever, it is found that on-
ly the black (or only the 
white) squares count as the 
maximum measured video 
frequency. Therefore, 
1,012,500 cycles divided by 
2 is 506,250, and as we only 
have 5/6th efficiency, it fol-
lows that the maximum vid-
eo frequency is 421,875 Hz. 

For the sake of making 
things slightly easier, divide 
the product of total pixels 
times "rep-rate" by 2.4. 
(1.012,500 divided by 2.4 is 
421,875.) Using the same 
system to calculate the 
maxium video frequency of 
a conventional commercial 
TV camera, 525 pixels x 700 
pixels is 367, 500 pixels x 30 
frames/second is 11,025,000 
divided by 2.4 is 4,593,750 
Hz. 
In commercial practice, 

a filter limits the maxi-
mum video frequency to 
4,000,000 Hz. As this 225-
line system is incompatible 
with commercial television 
standards, it must be point-
ed out that commercial 
vacuum-tube TV camera 
and TV sets can be modi-
fied easily to a 225-line sys-
tem, and what's more, I'll 
tell you just how to do it, 
too! 

To begin with, the verti-
cal deflection circuits in 
both TV cameras and TV 
sets aren't touched at all, as 
both systems are locked to 
60 Hz. The TV camera con-
version, first of all, must 
have the solid-state sync-
generator board installed 
withii, along with its power 
source. The horizontal-
sweep circuitry will have to 
be modified from a fre-
quency of 15,750 Hz to 
3,375 Hz. If the vidicon 
won't fully scan horizontal-
ly, either more energy is re-
quired or the associated de-
flection coil hasn't enough 
inductance to give a good 
reactive load at this much 
lower deflection frequency. 
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MIKE 

TV 
CAMERA 
225 UN 
15155 

CRYSTAL 
OSC 
10 475 
MHz 

VIDEO 
AMP 
VIDEO 
MOD 

MOO  
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VESTIGAL 
S1DEBAND 
FILTER 

FRANKLIN 
SELF 
EXCITED 
OSC 
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AUDIO RE 
MIXER 

H  VHF 
POWER 
MIXER 

CRYSTAL 
INJECT 
OSC 

BUFFER AMP 

AUTO 
AFC B 
PHASE 
LOCK CKT 

CRYSTAL 
OSC 
10 925 
MHz 

R-F 
AMP 
10041W 

111. 

VHF 
LINEAR 
POWER 
AMP 

Fig. 2. The rf-generator video and audio-exciter chain. 

Instead of the high-imped-
ance horizontal-sweep 
tube, a silicon PNP transis-
tor may have to be used, as 
its output impedance is 
low, and at 3,375 Hz it will 
be "looking into" a load 
which will be closer to a 
correct impedance match. 

The receiver conversion 
will be fun. The horizontal-
oscillator/amplifier circuit 
will continue to provide the 
picture tube with high volt-
age, but that's all. The afc 
circuit will be disconnected 
from both the horizontal 
oscillator and the horizon-
tal-output transformer, and 
the horizontal deflection 
coils will be disconnected 
from the same transformer. 
A solid-state horizontal-os-
cillator/amplifier circuit 
will be built using the latest 
state-of-the-art phase-
locked-loop technology to 
"lock the sync" even under 
adverse conditions of 
heavy QRM. 
As with the TV camera, a 

silicon PNP transistor will 
likely be required to direct-
ly drive the horizontal-de-
flection coils. The metal 
case of the transistor will be 
grounded directly to the 
metal chassis of the TV set 
(and remember, the transis-
tor's case is the collector) 
and the emitter will be con-
nected to the sawtooth-
scan side of the horizontal-
deflection coils. The other 
end of the same coils will 
go to the plus side of the 
34  73 Magazine • January, 1983 

transistor's power supply. 
Since both the horizontal 
sweep frequency and the 
circuit impedances are now 
much lower than before, 
the diode damper normally 
required in the horizontal-
output circuit should not be 
needed. Of course, the one 
in the high voltage power 
supply will naturally re-
main, as it is part of the 
"bootstrap" power supply 
associated with the high-
voltage circuit to the pic-
ture tube. 

An  electron-beam 
squelching circuit will have 
to be added to put a dc volt-
age on the picture tube's 
electrode which blanks out 
the vertical retrace lines, 
because when no signal is 
being received to cause a 
fully 4:1 interlaced raster to 
appear on the screen, the 
free-running deflection cir-
cuits in the modified TV re-
ceiver will be scanning only 
56.25 lines on the picture 
tube. This much-reduced 
scan of only one field will 
be intensely bright and will 
permanently damage the 
phosphorescent coating on 
the face of the picture tube 
with ugly brown horizontal 
streaks from which little or 
no useful light will come. 
Remember, 3,375-Hz hori-
zontal-scan frequency di-
vided by 60 Hz vertical-
scan frequency equals 
56.25 lines on the picture 
tube! 
Now, on to the signal cir-

10.475 MHz 
VIDEO CARRIER 
FREQUENCY 

REJECTED LOWER 
VESTIGAL VIDEO 
S1DEBAND 

-3db 

10.925MHz 
AUDIO CARRIER 

FREQUENCY 
-3db 

10 7 MHz 

4 -- 450 KHz - - --•J 

Fig. 3. The over-coupled, double-humped-response curve of 
the modified 10.7-MHz i-f transformer used in the out-
put/filter circuit of the video-modulated rf amplifier. 

cuits. The TV set's tuner 
must have the swamping re-
sistors removed to narrow 
down the band-pass to 
around 500 kHz. The chan-
nel 2 coils will be our con-
cern here, as the signal coils 
will be centered between 51 
and 54 MHz, say, 52.5 MHz. 
The oscillator will be modi-
fied to tune this range, but 
23 MHz above. Why 23 
MHz? Only the older TV 
sets had an i-f that low; all 
modern TV sets use 40-MHz 
i-f amplifiers! Well, first of 
all, the modern i-fs are 
twice as broad as we need, 
so they'll have to go—and 
be replaced with some 
Miller (or other) bif ilar-
wound 20-MHz i-f trans-
formers, with best Q at 
around 23 MHz. All of the 
swamping resistors associ-
ated with the former i-f 
transformers are to be re-
moved, of course. All of the 
i-fs will be tuned to the 
same frequency, not only 
for best gain, but with three 
i-f stages—optimum band-
width, too. At the output of 
the last i-f stage, the band-
pass should be around 500 
kHz at — 3 dB. 

If it is desired to use an 
intercarrier sound-recovery 
system, it will operate on a 
frequency of 450 kHz, as 
this is the heterodyne differ-
ence frequency between 
the picture and sound car-
rier frequencies. 455 kHz i-f 
transformers will tune 
down here easily. The 
sound system is NBFM with 
plus and minus 5-kHz devia-
tion. Another way to re-
cover the sound is by using 
a low-band FM communica-
tions receiver made to tune 
below 30 MHz to the region 
between 22 and 24 MHz. 

The local oscillator should 
be converted from crystal 
control to self-excited, with 
the tuning control on the 
front panel. An afc circuit 
should be added to prevent 
drifting off center frequen-
cy. 
Now we get to the piece 

de resistance, the rf genera-
tor. A block diagram is 
shown in Fig. 2. The video 
circuit will consist of a crys-
tal-controlled oscillator 
driving a very low-powered 
amplifier with an output be-
low 100 mW. This amplifier 
will be grid- or cathode-
modulated by a video am-
plifier/modulator, supplied 
with composite negative-
going video and sync by the 
modified TV camera. The 
output of the video-modu-
lated amplifier will pass 
through a lower vestigial 
video-sideband filter com-
posed of a large 10.7-
MHz FM i-f transformer 
with overcoupled primary 
and secondary windings; 
this is in order to slightly 
broaden the bandpass and 
form the characteristic 
double-humped response 
curve. 

Other components of the 
filter include a tunable 
10.7-MHz series-T rejection 
trap, and a few crystals—in 
order to put a deep, wide 
notch just below the video-
carrier frequency so that 
the lower vestigial video 
sideband will be complete-
ly filtered out. The video-
carrier crystal oscillator 
will operate at a frequen-
cy of 10.475 MHz. The au-
dio-carrier crystal oscillator 
will operate at a frequen-
cy of 10.925 MHz. These 
two frequencies are 450 
kHz apart; both are sym-



ANTENNA 
TUNERSMODELS 

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

Fastest selling MFJ tuner . . . because it has 

the most wanted features at the best price 
Matches everything from 1.8-30MHz: dipoles, 

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

watts full scale, forward/reflected power) SenSi 
tive meter measures SWR to 5 watts 

MFJ-900 VERSA TUNER 

MFJ-900 

f). !  
1 1 : 6   $ 4 995 , 

Matches coax, random wires 1.8-30 MHz 
Handles up to 200 watts output; efficient air-

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

2 OTHER 200W MODELS: 
MFJ-901, $59.95 (+ $4), like 900 but includes 

4.1 balun for use with balanced lines. 
MFJ-16010, $39.95 (+ $4), for random wires 

only. Great for apartment, motel, camping, opera 
lion Tunes 1.8-30 MHz. 

MFJ-984 VERSA TUNER IV 

•   • 

Q)   32995 (4. $10) 
MFJ-984 

Up to 3 KW PEP and it matches any feedline, 
1.8-30 MHz, coax, balanced or random. 
10 amp RF ammeter assures max. power at 

mm SWR. SWR/Wattmeter. for/ref., 2000/200W. 
18 position dual inductor, ceramic switch. 
7 pos. ant -;witch 250 pf 6KV cap 5x14x14" 
300 watt dummy load. 4:1 ferrite balun. 
3 MORE 3 KW MODELS: MFJ-981, $239.95 

( 4- $10), like 984 less ant. switch, ammeter 
MFJ-982, $239.95 (+ $10), like 984 less am 
meter, SWR/Wattmeter. MFJ-980, $209.95 
( + $10). like 982 less ant switch 

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

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

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

MFJ-949B VERSA TUNER II 

•  4p 
MFJ-949B 

$ 1 3 9 +95.) 

MFJ's best 300 watt Versa Tuner II. 
Matches everything from 1.8-30 MHz, coax, 

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

verticals, whips, beams, quads. 

Built-in 4:1 balun. 300W, 50-ohm dummy load. 
SWR meter arid 2 range wattmeter (300W & 30W). 
6 position antenna switch on front panel, 12 

position air wound inductor; coax connectors, bind-
ing posts, black and beige case 10x3x7" 

MFJ-989 VERSA TUNER V 

MFJ-989 

$ 3 2 9 95  (+$10) 

New smaller size matches new smaller rigs — 
only 10-3/4Wx4-1/2Hx14-7/80". 
3 KW PEP. 250 pt-6KV caps. Matches coax, 

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

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

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

Ham Radio's most popular 
antenna tuner. Improved, too. 

$899P, 
SO-239 connectors. 5-way binding posts, fin-
ished in eggshell white with walnut-grained sides. 
4 Other 300W Models: MFJ-940B, $79.95 

(+ $4). like 941C less balun. MFJ-945, $79.95 
( + $4), like 941C less antenna switch. MFJ-944, 
$79.95 (+ $4), like 945, less SWR/Wattmeter. 

MFJ-943, $69.95 ( + 14). like 944, less antenna 
switch. Optional mobile bracket for 941C, 940B. 
945. 944. $3 00 

MFJ-962 VERSA TUNER III 

MFJ-962 

$ 2 2 W+5$10) 

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 tune'), wire and balanced lines. 
4:1 baton. 250 pt 6KV cap. 12 pos. inductor. 

Ceramic switches. Black cabinet, panel. 
ANOTHER 1.5 KW MODEL: MFJ-961, $189.95 

(+ $10), similar but less SWR/Wattmeter 
MFJ-10, 3 loot coax with connectors, S4.95. 

To order or for your nearost dealer 

Va;l  CALL TOLL FREE I vim  

800-647-1800 I   

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 rioted). 

• Products ordered frorr MFJ are returnable within 
30 days for full refund (less shipping). 
• Add shipping & handling charges in amounts 
shown in parentheses. 

Write for FREE catalog, over 80 products 

MFJ ENTERPRISES, 
INCORPORATED 

,47  Box 494, Mississippi State, MS 39762 
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metrically on opposite sides 
of the 10.7-MHz center fre-
quency of the i-f trans-
former, and both, therefore, 
are the same number of d Bs 
down on the transformer's 
response curve. 
The FM audio signal's rf 

does not pass through the 
same i-f transformer used in 
the output/filter circuit of 
the video-modulated rf am-
plifier, but it will pass 
through a similar transform-
er in the output of the video 
rf/audio rf mixer. The 10.925-
MHz FM audio generator 
will have one crystal oscil-
lator and one afc phase-
locked loop self-excited os-
cillator, both operating on 
the same frequency. The 
time constant of the afc/ 
phase-lock circuit will al-
low for FM carrier devia-
tion. 
Now comes the rest of 

the answer to the question 
I'm sure all of you are ask-
ing by now, which is: Why 
does he keep harping on six 

meters? Doesn't he know 
that the FCC would never 
allow "that sort of thing," 
and hasn't he heard about 
the "national band-appor-
tionment plan"? Well, I'll 
tell you, at the risk of 
sounding like some sort of 
rebel. 
First of all, about FCC— 

how many of you can re-
member back when we 
could do anything we want-
ed to do on those ultra-
shortwave bands? I do! As 
for this so-called national 
band-appointment plan, 
how many of you out there 
really agree wholehearted-
ly with how two meters and 
now 220 have been and are 
being chopped up into neat 
little slices for all of those 
open and closed machines? 
Where are those "wide 

open spaces" we knew in 
the 40s and 50s where we 
had megacycles to burn? I 
know, I know—progress! 
OK, fine. Two things I 
know: A long time ago, I 

W HEN YOU NEED JUST 
A LITTLE MORE AUDIO 

The F4STR4K® model 2003 audio amplifier 
module produces 250 mW of low THD audio. 
This transformerless design has a low parts 
count and does not require a heatsink. 

The model 2003 features a dc-operated volume 
control. Output level is selected by changing a 
dc voltage with an on-board pot, remote pot 
or micro-computer D/A interface. 

Low-Z, ac-coupled output drives speaker or 
headphones. 

Dc-type volume control assures hum-free 
operation without using shielded cable to 
the volume control. 
No interstage transformers or heatsinks. 

Compatible with other F Tft4(® modules, 
such as the model 2002 sound synthesizer. 
One evening assembly using 3.6 by 1.0 
inch pc board and instructions supplied. 

Price: $9.45 
Price includes: glass-epoxy, etched, plated, drilled pc board; 
instruction manual; postage in U.S.A. (Ohio residents add 
5% sales tax). 

Send $1.00 for illustrated F4STPAK. product catalog and 
refund coupon. 

PROHAM ELECTRONICS INCORPORATED 
314620 LAKELAND BLVD  EASTLAKE OH 44094 

(216) 951-2110 

read somewhere that no 
one has a monopoly or right 
to any "personal" frequen-
cy in the "ham bands" — 
and I've got a box full of 
crystals for six and two me-
ters and I guess a lot of 
them must fall across re-
peater-band edges and out-
puts! 
'Nuff said? I think so, too, 

so let's get back to business. 
By now, at least a few of 
you must be wanting to say, 
Hey! How can a country 
with a different mains-
power frequency than ours 
send us a picture with a 
50-Hz vertical-deflection 
frequency and some cocka-
mamie horizontal frequen-
cy and we receive it? 
That's easy! All you have 

to do is remember that your 
TV set doesn't care what it 
gets—just design enough 
latitude into your horizon-
tal and vertical hold con-
trols and their phase-
locked-loop circuits, and 
you can reach out and hold 

on to the "man in the 
moon"! 
Next question: How 

about color? Thought you'd 
never ask! 
Let's get black and white 

off the ground first (!) but, 
since you won't get any 
sleep unless I tell you, here 
goes. Yes, of course, the 
present American or Euro-
pean systems can be con-
verted to work with my sys-
tem. The TV receiver should 
have many adjustments 
(like a scope) so that any 
scan system, type, and po-
larity of sync or modulation 
can be received. Incidental-
ly, I've got another, even 
narrower-band system  of 
real TV which I can tell you 
about. It would fit into an 
FM channel. Of course, it 
wouldn't have nearly the 
definition or quality of 
what I'm offering you here. 
However, I'll give you one 
more hint. It would be like 
slow scan, but real TV. 
Cheerio! 

'STATE-OF-THE-ART  ' 

The Saturn V is a deep fringe microwave receiver for homeowners 

that are outside of the service area of local pay TV stations (i.e.. 
HBO, Showtime) It is normally used within line of sight of a trans-
mitting tower in a 50 mile range and is simply attached to your TV 
antenna mast This unit is completely ready to install including all 
cable and mounting hardware 11 is designed to be installed by the 
homeowner. 

4558 Auburn Blvd Suite 208 
Sacramento. California 95841  (916) 454-2190 

We accept MasterCharge & Visa 

1-3  5165.00 
4-11  5120.00 
12-49  $105.00 
50-99  95.00 
100-149  S 85.00 
150-up  S. 80.00 
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Assembly 
Tirne 
Approximately 
5 Minutes 

SWD-1 VIDEO CONVERTER 
FOR CABLE TV 

The SWD-1 Video Converter is uth 
ded on cable TV systems to re-
move the KHz's signal from a 
distorted video (channel 3 in/ 
out) and also pass thru the 
normal undistorted/detected 
audio signal  Rocker switch 

selects operating mode to remove KHz s 
distortion from the video or pass all other chan-

nels normally Simple to assemble -less than 30 

minutes  Pre-tuned  Input/output Channel 3 Impedance 
75 ohms. 1 1 7VAC 

S WD- 1 Video Converter Kit   $69.95 

VTR ACCESSORIES 
SIMPLE SIMON VIDEO STABILIZER 

Stabilizer. 

Model VS. 125. eliminates the ver-
tical roll and jitter from "copy guard-

video tapes when playing through 
large screen projectors or on an-
other VTR. Simple to use, just adjust 

the lock control for a stable picture Once the control is set, the tape 
will play all the way through without further adjustments Includes 

12V power Supply  SPSCIAL 

VS-125 Video Stabilizer, wired   neg 54 Or.,  839.95 

MODULATOR 
Not a Ga me Type M odulator 
The MPS-1 Kit converts Video/Audio 
signals to a crystal controlled RF 
output for TV Channels 3 and 4 
The MPS-1 Modulator inputs 
are designed to match all TV 

Cameras and VCR's and features a 
voltage regulated power supply, power 

switch and LED indicator No Tuning Required 
Operates on 117VAC 

M PS -1 Kit   $39 95 

UHF ANTENNAS and ACCESSORIES 
MOS-AMATEUR-ETV 32 ELEMENT 
YAGI ANTENNA 

• Net A Kit 

• 1 9-2 5 Glir  • 38 1/2 " Long 

• 23d8 Average Gain  • Commercial Grade 

• Ore Cast Waterprool Housing with 41/2 - 1 

Area for Electronics 

• Includes P C Probe, F-61 Connector end Mounting Hardware 

MAE-2 32 Element TAGI Antenna  $23.95 

Kato Sons Down Converter Kit  *1.9 • 2.56Hz* 
Designed for Simple Simon by former Japanese CO Amateur Magazines UHF 

Editor Engines Unit utilizes new ingenious Printed Crcurt Probe for maximum 

gain Circuit board fits inside MAE-2 antenna housing Requires 1 hour assembly 

IC and capacitors pre-soklered 

Model KSDC-KIT 1 9 - 2 SGHz Down Converter Ka  534.95 

Kato Sons' Regulated Varible DC Power Supply 
For use with KSDC-KIT 1 9 - 2 56Hz Down Conwder Completely assembled 

with Attractive Cabinet. TV Converter Mode Switch. Frequency Control and 

LED Indicator 

Model NSPS-1A Assembled Power Supply  523.95 

SPECIAL 
INTRODUCTORY 
SAVINGS 

ORDER ALL THREE ITEMS 
MAE-2 KSOC-KIT ard 

KSPS- IA for Only 
Remitai rime 4 oniered saparayi, 582 BS 

- CO.AS CABLES ARE NOT INCLUDED 

$74'5 

ZYZZX VHF-UHF Wideband Antenna Amplifier 

LI 

Reselatleiry Ns m HYBRID IC Broadband Amplifiers 
Model ALL-1  12dB Gain 

50 MHz - 900 MHz 
Model ALL-2 35dB Gain 

These units ere not available artmhere Menthe word F ach  serve man W M., and 
available n Ks or Assembled form Ideal /Of outdoor a Moo. use 10 impedance is 75 ohms 
Anipkfen sickle separate co-as feef power supply Easily assembled'', 75 minutes fir ios 
capaceors to tore a Went 

ALL I Comae. Id r• Pam molt 524 95  ALE I Wired Iestea  pat sucp5  134 95 
AL42 Coming Id mem suppa  34 96  ATLI Wind Tested iv pas supp5  44 95 

Our New STVA 14.5dB GAIN, 14 ELEMENT 
CORNER REFLECTOR YAGI ANTENNA 

•••-. 
,.. .•ey•  - 

• aa I. IIP." ST/A,3 Saipan.. 14 5.11Garn Sewed* /5 ce 300 own 
Clurnal 60-80  519 95 

STVA•4 Yogi Antenna 14 5dB Gan Selectable 75 co 300 ohrn 
Chen* 44-52  S111.95 

RG•59/U 75 ohn Low Loss Coal Cable  S I 2p/ft  F-59 Coas Gamest's.  I 31 ea 
MT -I  Special UHF 75-300 oho Macho; Trarisfornin  SI 45 w 

Switch to Bambii 
Electronically 

Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay TV Decoders, Cable TV, Video 
Discs, Video Games, Closed Circuit 

TV, Antennae and Microcomputer as 
easy as pushing buttons., 

a  etfo se Ttdeo  Witch is an electronic switch-

ing network which can accept up to six different 

sources of video signals and provide the flexibility of 

directing the inputs to any or all of the three outputs 

Now you can eli minate ... the drudgery of disconnec -.ing and 

reconnecting your video equip ment each time you use it ... 

the tangled mess of cables which are impossible to -race 

out ...not being able to use more than one function 

at a time. 

Ba mbi lets you enjoy using your video equip ment the 

way it should be ... electronically and on line at the 

push of a button. 

Model BEVS•1 Completely Wired and 

Asse mbled. Includes comprehensive Instruc-
tion/Operation Manual and Decal Set for 

customizing your Video Switch installation. 

Bomb, s front panel was designed with the 
user in mind Computer styled construction, 
with soh-touch keyboard (rated for over 10 
million operations), arranged in rnatrix form 
allows easy input/output selection without 
refering to charts Functions selected through 
the keyboard are immediately displayed on 
the 18 LED status indicators 

MITSUMI 

Model UES Abef  Ei...1 A 
... 2 $24.95  .... - - . ,...,  .A.21. 

..11. It 81 asen ,......• 1 

VARACTOR  

UHF TUNER 

PART 
Na 

1 1VTI-SWD 

2 ?CBI-SW[1 

3 3TP7-SWD 

812995 

Check the quality of Barnbi against that of 
much higher priced competition All solid 
state electronic switching provides low atten-
uation (3dB), wide frequency response (40-
E190 MHz). and excellent isolation between 
signal sources (each I/0 section individually 
she,Ided for 65,113 min isolation) 

IA 
Ns DESCRIPTION  NICE 

Varaclor UHF Tuner Model UES-A5OF   $24.95 

Pnnted Circuit Bran] Pie-Drilled   15.95 

PC 8 Potentiometers 1-201, 1-1K. eel 
5-101( ohms 7-pieces  695 

4 4F1135-S WO  Repro, Krt.  Watt. 5% Carton Fin. 32-paces. 446 

5 5PT1-S WD  Power Transformer. PSI-117VAC. SEC-14VAC, 
250ma  /  96 

6 6PP2-S WD  Panel Mount Potentiometers and Knobs, 1-1103T 
and 1-5LAT w Switch  696 

7 7SS14-S WO  IC s 7-pcs (bodes 4-pcs Regulators 2-acs, Heat SOk 
l•piece    21.11 

8 8CE 9-5WD  Electrolytic Capacitor Kit, 9-pieces  6  95 

9 9CC33-S WEI  Ceramic Disk Capacitor Kit 50 W V . 33- paces... 7.95 

10 IOCT-SIND  Variable Ceramic Tnmmer Capacitor Kn. 

5-65pfd. 6-patois  5  95 

11 11f 4-SWI)  Coll Kin 18mhs 2-pieces, .22phs 1-piece (pmwourel 

(qualm) and 1 T37-12 Fertile Torroid Core 
with 3 ft of *26 wire   500 

11 111CS-SWD  IC Sockets, Ton inlay, 8-pin 5-peces 
and 14-pen 2-pieces   1.95 

13  13SR-SWD  Speaks, 4x6" Oval It Prepunched Wood Enclosure  14 95 

14  14MISC-SWD  Mac Parts Kit Includes Hardware 16 32 832 
Nuts, It Bells), Hookup Wee Ant Terms DPDT 
Am Swish. Fuse Fuseholder etc  9,95 

When Ordering All Items, II thro 14), Total Price    139.95 

Bambi. Specifications: 
Input/Output impedance 
Signel Loss 
Norse 
Input Return Loss 
isolation 
Power Reg 
Dimensions 
WhoM 

INTRODUCING OUR 
7+11 MVO 
PARTS KITS 

IG  PART 
N.  Re  DESCRIPTION  MICE 

1 11r11-PWO  Bisector UHF Tuner Model lIES-650F   924.95 

2 2CB1 -PM)  Pnnted Circuit Board, Pre-ddid   15.95 

3 3TP11-PWO  PCB Potentionieters 4-1W. 1-.5K, 2-101/, 2-5K, 
1-11( and 1-53k (11 peon) 

4 4FR-31-PWO  Resistor Kit. 'YiW. 5% 29-pcs, N W 2-pea  495 

5 5PT1-PWEI  Power Transformer, PRI-117VAC. SEC-24VAC 
at 500ma  95 

6 6PP2-PWO  Panel Mount Pitemiometers and Knobs, 1-1KBT 

end 1-SLAT with watch  595 

7 7SS17-PWO  IC's 7-pcs Diodes 4-pcs. Regulators 2-pcs 

Transistors 2-pcs. Heat Sinks 2-pcs    29.95 

8 8CE14-PWD  Electron/ix Capacitor Kit 14-paces  595 

9 9CC20-PWO  Ceramic Disk Capacitor Kit, 50 IteN. 20-pp  7  SB 

10  IOCTS-PVVO  Ventre Ceramic Trimmer Capacitor, 

5-65pfd. 5-paces  4  115 

11 111.5-PWO  Coil Kit. 18mit 3-acs, .22phs 1-pace im merse 
inductors) and 2 T37-12 Free Terme ane 
MIA 6 ft *26 wins  500 

12  121CS-PWO  IC Sockets. Tin inlay, 8 pin 4-pcs, 14 pin I-pc 
end 16 pen 2-pcs  2  es 

13  13SR-FWD  Enclosure with PM Speaker and Pre-drilled 
Backpanel tor nounting PCB and Am Terms  14.55 

14  14MISC-PW1)  Misc Parts Kit Includes Hardware. 16 32. 8.32 
Nuts Et Bolts), Hookup Wire. Solder. Ant Terms 

°PDT Am Swatch Fuse. Fuseholder. etc  9.95 

15  15MC16-PWD  Myls Cap/otos, 14-pcs and Sher 

Mica Capacitors 2-paces  .. 7.115 

When OrderIng All Items, (1-15), Total Price   159.95 

FREE 
Bambi 
Poster 
with 
any 

purchase 

75 ohm 
3de ildB 
4[113 it dfl 
12dB min 
65dB min 

I I 7VAC BC̀ Hy 2W 
10,.. W. 6,k1). Th 

4ca Ibt 

995 

CUSTOMER NOTICE' BUY WITH CON.IDENCE.  BE WARE OF LO WOUALITY IMITATORS. All of 
a our kits consist of New. 1.1 Class, RF Quality. Parts Engineered for Optimum 

Operation, not factory seconds or stock close-outs. We service your completed kits that you've purchased and built. You will 

never get stuck with a BAG OF PARTS when ordering fro m Si mple Si mon 

Available bz4o ey Order.  Mailn  Order r  e  A Only SIMPLE SIMON ELECTRONIC KITS, TM  Inc. Send Check  o 

3871 S. Valley Vie w. Suite 12, Dept. 7, Las Vegas, NV 89103  Order: $16.95. Add 10% Shipping and 
Handling on orders under $40.00. For 

In Nevada C,  702-871-2892  orders over $40.00, add 5%. Minimum 
STD 6 re  a AN Mke 

WRITE FON 
OIJANTITI DISCOUNTS 

Outside Nevada Carl 1-800-782-3716 
Shipping and Handling $2.00. Cat. $1.00 

- VISA and Mastercard Acceptable - 
'Check orders will be held 30 days before Shippmq 
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* Technical Forums 
* ARRL and FCC Forums 
* GIANT 2-day Flea Market 

Saturday and Sunday 
* New Products and Exhibits 
* Grand Banquet 
* Women's Activities 
* Home-Brew Equipment 

Forum 
* Special Group Meetings 
* YL Forum  Meet your amateur radio friends from all over the world at the internationally 

famous Dayton HAMVENTION. 
* Personal Computers Forum 
* CW Proficiency Awards  Seating will be limited for Grand Banquet and Entertainment on Saturday 
* Amateur of Year Award  evening so please make reservations early. Banquet speaker is Bill Leonard, 
* Special Achievement  W2SKE, former president of CBS News. 

Awards  If you have registered within the last 3 years you will receive a brochure in late 
February. If not write Box 44, Dayton, OH 45401. 

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination forms are 
available from Awards Chairman, Box 44. Dayton. OH 45401. 

For special motel rates and reservations write to Hamvention Housing. 1406 Third National Bldg., Dayton, OH 45402. 
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 

All other inquiries write Box 44. Dayton, OH 45401 or phone (513) 849-1720. 

APRIL 29, 30, MAY 1, 1983 
Hara Arena and Exhibition Center - Dayton, Ohio 

Admission: $7.50 in advance, $9.00 at door. (Valid for all 3 days) 

Banquet: $14 in advance, $16 at door. 

Flea Market Space: $15 in advance. (Valid for both days) 

Make checks payable to Dayton HAMVENTION. Box 2205, Dayton, OH 45401. 

Bring your family and enjoy a great weekend in Dayton.  Sponsored by the Dayton Amateur Radio Association, Inc. 

H v-- 0ai n A nte nnas 
TH7DXS 7 element triband beam   
TH5MK2S 5 element triband beam 
TH31/41(3S 3 element triband beam 
TH3JrS 750W PEP 3 el tribander 
TH2MK3S 2 element triband beam 
TH6 to TH7DXS conversion Kit   
205BAS 20m 5 element "Long John" 
155BAS 15m 5 element "Long John" 
105BAS 10m 5 element "Long John" 
18AVT/WBS 80-10m trap vertical   
14AVG/WBS 40-10m trap vertical   
VS 2m colinear gain vertical   
BN-86S Beam mount 11 balun 
Full line available at big savings' 

$ 376.00 
309.00 

  215.00 
  156.00 
  134.00 
135.00 

  292.00 
175.00 
114.00 
87.50 
51.00 
37.50 
17.00 

H y - Gain Crarik-im _To wers  
HG-3314T2 Side supported  8 744.00 
HG-351112 Side supported   546.00 
HG-5014T2 Side supported   754.00 
HG-37SS Self-supporting   642.00 
HG-5255 Self-supporting   923.00 
HG-54H0 Self-supporting   1500.00 
HG-70HD Self-supporting   2351 .00 
CranKups freight prepaid in continental US 

H ustler 
5BTV 80-10m vertical 
4BTV 40-10m vertical 
G7-144 2m colinear vertical   
06-144B 2m colinear vertical 
MO-1,2 HF mobile masts   
R14-10 10m resonator 
PM-IS 15m resonator 
R14-20 20m resonator 
R14-40 40m resonator 
R14-75 75m resonator 
R14-80 8Orn resonator 
I314-1 Bumper mount   
SS14-2 S.S. ball mount 
HOT "Hustloff" mount   
SF-2 2m 5/8 mobile whip   
Entire line at super savings' 

 $ 100.00 
79.00 
99.00 
68.00 
18.50 
9.00 
9.00 
12.00 
13.75 
14.75 
14.75 
13.00 
14.00 
14.00 
9.00 

*T H E  A N T E N N A B A N K 
6460H General Green Way 
Alexandria, Virginia 22312 

703-569-1200 
All prices subject to change without notice 

R oh n T o wers 
200 10 ft section   
20AGO top section 
250 10 ft section   
25AGO top section 
45G 10 ft section 
45AGO top section   
BX48 6 sq ft max 
HBX48 10 sq ft max   
HDBX48 18 sq ft max 
F1(2548 48 ft foldover 
FK4544 44 ft foldover 

CS-201 2 way coax switch   
CS-401 4 way coax switch   
CN-520 HF SWR/Power meter   
CN-540 VHF SWR/Power meter   
CN-550 UHF SWR/Power meter   
CN-620B HF/VHF SWR/Power meter -  
CN-720B HF /VHF SWR/Power meter -  
CNW-418 auto tuner/meter   
CNW-518 auto tuner/meter   

$ 29.50 
32.75 
41.00 
53.50 
93.75 
104.75 
204.00 
253.00 
316.00 
794.00 
1117.00 

$ 20.00 
62.00 
59.00 
69.00 
76.00 
107.00 
150.00 
168.00 
285.00 

Ma ni- Prod ucts 
HQ-1 "Mini-Quad' 6,10,15,20m  11 129.95 
13-24 "Mini-Beam" 6,10,15,20m   99.00 
R11-3 3rd element for 13-24   67.00 

ORDERS ONLY  800-336-8473 
ALL others call. (703) 569-1200 

No COD - We ship UPS 
Allow two weel(s for delivery 
Shipping cost not included 

We reserve the right to limit quantities 
We gladly except VISA and MASTERCARD 

C ushcraft ikrliferlflaS 
A4 4 element triband beam  11 224.50 
A3 3 element triband beam   172.50 
R3 Gain triband vertical   224.50 
AV5 80-10m trap vertical   88.50 
AV4 40-10m trap vertical   81.50 
AV3 20-10m trap vertical   44.20 
32-19 19 element 2m "Boomer"   81.50 
214B 14 element 2m "Jr Boomer"   68.00 
214FB 14 element FM 'Jr Boomer'   68.00 
A147-11 11 element 2m beam   37.50 
A144-10T 10 element 2m twist beam -  44.20 
Full line available at great savings' 

R otors 
HDR-300 Digital readout 25 sq ft - $ 427.00 
T2X 'Tailtwister" 20 sq ft   244.00 
HAM-1V 15/7.5 sq ft   195.00 
CD-45 8.5/5 sq ft   102.75 
AR-220L 3/1.5 sq ft   49.95 
HD-73 Dual speed 10.7 sq ft   89.00 
U-100 Approx. 3 sq ft   42.00 
8 cond rotor cable   .16/ft 
6 cond rotor cable   .15/ft 
4 cond rotor cable   .075/ft 

M F .J E nter prise s 
MFJ-900 200 Watt Versa Tuner   
14FJ-941C 300 watt Versa Tuner II   
MFJ-949B 300 watt Versa Tuner 11 
MFJ-962 1500 watt Versa Tuner Ill   
Other liFJ products at similar savings' 

C oax and W are  
P0-213/u Milspec 95% shield 
PG-8/u "Super-flex foam   
Mini-8 foam 
P0-58/u"Superflex• foam 
014 standed copper 50,75,100,or 150 ft 
014 copperweld 50 ft multiples   

$ 41.95 
77.55 
117.55 
193.15 

. 28/4 t 

.24/f t 

.12/ft 

.12/ft 

.05/ft 
.075/ft 
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SPEEDCALL'S NEW #312 TOUCH-TONE DECODER 
ENDS RADIO BACKGROUND "CHATTER" FOREVER. 

0000 

cc oeclO w,  20 

oat  inPI % to  8 "its 

'code CaPe.t.eVi w  of Me 

edd"'"cP:tOne deia• 

69 

16 0 '   3.•• voc 
desired  1  

leer Vo". "- _c o 

Sa‘  t9  ‘6  oandOV •430137no,nem .,,,A on om  

Weak GiitItem! 

ond)ing chatges 
m soo 
toon. 2-"s" 

33.314- %WA. 
snips:0 

• 
IffAe11. 

c‘uded  

• LOW COST COMMERCIAL GRADE KIT! 

• EASY TO ASSEMBLE COMPACT UNIT! 

• STATE-OF-THE-ART FLEXIBILITY! 

To order, send check or money order to: 

DEPARTMENT "K" 

SPEEDCALL 
CORPORATION 

2020 Naiional Avenue • Hayward California 94545 

415 783.5611 

(California Residents add 6% Sales Tax) 

VISA  ! 

93 

NS  OD 
144  DC 
117  06 
OS  DA 
oc  Da 
LI13  De 
504  Oa 
LOS  09 
1.C16  Da 
L07  07 
1.04  06 
•  OS 

04 
03 
02 
Or 

Speedcall Corporation, with 20 years of reliability and 

know-how in the Mobile Radio Industry, now offers 

the Model 312K; a unique, low-cost DTM  selective 

call Touch-Tone® Decoder. It's specially designed in 

kit form for radio buffs, with all of the quality and 

performance that made Speedcall #1 in signaling! 

No more annoying background chatter, no more 

missed calls. At last it's possible for individuals and 
repeater groups to have their own personal and 

emergency touch-tone DTMF network! And you 

may use all 16 touch-tone digits to expand your 

selection of formats and permit special control 

applications. 

e accept VISA, MC. FIRST QUALITY CO MPONENTS - NOT MAIL ORDER "SECONDS"  Mon order S1000 - add 
C O D. CHECK or M O  St1p9 and 51 001ns 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 

Cam actuated, true Zero insertion 

tin plated solder tail pins - 
capable of being plugged into 
dip sockets including wire wrap 

Stock  No 
No  Poo  1-24  25  SO 
11055  24 1 435 S3 90 S3 60 
11056  28  450  405  375 

11057  40 
11058  64 

595  535  495 
10 50  945  870  Stock No  1.9  10  25 

Ai ,  1 2098  S 1 28 II 1 12 $ 95 

RESISTOR ASSORTMENT  exsos 700 pcs ir ,,,nneiow assort  $ 2 2. 5 0  

Stock No 82501 10 ea of i 0, 2 15 18-22 27 33-39-47.56 OHM  S3 95 e•, 

Stock No 83502 10 ea 016802 1001 201 50180220270330390 OHM  

Stock NO 82503 10 tte of 470560-680820-1K 1 281 51( 1 86-2 282 7 OHM  .s .. "'' 

Stock No 82504 10 ea of 3 3K 3 9K 4 7K 5 6K•6 8K 8 2K 10K I 2K 15K 18K OHM 

Stock No 82505 10 ea of 2211 2711 33K•390.470.560.680 ,820 100K 1200 OHM 

Stock No 82506 10 ea of 1506 180K 2200 270K-330K 3900 4706 ,5506 68011 820K-OHM 

Stock No 82507 10 ea of IN -I 2M 1 514 1 8M-2 21142 7M 3 3M 3 9M 4 7M 56M OHM 

WILD ROVER 
Touch *welch capsule 
Opereteno motwn o 005 *ghoul the 
use 131  leveret:I tom ExtremeN les, on 
and off with low nase Normally open - 
rated its VAC I 6 emp-30 millmark re 
sotance - 615 rade. by 1601hck 

60/40 ROSIN CORE SOLDER 
Sto.  L.ngln 9.91.1 
No  Do•  11.11  10/ 1  tkic• 
so ws  042  5  St 16 
50076  062  25  4  239 
50077  062  50 
50078  032  33 
50079  032  98 5 
50080  032  • 75 

a  425 
S  I 31 
4  2, 
a  45' 

TI WIRE 
WRAP 
SOCKETS 

Stock 
No  No Pms  1-24  25  100 
11301  8  45$  409  36 
11302  14  1315  59  54 
1303  18  72  84  58 
1304  18  82  73  88 
11305  20  1 11  99  90 
11306  22  1 28 1 12  102 
11307  24  1 41  1 25  1 14 
11308  28  1 71  1 52  1 38 

11309  40  231  205  1 86 

TI LOW PROFILE 
SOCKETS 

',POW Mesonrn 
twontecon icl Dins 
A13 gas light seal 

Stock 
NO  No Pun 1.24  25 
11201  8  115 113 
11202 
11203 

11204 
11205 
11206 
11207 

11208 
11209 

14  18  15 

lel  21  18 
18  24  21 

20  27  24 
22  30  28 
24  33  30 
28  38  34 
40  53  45 

100 

$ 12 
14 
115 

19 
21 
23 
25 

29 
40 

ELPAC POWER SUPPLIES - D C/DC C ONVE RTE RS 

Slunk No 13601  Floppy 0191 

Pow . StiPP 11  e  r‘e., no 
no1.910. 03.3 . 41 1 Sol =.--

.111. 
131121 
341311 
.3629 
13830 

1.519 ,139 
1383. 
13832 
13833 
131134 
1.33 
13834 

SINTEC  ESP.  001.1 
.96559  No  00058. von.* C000nt  0.318.131 
300 NW /no  WM.  0.130  MOM  o 
1.15  C•3801 3 0 I 0 1230 • 

12.0• 
1.0 1 
IS.0 
2.0 1 
2.0 / 

C•3902 3 030 
C•3•12 3 01 0 
611311114 3111 0 
C•3814  0 

CL3801 4 07 0 
C1.3811 •01 0 
Cl3802  0? 0 
01.3•12 40/0 
CL3904 401 0 
0,3814 4 OP 0 

Poci. 
.25  4•• S03 . 11 1. 
025  4.31.3 OS  3 95 
020  Y. 303 OS 
O.  4.96 503 OS 
1310  4. S03 . 
0.10  903 05 

12.0•  125 .01 .1 /1 
.530 1 103 .131 7•1 
1.0 1 100 ,,,,, 2•1 // 
28/1 4  SO .01 2.1 1/ 
29.1 4  SO   231 V/ 

r ,f12.5 0819 .117 FOR DC DC CONSTR ./FRS 

/ 95 
1. 
1 95 
1 115 

82411S 
24. 
24. 

24. 

-91r 

Special of the Month' 

Stock NO. 
67503 

$ 7 5 e°13  

t 4.6 1 veto warranty 

DIGITAL MULTIMETER 
Single rotary switch opera 
lion Large. easy to read 5 
3-' digit display 800 hours 

operating lile with single 9v 
battery Seven functions-

(DC Volts. DC Amps, Ohms 
AC Volts AC Amps. Diode 
and Resistor Junction, Aud 
Ole Continuity Checkl 

Stook No Ceo'img sse we 
82504  ben loop $1.50 

ELPAC PO WER SUPPLIES - S OLV SE RIES FULLY RE G ULATE D 
o..p.i 

SIN1FC  13138C  0.0.1  Corrool  01 .301 
61.333 No  Pool.  votto. 
3802  90111155  5  3. 
.03  soiansla  It  I 54 
3804  SOLVISI 5  IS  1 231 
mos  80501.24  24  0 738 
.08  501.9 .S  5  6. 
31.1  SO.3012  12  4 08 
3810  WSW ..  IS  3 18 

601.9 .231  24  2 08 
.1802  090 Soo•11.3.5131.9 S000s 

OK MACHINE AND TOOL  
IC INSERTION/ 
EXTRACTION KIT 

/ 1113.2 
• / 163432 
• 11040 
4 66666 2 
55939/9313 16 
NS 6.4 / 8.3 3 16 
8331 3. 9333 1• 

OVP  Poc• 
o....3..31•0 63.95 

Vs. ME  19 95 
59 95 
59 95 

0.4  .95 
8.4  932 3 16  0.4  59 95 

"AK. 

r 
PIN FORMING TOOL (--17 7 '1 ri 

puts IC's on their true row to row spacing One 
side is for 300 centers, Flip tool over for devices 
on  600  centers  Put  device  in  tool  and 
squeeze 

ONE TOOL DOES 8 Thru 40 PINS! 

Stock No  11 059  Si 2.95 

rrrara ra trr, 40 oss  is tn, 

o.1 020 Stock No $37  7, 

SOCKET WRAP ID 
Die scet,t  oa‘c• 

9contosockettetoremm 
woo., to dente, not 
enteonthemerlocakon Cow 
number 13930 . etc Smoelos 
014 . owe ors. , Poo . 
snooew a  ea.. 

$1.82 per peck 

11295 '6 on 
13296 16 Po 
I 3297 NI on 
13298 ?OP-
13299 22 on 
.3300 24 PO 
11301 28 . 
13302 .90169 
13302 96 Po 

IC EXTRACTOR 
One-piece,  spring  steel  con-
struction. Will extract all LSI, M SI 
and SSL devices with 8 to 24 

Pins '  Stock No. 
13313  $ 2. 10  

MODUTEC 
,,-  Me mcla mp AC Volt-A m meter 

A._ _  allows singling one conductor out of 

many without disarrange ment 

, 
______,-; Stock No AC Amperes Rice 

, ,  _  13730  0254  $39 50 
It:8,..__ .;_.. ?.. "- 13731  0504  39 SO 

<11 \  ACCESSORY LI NE SPLITTER 

13732  01004  39 SO 

allows last readings of AC power con-

su mption of plug in equip ment with-
out separation of leads  .. 

Stock No 13727  40414..... 95  

I - I 

sCY 

POCKET SIZED 
BATTERY TESTER 
for all typeS of small batteries ro m 
1 35v to 4 5v 

Stock No. 13733 $13.95 
VOLT-I-CATOR 
auto mative diagnostic meter plugs 
into lighter socket and indicates bat 
tery condition and charging rates 

Stock No. 13736  

AC VOLTAGE TESTER 
plugs into any 110v service recept -

able to check time voltage Over 50-
150 VAC 

Stock No. 13735  

VOM-MULTITESTER 
versatile Volt- Oh m- Millia m meter in 

small package 

Stock No. 13729 $ 1 3.95 

SI NTE C Drawer Q Milford 
CO.  NJ 08848-9990 

,See List 01 Advertisers on page 114 

TOLL 800-526-5960 
FREE In NJ (201) 996-4093 
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The Forgetful 
Autodialer Puzzle 

Even Sherlock couldn't figure out how to make an 
autodialer that reprograms with no hardware changes. 

Elementary, says dear Batie. 

Howard F. Batie W7BBX 

12002 Cheviot Drive 

Herndon VA 22070 

Photo A. 
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Among some autodialer 
designs for 2-meter 

mobile autopatch use, a 
common limitation has 
been a lack of program-
ming flexibility. 1.2.3 Al-
though it is much easier to 
design and implement a di-
ode-logic or PROM scheme 
for storing phone numbers, 
changing or adding a tele-
phone number can be quite 
inconvenient for hard-wired 
systems or PROM-based 
designs. In this design, pro-
gramming is done directly 
from the tone-encoder 
keyboard and allows pro-
gramming of up to eight 
phone numbers. Numbers 
which are not programmed 
can be dialed directly from 
the keyboard in the normal 
manner. 

The primary disadvan-
tage of a RAM-based design 
is the requirement to con-
tinuously power the RAM 
to overcome its volatility. 
However, when you consid-
er that an ample power 
source is available at both 
places in which an autodial-
er has a real application 
(your car and the shack), the 
disadvantage is more than 
offset by the ability to 

reprogram the memories 
very quickly and easily. 
Since the circuit described 
here has a total continuous 
current drain of only about 
45 mA from a 12-15-volt 
source, it may be connect-
ed directly to the car bat-
tery without fear of running 
it down, since cars usually 
do not sit idle for weeks at a 
time. If complete discon-
nection is necessary, each 
phone number can be re-
programmed as quickly as 
the phone number can be 
manually dialed. 
The RAM used was care-

fully selected after consid-
ering all available CMOS 
and bipolar memories; the 
logic support circuitry was 
then designed to meet the 
needs of the RAM. The 
most important constraints 
were that the RAM have bi-
directional input/output 
lines and that these lines be 
tri-state. These requirements 
were necessary in order to 
significantly reduce the cir-
cuit complexity and cost 
while still permitting the 
keyboard to be used manu-
ally without affecting the 
stored phone numbers. Of 
secondary importance, it 
was desired that the RAM 



be organized 8 bits wide to 
allow direct interface with 
the seven data lines of a 
3 x 4 keyboard matrix. The 
RAM selected was the 
Texas Instruments TMS 
4036 since it met all of 
these requirements. 

Description 

Fig. 1 shows the com-
plete autodialer schematic; 
connections to the trans-
ceiver are shown in Fig. 2. 
The autodialer memory 
holds up to eight numbers 
of up to seven digits each (* 
and # count as digits); there-
fore, the number actually 
stored may be either a stan-
dard 7-digit telephone 
number or an autopatch ac-
cess code of from 1 to 7 
digits in length. The total 
number of phone numbers 
in memory is a function of 
the RAM organization, in 
this case 64 x 8. With selec-
tion of a different RAM, 
more or fewer telephone 
numbers could be stored. 
For example, if the RAM or-
ganization were 128 x 8, six-
teen phone numbers could 
be stored. Eight 8-bit words 
are required to completely 
store each 7-digit telephone 
number. 
Inclusion of D2 and D3 

drops the voltage supplied 
to the RAM from + 5.0 volts 
down to about +3.5 volts. 
This decreases the current 
required by the entire auto-
dialer from 65 mA to about 
40-45 mA. Reliable data re-
tention is maintained with 
this RAM as long as the Vcc 
pin remains above +2.8 
volts dc. 
In addition to direct pro-

gramming from the encod-
er keyboard, other features 
of the autodialer include a 
speed control to vary the 
rate of readout, an on-
board audio amplifier to al-
low you to hear the tones 
sent to the transceiver, a 
visual indication to aid in 
both programming and 
readout, and a minimum 
number of controls. The 
autodialer may also be 
used as a "standard" tone 
encoder to manually dial 
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phone numbers or access 
codes which are not pro-
grammed directly into the 
memories 

Operation 

Selection of one of the 
eight stored phone numbers 
is accomplished by depress-
ing the appropriate key-
board digit (1-8) while hold-
ing down the SELECT push-
button, 53. This action 
latches the logic state of 

Fig. 1. Schematic diagram. 

three RAM address lines 
(AO, Al, and A2), and is used 
to select the desired phone 
number location for either 
autodial readout or pro-
gramming. The selected 
phone number will then be 
available until a new one is 
selected; neither manual 
operation of the keyboard 
nor autodialing the stored 
phone number will alter the 
selection of the phone 
number. 



DRAKE TR 33C 
NEW JACK 
INSTALLED 

Fig. 2. Typical transceiver connection detail. 

that digit has been pro-
grammed in and the next 
digit may be programmed. 
If only four digits are to be 
programmed (as in an ac-
cess code), they are keyed 
in in the same manner. 
Then, after the last digit 

has been entered, tap the 
DIAL push-button, Si, while 
keeping the PROGRAM 
button down. This activates 
the clock and steps the ad-
dress counter, U10, through 
the remaining memory ad-
dresses for the selected 
phone number. Whatever 
information may have been 
stored previously in the lat-
ter part of the 8-digit memo-
ry segment is automatically 
erased. The LED will light 
up while the clock cycles 
through the unused digits; 
when it goes out (or when 
all the digits have been en-
tered into the memory), re-

I. KC VP 

lease the PROGRAM push-
button, and the memory is 
ready to be autodialed. 

To read out (autodial) a 
phone number, simply se-
lect the phone number you 
want and press the DIAL 
push-button, Si. LED1 will 
light up during the autodial-
ing sequence; when it goes 
out, the number has been 
completely autodialed. 

In the manual mode, the 
tri-state memory data lines 
are always in the high-im-
pedance OFF state; the key-
board activates the tone en-
coder, U3, and the encoder 
tones are fed directly to the 
transmitter mike input. 
Since the autodialer is al-
ways ready to dial a phone 
number manually (except 
when programming or dur-
ing autodial readout), a sep-
arate manual/autodial 

PAD-8 

Fig. 3. Connection as shown for Fig. 2. Power is derived from 
transceiver and transceiver speaker is used for monitor. 
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PAD -8 

TONES OUT 

TO SPEAKER 

.13 6V  N 

switch or other control is 
not necessary. 
It should be noted that 

this design specifically 
omits an automatic push-
to-talk (PTT) line activation 
feature. While this feature 
is very useful for a manual-
only tone encoder or an 
autodialer having only a 
PROM-based scheme for 
storage of phone numbers, 
incorporation into a key-
board-programmable auto-
dialer based on a RAM de-
sign is actually undesirable. 
In a ROM-based scheme, 
the manual keyboard is 
used only for dialing unpro-
grammed numbers; how-
ever, in a keyboard-pro-
grammable RAM-based 
scheme such as this one, 
the keyboard serves two ad-
ditional functions—selec-
tion of the phone number 
to be autodialed and pro-
gramming of the actual dig-
its. This also eliminates pan-
el clutter by making addi-
tional controls unneces-
sary. Inclusion of the auto-
matic PTT feature on a key-
board-programmable auto-
dialer would activate the 
transmitter when selecting 
or programming a phone 
number. This is undesirable 
and was avoided, allowing 
off-the-air phone number 
selection, programming, 
and autodial readout moni-
toring. The microphone 
PTT switch is used in the 
normal manner to key the 
transceiver for both speak-
ing and for autodialing. 

Construction 

A conscious effort was 
made to keep the overall 
size of the finished auto-
dialer to the minimum nec-

essary, so that installation 
in the car would not be ham-
pered by a bulky cabinet. A 
large and expensive multi-
deck rotary switch for phone 
number selection was elimi-
nated from an earlier de-
sign, as was an internal 
monitor speaker. The final 
PC board design and layout 
now incorporates keyboard-
selection of the phone num-
bers and still retains the on-
board audio amplifier to 
permit monitoring the en-
coder tones in the speaker 
of your transceiver. 
The requirement for 

bulky panel controls in an 
earlier project4 has been 
eliminated by incorporat-
ing the panel control func-
tions within the logic de-
sign. The result is a very 
compact unit which retains 
all the necessary features. A 
standard LMB enclosure 
(CR-531) was chosen, based 
on its small size and neat 
appearance, and the PC 
board was laid out to con-
form to it. 
The PC board itself mea-

sures 2 1/2 " x 5 % " (6.35 
cm x13.34 cm), is of top-
quality commercial-grade 
G-10/FR-4 material, is dou-
ble-sided with plated-
through holes, and contains 
all of the components re-
quired except the three 
panel push-buttons, the in-
put/output jack, and the 
LED. Connection to all pan-
el controls is eased by pro-
viding all required logic and 
power signals to a central 
location on the PC board; a 
ribbon cable can then be 
used to interconnect the PC 
board with the panel con-
trols. All panel, signal, and 
panel-control lines are also 
available at the dual, 15-pin 
edge-connector fingers on 
the PC board (0.156"/3.96 
mm spacing). By laying out 
the PC board in this fashion, 
maximum flexibility is af-
forded for selection of any 
convenient-sized cabinet 
or, if desired, the panel con-
trols can be remoted entire-
ly from the autodialer PC 
board through an edge con-
nector. 



M INIUM 
At apple TRS-80 
MORE FOR YOUR MONEY. 

TERMINALL is a hardware and software 
system that converts your personal com-
puter into a state of the art communica-
tions terminal. Terminall features simple 
connections to your computer and radio 
plus sophisticated and reliable software. 

Simplicity 

TERMINALL was designed from the 
outset to be easy to connect to your radio 
and easy to use. Plug into your receiver 
headphone jack and copy Morse Code or 
radioteletype IRTTY). Plug into your CW 
key jack and send Morse Code. Attach a 
microphone connector and send Baudot 
or ASCII RTTY using audio tones (AFSK I. 
That's all there is to hooking it up. 

The software is loaded into your computer 
from disk or cassette. Enter your callsign 
and the time and you will start receiving 
immediately. No settings or adjustments 
are necessary to receive Morse Code, it's 
fully automatic -and it works! You may 
type your message while receiving or 
transmitting. 

You will be on the air, receiving and 
transmitting in any mode, in minutes. As 
we said, TERMINALL ts simple. 

More for your money. 

• TERMINALL has the RTTY terminal 
unit - demod and AFSK - built in. This 
results in a lower total cost. 

• Fantastic  Morse  reception.  Six 
stage active filter demodulator copies the 
weak  ones.  Auto  adaptive  Morse 
algorithm copies the sloppy ones. Receiv-
ed code speed displayed on status line. 

II Outstanding documentation. Pro-
fessionally written, 90 page user manual 
contains step-by-step instructions. 

II Built in, separate, multi-stage, ac-
tive filter RTTY and CW demodulators. 
No phase lock loops. RTTY demodulator 
has 170 and either 425 or 850 Hz shift-

keyboard selectable - and uses either the 
panel meter or scope outputs for easy tun-
ing. Copy the weak pnes. Copy the noisy 
ones. Copy the fadirg Dries. 

• Built in crystal controlled AFSK. 
Rock stable for even the most demanding 
VHF or HF applications. A must on many 
VHF RTTY repeaters. 

IR Built in 110 or 220 volt AC power sup-
ply. 

• Built in parallel priiter driver soft-
ware. Simply atta.:11 3 parallel ASCII 
printer (e.g. the EPSON MX-80) to your 
printer port to otrain hardcopy in all 
modes. 

IN Multi level displays - allows examin-
ing and editing of histcrical text. 

MI Word wrapping, word mode editing, 
diddle, ignore carriage returns, user pro-
grammable end of Ine sequence, ad-
justable carriage  multiple user-
defined WRU, transmit delay 'fixed, none 

NO COM0ROMISE HARDWARE. 

or auto adaptive), hrsa< mode and more! 

MI The all- n-one TERMINAL,- design 
makes it gre.at for Lze Dn HF or VHF. Ham, 
Com-nerc al  SVVL or MARS! SWL's: 
-ERMINALL may be ju-npered for either 
e25 or 850 Hz receptor to copy nents and 
weather serwices. 

15 Day A/ 3ney B8 0( Trial Pe iod cw Factory Diva Orders 

System Requirements 
TER MINALL Ti Communications terminal for the TH5 80 Model I ReqL r es a MaJet I - RS-80. I6K R ‘M and 
Level II BASIC Includes sot twE re on cassette and disk, assembled and te ed hardware erd an extensive instruc• 
iron manual. $499. 

TERMINALL T3 Communicanons terminal for the TRS -80 Mode III Regures z Mo lel III TF S-80. 16k RAM and 
Muriel III BASIC Includes software on -.:assette and disk. as.embied and te:ted hardwar3 ad an extensive instruc 
non manual $499. 

TER MINALL 12 Commurica• icns terminal for the APPLE ii. Feg ran an AF PLE II or APPL I ii PLus with 4.3K RAM 
and disk Software is provided co disk ir DOS 3 2 format; Us3 MUFFIN unlit, to conve t to D 3533 format ncludes 
software on disk. assembled ard tested hardware and an e-ziensi.e insetic on manLal M M. 

Add 54 00 shipping U F.S  eg delivery  CA W s. ierts add 6% sales tax 

TO ORDER (209) 634-888B o- 667-288B 

We ere experienci-ic telephone di-ficulties. Pleven keep trying. 

1125 N. Golden State Blvd. 
Turlock, California E.E380 

• T RS-80 is a Registered Trademark of Tindy Coq. 
Apple s a Registered Trademark o Ape e Compiler in.: 
I yr pets Et labor limited warrants 

The communications terminal that does it all! 

£4 

!Si 
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Fig. 4. Autodialer power is derived directly from car battery; 
transceiver speaker is used for monitor. 

Installation and Adjustment 

Autodialer interconnec-
tions to your 2-meter trans-
ceiver include the +13.6-
volt supply line, tone en-
coder output, and the audio 
amplifier output; these 
should be shielded between 
the autodialer and trans-
ceiver as shown in Fig. 2. 
The TONE jack on the rear 
of my Drake TR-33C was re-
placed with an audio DIN 
jack. Although a six-pin jack 
was used (for possible fu-
ture access to other parts of 
the transceiver), only the 
three lines mentioned 
above plus ground are re-
quired by the autodialer. 

The supply line can be 
run to a +13.6-volt source 
separate from the trans-
ceiver, if desired, permit-
ting use of a standard 2-wire 
shielded mike case be-
tween the autodialer and 
transceiver. The autodialer 
tone-encoder output is ex-
tended through a short 
piece of RG-174/U to the 
transceiver microphone 
jack; the coax shield need 
not be grounded at the 
mike-jack end. The audio 
amplifier, U2, is connected 
directly to the transceiver 
speaker; normal transceiver 
audio is not affected and 
this arrangement eliminates 
the need for a separate 
speaker. The wire to the 
speaker inside the trans-
ceiver cabinet need not be 
shielded. The tone encoder 
output can be interfaced di-
rectly with either low-im-
pedance microphone in-
puts (e.g., TR-33C) or with 
high-impedance inputs 
(e.g., the Heath HW-2036A). 
Only three adjustments 

are necessary for proper 
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operation of the autodialer. 
The speed is set by R12 to 
give a total autodial dura-
tion of about one second 
for all seven digits. The tone 
encoder output level into 
the transceiver microphone 
input is adjustable by R7. If 
a deviation meter is avail-
able, the tone-encoder out-
put may be set to yield a de-
viation of about 4.5 kHz 
when any keyboard digit is 
held down. 
Alternatively, the level 

may be adjusted by ear 
with the help of another 
operator on the repeater 
to a point which gives re-
liable autopatch access and 
dialing operation but which 
does not sound distorted 
(over deviated). The last ad-
justment is to set the audio-
amplifier output level to 
give a comfortable and un-
distorted speaker volume 
under road conditions. R7 
is the trimmer which does 
this. If the external audio 
monitor is not desired, R5, 
R6, C5, C6, and U2 can be 
eliminated altogether. 

Final Notes 

The addition of the auto-
dialer described here has 
made a great improvement 
in the ease and enjoyment 
of using the local auto-
patch repeaters and has 
certainly decreased the risk 
of becoming a potential 
traffic statistic while trying 
to dial a phone number. 
Further, the ability to rapid-
ly and conveniently pro-
gram or reprogram phone 
numbers in the memories is 
greatly appreciated, espe-
cially when access codes 
are changed periodically. In 
addition, performance of 

XC VA 

Fig. 5. Autodialer power is derived directly from car battery; 
car radio speaker is used for monitor. 

the autodialer has been ab-
solutely flawless through-
out three very cold winters 
and hot summers, and I'm 
looking forward to many 
more years of enjoyable re-
peater autopatch use with 
this autodialer. 
The printed-circuit board 

for this project and a 
10-page illustrated step-by-
step assembly manual are 
available from me for 
$10.00 postpaid in the US. 
I'll be happy to answer 

questions about the auto-
dialer, but please indude 
an SASE.• 
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Parts List, PAD-8 

C1 -50-uF, 16-V tantalum  Y1 -1.000 MHz crystal 
C2-50-uF, 16-V tantalum 

C3-.01-uF, 16-V disc ceramic  LMB CR-531 cabinet 
C4-.01-uF, 16-V disc ceramic 
C5-10-uF, 10-V tantalum 
C6-.001-uF, 16-V disc ceramic 
C7-2.2-uF, 10-V tantalum 
C8-.01-uF, 16-V disc ceramic 
C9-4.7-uF, 10-V tantalum 
C10-.01-uF, 16-V disc ceramic 
C11 -.01-uF, 16-V disc ceramic 
C12-.001-uF, 16-V disc ceramic 

D1-D3-1N4001 Si rectifier 

J1 -MAS-4/MAB-4 (two) 

LED-MV5023 or equivalent 

Digitran KL-0054 keyboard 

IC Sockets: 
8 pin-2 
14 pin-8 
16 pin-4 
20 pin-1 

#4 Hardware: 
3/4" bolts-4 
1/4" bolts-4 
Nuts-16 
Lockwashers-16 

8" 12-conductor ribbon cable 

S1-S3-SPST mom. push-button (normally open) 

U1 -LM340T5, uA7805, etc. (T0-220 case) 
U2-LM380 (8-pin) Do not substitute 
U3-MC14410P Do not substitute 
U4-MC14528B, CD4528B, etc. 
U5-MC14011B, CD4011B, etc. 
U6-TMS 4036NL Do not substitute 
U7-MC14012B, CD4012B, etc. 
U8-MC14528B, CD4528B, etc. 
U9-MC14042B, CD4042B, etc. 

U10-MC14024B, CD4024B, etc. 
U11 -MC14081B, CD4081B, etc. 
U12 -MC14001B, CD4001B, etc. 
U13 -MC14001B, CD4001B, etc. 
U14-MC14002B, CD4002B, etc. 
U15-MC14011B, CD4011B, etc. 
U16-NE555V, LM555, etc. 

R1 -12 meg, 1/4 W 
R2-1.8k,  W 
R3-2.2k, 1/4 W 
R4, R5-10k, 1/4 W 

R6-25k PC trimmer 
R7-100k PC trimmer 
R8, R9-680k, 1/4 W 
R10, R11 -10k, 1/4 W 
R12-25k PC trimmer 
R13, R14-3.3k, 1/4 W 
R15-10k, 1/4 W 

R16, R17-680k, 1/4 W 



MEMORY BACK-UP 
AND HIGH SPEED PRINTER OUTPUT* 

Never Lose Your Memory Again! 
All "Here-is" memories, ID's and all keyboard in-
put parameters are retained for 2 weeks by the in-
:ernal Ni-Cad battery & charging circuit. Load up 
:he memories, carry the ACT-1 out to your field-day 
aite and be ready to go as if you never turned it 
Dff! Also included in this option package is the 
ugh speed code converted RS-232 serial printer 
Dutput. 

rhe best gets better at MICROLOG Corp. 
18713 Mooney Dr., Gaithersburg, MD 20879 
rel. 301-258-8400  TELEX 908153. 

MICROLOG 

• SIMPLE DIRECT CONNECTION to your 
Transceiver. • COMR_ETE SYSTEM, built-in 
Demodulator & AFSK Modulator with key-
board programmable tote pairs .:rom 500 to 
3000 Hz. • SPLIT-SCREEN operation with 
keyboard selectable hue location • 1400 
character text buffer. • TEN, 40 CHAR. pro-
grammable message memories (doubles with 
BATT. BACKUP), plus ID's WRU & SELCALs. 
• RANDOM CODE generator & hand key in-
put  for  practice. • Baudot  60  to 132 
WPM. • ASCII 110 & 300 baud. • SYNC-
LOC MODE for impro\,ed ASCII operation. 
• RECORDER  INTERFACE  for  "BRAG-
-TAPE"  or recordinc off-the-air. • CODE 
CONVERTED printer cutput in Baudot or 
ASCII. • SSTV/GRAFHICS  transmit. 
• FULL 63 KEY Computer grade keyboard. 

NNOVA TORS IN DIGITAL COMMUNICATION  *9" monitor $199. Battery BackLp & RS232 print $125. 



Don Carmody W1FLP 

42 Royal Crest Drive 

Nashua NH 03060 

My Own Silver Mine 
For W1 FLP, reclaiming silver from photographic fixer is cheap, 
easy, and profitable. King Midas should have had it so good. 

'recently purchased a 
i brand spanking new Az-
den 2m rig. As I was install-
ing it in the mobile, I came 
to the realization that my 
total cost was $2.50 —yes, 
that is correct—two dollars 
and fifty cents! No, it was 
not "hot!" I paid a local 
dealer full list price. 
Knowing that many 

brother hams are also ama-
teur photographers, I 
thought they might have an 
interest in how to obtain 

0-50mA 

goodies for the shack at a 
relatively low cost. The se-
cret is in silver reclamation. 

Silver reclamation is gen-
erally thought to require ex-
pensive capital equipment 
and in large photo labs it 
does, but for the amateur, 
the equipment can be very 
simple. How simple is deter-
mined by the amount of 
silver-saturated solution 
you have, how rapidly you 
obtain it, and how fast you 
want to reclaim it. 

The silver-saturated solu-
tion referred to is the photo-
graphic fixer in every dark-
room. The process of fixing 
photographic film removes 
the unexposed silver 
crystals from the film. This 
silver remains in solution in 
the fixer. The more film pro-
cessed, the more silver in 
solution. 

With the price of silver 
what it is, it doesn't take 
much math to find the 
"break-even" point at 

Fig. 1. Typical electrolysis  which investment in capital 
circuit.  equipment is desirable. 
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For hams, using their in-
nate ability to scavenge 
junk boxes to produce 
working apparatus, there is 
an inexpensive, easy meth-
od to reclaim impressive 
amounts of silver at very 
low cost. 

The method I use is elec-
trolysis. Basically, it is 
accomplished by passing a 
current (dc) through the so-
lution, thereby "plating" 
out the silver. Industrial 
concerns use large contain-
ers with large currents and 
constant circulation of the 
solution. 

I will not get into the 
math required to determine 
the current and voltages; 
the important parameter is 
the current density required 
to reclaim 90% to 98% 
pure silver. The current den-
sity needed is determined 
by the amount of silver in 
solution, the surface area of 
the electrodes, and the lev-
el of circulation of the solu-
tion. A typical electrolysis 
circuit is shown in Fig. 1. 

Any dc supply can be 
used; regulation is not re-
quired. A simple half-wave 
rectifier without filtering 
will do fine. 

The simple system I use 
is a 1.5-V alkaline battery, a 
potentiometer, a 0-50 mA 
dc meter, a stainless steel 
rod, and a carbon rod. The 
1.5-V battery and the pot 
can be replaced by any 
available power supply, 
with an increase in the cost 
of silver recovery. 

When a dc current is 
passed through the solu-
tion, the silver is plated out 
onto the stainless steel rod. 

It is important to monitor 
this plating process until 
you arrive at the correct dc 
current (current density) for 
your individual setup. The 
plated silver should appear 
white to light cream-col-
ored. If it appears dark 
cream to brown, the current 
density is too high. A darker 
color means that higher 
amounts of contaminants 
are being plated out. 



RTTY - 50 
Basic Terminal Unit 

• 60 mA Loop Keying 
• pLL Demod w/2 pole filter  $ 7 900 

• AFSK Generator 

Call or write for FREE catalog with over 

65 P C Boards & Kits 

RTTY - 100 
Expanded Version of the Popular 

RTTY - 50 

• AFSK 
• 850/170 
• TTL & RS232 
• 60 mA Loop 
• Loop Supply 
• Auto Start 

• 4 Pole Filters 
• AGC (80db) 

$189°° 

COMMUNICATIONS DESIGN INC. 
1105 Lehr St. — West Memphis. Arkansas 72301 

(501) 735-4568 

COMMUNICATIONS  

SERVICE 
SPECIALIST 

CC 
LO W RATES  REPEATERS 

45 DAY WARRANTY'  MARS MODS 

2 :0  A HAM RADIO STORE THAT SPECIALIZES IN SERVICE!!! 

We are in the business of providing top quality repairs on all types of amateur radio 
equipment. A complete line of parts is kept on hand to provide you with an extremely 
fast turnaround. 

PHONE 
(412)-583-2131 

VOTUC COMMUNICATIONS CO. 
146 B RIVER AVE. 

MASONTOWN, PA 15461 200 

VISA 

GUY 
N2CJW 

Reduce the current. The 
color changes can be seen 
in seconds, so if it has not 
been dark for more than a 
few minutes, no harm has 
been done. 
High current densities 

without circulation of the 
solution will result in 
lowered purity of the 
plated-out silver plus a 
chemical change in the 
fixer that will reduce 
the amount of silver you 
can reclaim. 
When the silver has built 

up to a thickness of be-
tween 1/8 inch to 1/4 inch, 
remove the stainless steel 
bar holding the silver, rinse 
it in warm water, and let it 
dry. 
To remove the silver, 

spread out a plastic or 
paper sheet, strike the 
plating sharply with a 
screwdriver, and it will 
crack. Simply chip off the 
plating until it is all re-
moved. Return the stainless 
steel bar to the silver mine 
and continue. 
Of course, this mine is 

not bottomless. The fixer 

solution will eventually be-
come so low in silver con-
tent that it must be re-
placed with fresh solution. 
Fresh solution, in this case, 
means solution that has 
been used to process film 
and is no longer useful for 
fixing film because it is sat-
urated with silver. 
There are many methods 

to determine the useful 
plating life, i.e., silver con-
tent, of the fixer. The easi-
est but least accurate is the 
color of the solution. When 
it turns the color of medium 
strength tea, replace it. The 
more accurate method is to 
use the Kodak Silver Esti-
mating Test Papers, cat. no. 
1965466. When dipped in 
the solution, this test paper 
will turn from its normal 
yellow to some shade of 
brown. The darker the col-
or, the higher the silver con-
tent remaining in solution. 
There is a color comparison 
chart on the back of the 
Kodak folder. I generally 
discard the fixer at a re-
maining silver level of 1 
gram/liter. 

GIANT 
HEAVY DUTY 

ALL PURPOSE TARPAULINS 

12 x 16 
16 x 20 
20 x 20 
18 x 24 
18 x 32 
20 x 30 

$23 
$32 
$36 
$38 
$50 
$50 

26 x 40 
26 x 55 
30x 60 
50x 100 
60x 120 
50x 150 

$69 
$115 
$145 
$390 
$547 
$562 

Before Midnight Jan. 23 

VIKING Ind. will send any of the above size 
tarpaulins to any reader of this publication 
who reads and responds to this test before 
midnight Jan. 23. Each tarpaulin lot 
(#Z-18,PVC) is constructed of high density 
fabric (with virgin grade ingredients, sup-
plied by Gulf Oil Co., Dow Chemical Co., and 
Union Oil Co.) with nylon reinforced rope 
hems, double lock stitched hems, electronic-
ally welded seams, 100% water proof, #4 
(1/2 " dia.) metal grommets set on 3 ft. centers 
with reinforced triangular corner patches 
and are recommended for all heavy duty use, 
all yachts and sailboats, and all bulk or pallet 
riding materials, and will be accompanied 
with a LIFETIME guarantee that it must per-
form 100% or it will be replaced free. Add $7 
handling & crating for each tarp ordered. Vik-
ing Ind. pays all shipping. Should you wish to 
return your tarpaulins you may do so for a' 
full refund. Any letter postmarked later than 
Jan. 23. will be returned. LIMIT: Fifty (50) 
tarps per address, no exceptions. Send ap-
propriate sum together with your name & ad-
dress to: Tarp Test Dept. #124DJ, Viking Ind., 
6314 Santa Monica Blvd., L.A., CA., 90038, or 
for fastest service from any part of the coun-
try call collect, before midnight 7 days a 
week (213) 462-1914 (Ask exchange operator 
for) TARP TEST #124DJ, have credit card 
ready. 

To set up this simple sil-
ver mine, I used a carbon 
rod from a discarded D-cell 
battery, a 6-inch stainless 
steel rod, a 1-lb. plastic 
margarine container, and a 
battery, pot, and meter as 
previously described. 
With no agitation of the 

solution, I maintain a 
current of 5 mA. I have 
been plating out approxi-
mately 3 ounces troy of 
silver per month. I am 
blessed with the availability 
of 12 gallons of fixer every 
12 weeks that has a silver 
content of approximately 
10 grams/liter. The amount 
of silver you recover per li-
ter will depend upon its 
starting silver content, i.e., 
how much film has been 
processed through it and 
the average image content 
of the film. 
The effect of the film im-

age on silver content is that 
a very dark image has most 
of the silver left in the film. 
Conversely, a light image 
has had most of the silver 
removed. The Kodak test 

papers can be used to deter-
mine this silver content 
and, barring the probable 
contamination of the fixer 
with other chemicals, can 
be used as a guide to the 
useful life of the fixer. 

The above method re-
quires monitoring but twice 
daily and fixer replacement 
when required. If you have 
plenty of fixer and/or want 
a faster recovery rate, sim-
ply provide a means of gen-
tle agitation. I have suc-
cessfully used an old clock 
motor with a plastic shaft 
with a 1/2 -inch by 2-inch 
paddle connected to the 
sweep second-hand shaft 
immersed in the fixer. This 
has yielded about an ounce 
a week. Larger electrodes, 
higher currents, greater 
agitation, and larger solu-
tion containers will of 
course increase the recov-
ery rate. 

So why throw good mon-
ey down the drain? Dig into 
that silver mine and buy 
some more ham gear.M 
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Fun-Equipment Revisited 
Here are higher-band versions of the ever-popular 
Fun-Mitter and Fun-Amp. They are based on the 

Fun-Philosophy: cheap and simple. 

Mark Oman WAORBR 

528 Deines Court 

Ft. Collins CO 80525 

Home-brewing is alive 
and well! I reached 

this conclusion following 
the response to the publica-
tion of my series of "Fun" 
home-brew gear.1-4 Re-
sponse to the simple, low-
cost home-brew units has 
been great, indicating that 
hams are still building at 
least some of their own 
gear. From nearly-Novices 
to long-time Extras, hams 
have built the Fun rigs and 
have discovered that build-
ing is easy, fun, and very 
rewarding. 
Many requests have been 

received asking for differ-
ent band coverage of the 
Fun-Mitter and its compan-
ions. This article is the re-
sult of those requests. It 
describes a simple CW 
transmitter for 15 or 20 me-
ters operating off 24 volts 
and modification of the 

r --10R 

,„ 
VxO 
(OPTION) 

20-Watt Fun-Amp for opera-
tion on the same bands. 
The Fun-Ceiver and Fun-

Oscillator are not included 
in this article on modifica-
tions due to instability 
problems at higher frequen-
cies. Frequency stability is 
of prime importance with 
today's rigs and it is just too 
difficult to obtain the type 
of results desired on the 
higher frequencies and still 
maintain the objectives of 
the gear. 
This second version of 

the Fun-Mitter is a five-
Watt-output, crystal-con-
trolled CW transmitter that 
uses either low-cost FT243 
crystals at one-third the 
operating frequency or 
HC6U fundamental crystals 
on the operating frequency. 
If the variable crystal oscil-
lator (vxo) capacitor is in-
stalled (C option), the fre-
quency can be varied by as 
much as 10 kHz from the 
crystal frequency, using 
HC6U crystals. 

J3 
T(245 SIB 

L 3 
I 0,H 
CA 

_' F TO FUNAMP 

OR 
HALF - WAVE FILTER 

This coverage allows 
enough flexibility to provide 
plenty of frequencies with 
only a few crystals. Crystals 
are cheap, easy to obtain, re-
liable, and very stable. They 
make simple transmitters 
easy for all of us to build! 

Philosophy 

An early objective with 
the Fun-Mitter and Fun-Amp 
was to design simple gear 
that was easy to build with 
parts that could be obtained 
from Radio Shack. The Mark 
ll versions of these rigs fol-
low the same objective with 
only the crystal and its sock-
et not being found at Radio 
Shack. Other objectives: 
costs of less than $25 each, 
no tuning adjustments, and 
same size PC boards 
(2% "X 3"). 
These objectives are con-

tinued in the higher-band 
versions. A twenty-meter 
transmitter and amplifier 
can easily be built in an af-
ternoon and put on the air 

-- ->24V TO FUNAMP 

i C4  I CS 

n DC VOLTS KEY DOWN 

Fig. 1. Schematic of 15/20-meter Fun-Mitter. Reference designators remain the same as in the 
original Fun-Mitter article in order to match the parts locator for the PC board. Capacitance 
values less than 1 are in uF. 
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without adjustments. (The 
reader is strongly urged to 
review the articles on the 
Fun-Mitter and Fun-Amp for 
detailed construction and 
design descriptions.) 

Circuit 

The circuits remain un-
changed from the original 
designs. The resonant circuit 
and filter values, however, 
must be changed to allow 
operation on the higher fre-
quencies. Radio Shack rf 
chokes and disc ceramic ca-
pacitors again were used. 
The Fun-Mitter schematic 

is reproduced in Fig. 1. The 
Pierce oscillator operates on 
the operating frequency us-
ing either third overtone or 
fundamental crystals. (A 
third overtone is simply 
three times the value 
marked on the crystal.) For 
example, to operate the 
transmitter on 14.060 MHz, 
either a 14.060-MHz funda-
mental crystal can be used 
or a 4.383-MHz crystal can 
be operated on its third 
overtone. (This allows the 
use of cheaper FT243 crys-
tals in the Fun-Mitter.) Also, 
on fifteen meters many of 
the same crystals used for 
forty meters, when operat-
ing on their third overtone, 
will provide the frequency 
coverage desired. 
Fundamental mode crys-

tals in an HC6U holder do, 
however, have the advan-
tage of more frequency 
range when used with the 
vxo capacitor (C option). I 
have had several HC6U crys-
tals, however, that do not 
provide a stable, clean oscil-



• 2 4 V 

R 2 
33 

CI 5,0 

C4 CS C6 
I  01 I  1 II0,,F 

M  
C2 

( :)_) 

I  C3 

OUT  IRA.  HOUr 

CO '228  
POWER  POWER 

TO 
F UNMIT TER 

TO 
HALF -WAVE 
FILTER 

Fig. 2. Schematic of 15/20-meter Fun-Amp. 

lator signal, probably due to 
the higher-than-normal pow-
er used in the Fun-Mitter 
oscillator stage. Although 
the FT243 will have a range 
of only approximately 1 kHz 
with the vxo, it will provide 
better and more reliable 
operation. (FT243 4.3- or 
7-MHz crystals for use on 
twenty or fifteen third over-
tone will not oscillate on ex-
actly three times the marked 
frequency. Depending on 
the crystal, they may be as 
much as 10 kHz lower than 
the marked frequency. Keep 
this in mind when ordering.) 

L1 and C3 determine the 
resonant frequency of the 
oscillator. If L1 is construct-
ed correctly, the oscillator 
should oscillate with no ad-
justments. A three-turn 
winding (L2) over L1 oper-
ates as a transformer to 
match the collector imped-
ance of Q1 to the base im-
pedance of Q2, Q3 and pro-
vide drive. Q2 and Q3 oper-
ate in parallel as a class C 
amplifier which provides 
good efficiency. 
These 2N3866 transistors, 

Q2 and Q3, are being 
pushed to their limits in the 

Photo A. Front view of twenty-meter version of Fun-Mitter/ 
Fun-Amp. 

Fun-Mitter circuit. Under 
some load conditions, some 
hams have discovered that 
Q2 and Q3 can be de-
stroyed. To avoid this, either 
reduce the supply voltage to 
20 to 22 volts or increase the 
value of R5 and R6 to 4 to 5 
Ohms. Also, the 2N3866 part 
can be replaced with the 
much more rugged 2N3553. 
The only other components 
needing change are C4, C5, 

and IA which, together, 
comprise a pi-network filter. 
Component values are given 
in the Parts Lists. 
The Fun-Amp schematic 

is reproduced in Fig. 2. Using 
the Fun-Amp on other fre-
quencies is even easier than 
using the Fun-Mitter on 
other frequencies. Only L2, 
L3, and C3 need to be modi-
fied. The input circuit re-
mains completely un-

Fun-Mitter —Fig. 1 

01-010  Ceramic disc 
C3  20m-47 pF 

15m-47 pF 
04.05  20m-220 pF 

15m-160 pF (2 220 in se-
ries, 1 47 in parallel) 

C option  Broadcast variable (any 
small variable with maxi-
mum capacitance of 100 to 
300 pF will work) 

J3  Phono jack 
J4  Phone jack 
L1  20m-20 turns removed 

15m-24 turns removed 
L2  3 turns wound over 01 end 

of L1 
L3  10 pH 

L4  20m -25 turns removed 

15m -27 turns removed 

01  RS-2009 

02.03  RS-2038 
R1-R4  ' 4 Watt 
R5, R6  Each is three 10 Q, ½ W 

271-001 in parallel 
Si  DPDT toggle 

Y1  Crystal —FT243, HC6U 

272-xxx 

274-386 

274-252 
273-101 
273-101 

273-101 

273-101 

273-101 

276-2009 

276-2038 

271-1xxx 

275-1546 

Parts Lists 

Fun-Amp —Fig. 2 

C1-05 
C1 

03 

C6 
CR1 

L1 
L2 

L3 

01-03 
R1,R3 

R2 
R4 

R5 

S2 

Ceramic disc 
570 pF (470 and 100 in par.) 
20m-250 pF (2 47 pF in 
series, 1 220 in parallel) 
15m-160 pF (2 220 pF in 
series, 1 47 pF in parallel) 
10 mF, 35 V dc 
1N914 small signal 
silicon 
10 pH 
20m-26 turns removed 
15m-28 turns removed 
20m-24 turns removed 
15m-26 turns removed 
VN67AF VMOS FET 
150Q, 1/2 W 
334, 1/2 W 
474, 1/2 W 
47kQ, 1/4 W 
DPDT toggle 
TO-220 heat sink (3) 

Case 
Hardware 

Wire 
Coax 

272-xxx 

272-1013 
276-1122 

273-101 
273-101 
273-101 
273-101 
273-101 
276-2071 
271-013 
271-007 
271-009 
271-1342 
275-1546 
276-1363 

270-252 
64-3012 
64-3019 
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TO FUN-
MITTER/  T 
FUNAMP  SPA •  Lb  ANTENNA 

TO .24v 

Photo B. Inside view of twenty-meter version of Fun-
Mitter/Fun-Amp. The coil shown connected between the 
crystal and C (optional) does not exist in the final version of 
the Fun-Mitter. 

changed. This circuit oper-
ates very well at 15 and 20 
meters due to the excellent 
frequency characteristics of 
Q1-Q3. A detailed circuit de-
scription is given in the Fun-
Amp article. 
Two additions have been 

made to the higher-frequen-
cy versions of the transmit-
ter and amp. Fig. 3 shows a 
half-wave harmonic filter 
which reduces harmonic ra-
diation. Also, a 10-µF capaci-
tor (272-1013) has been add-
ed at the key jack (J4) to 
shape the keyed waveform 
and eliminate any key clicks. 

Construction 

Even though the Fun-Amp 
and Fun-Mitter are "goof-
proof" projects, care and 
thought must be put into 
their construction. Although 
the fifteen- and twenty-me-
ter versions are as simple as 
the earlier models, it might 
be helpful to review some 
pitfalls to watch for. 
For best results, use of a 

PC board is strongly recom-
mended.' Refer to the earli-
er articles for the patterns 
and component locators. 
The 2%" by 3" format 
shown in Photo B is small 
enough to allow mounting 
flexibility. I would suggest 
that this format be followed. 
Combining several bands, 
amplifier, transmitter, etc., 
on one board can lead to 

problems, particularly if you 
are inexperienced in home-
brew. 
Before building, develop 

a plan as to how you will 
load the boards, assemble 
the unit, and test. After the 
plan is developed, proceed 
carefully. Most problems 
are due to misloaded parts, 
poorly soldered connec-
tions (rosin-core solder is a 
must!), faulty components, 
and hasty build-and-test. 
Most of these problems can 
be avoided by developing a 
plan and carefully and 
thoughtfully following it. 
Radio Shack rf chokes are 

used as inductors by remov-
ing turns as necessary. Fif-
teen- and twenty-meter cir-
cuits require less inductance 
and, therefore, the coils will 
have fewer turns. In con-
structing the coils, be sure 
that the exact number of 
turns is removed and that in-
sulation is scraped from the 
end of the wire that will be 
resoldered to the coil form. 
The three-turn Fun-Mitter 
coil (L2) that is wound over 
11 should be wound in the 
same direction as the turns 
of L1. Also, wind it over the 
end of L1 that is mounted 
nearest Q1. The excess wire 
cut off when the turns are re-
moved is excellent for wir-
ing L2. Refer to Photo B for a 
view of the coils. 
It is best to construct a 

IR 

ANTENNA 

J2   

TO 
RECEIVER  TcR rb I 
Fig. 3. Half-wave filter for 
15/20-meter Fun-Mitter/Fun-
Amp. The filter reduces any 
harmonic radiation to be-
low acceptable levels. It is 
wired using point-to-point 
wiring between the antenna 
connector and Si. The filter 
provides receiver filtering 
by placing it before the re-
ceiver antenna connector. 
Values are as follows: use 
273-101 10 uH rf choke with 
turns removed; 272-xxx 
series ceramic caps. 

20m 

Ca 220 

Cb 440 (2 220 in 

parallel) 

Cc 220 

La 26 turns 
removed 

Lb 26 turns 
removed 

15m 

150 (100 & 47 
in parallel) 

320 (100 & 220 
in parallel) 

150 (100 & 47 
in parallel) 

28 turns 
removed 

28 turns 
removed 

single band in one box rath-
er than combining bands. 
This is slightly more costly 
due to duplication of some 
parts, but it eliminates 
switching problems com-
pletely. 
An advantageous modifi-

cation to the Fun-Mitter is to 
allow a "spotting" function. 
This is helpful when finding 
your frequency on your re-
ceiver without transmitting 
on the air. This is accom-
plished by continuously ap-
plying 24 V to the oscillator 
stage. To do this, break the 
connection between L1 and 
13, then connect L1 directly 
to 24 V. Also, one end of R1 
is removed from the circuit 
board and a wire from it run 
to the 24-V side of L1. With 
this modification, pressing 
the key will produce a note 
in the receiver with the 
send/receive switch set to re-
ceive. See Fig. 4 for details 
of the modification. 
Crystals can be obtained 

very easily. After deciding 
on either FT243 third over-

RUN JUMPER — 
TO LI PAD FROM 

RI  LI /47 
LIFTED END 

LIFT END OF 
RI FROM BOARD 

BREAK 
CONNECTION HERE 
 st 

Fig. 4. Modification to allow 
"spotting" of transmitter (use 
when using PC pattern from 
the February, 1981, 73). 

tone or HC6U fundamental, 
both crystals and sockets 
can be ordered from a sup-
plier such as CW Crystals or 
Jan Crystals.' 

Adjustment 

Adjusting the high-fre-
quency Fun-Mitter and Fun-
Amp is just as easy as with 
the low-band versions. 
Again by thinking carefully 
through the process, the rig 
can be set up without prob-
lems in a short time. 
If possible, find a VOM to 

use at this stage. Although 
not absolutely necessary, it 
is much more helpful and 
educational to see what is 
happening during tune-up. 
Begin by ensuring that you 
do indeed have a 24-V 
source (either lantern bat-
teries or the Fun-Mitter pow-
er supply). Measure the volt-
age. With +24 V discon-
nected, measure the resis-
tance at the voltage-input 
connector to ensure that no 
shorts exist to ground (use 
Ohms scale). 
It is essential that a dum-

my load be connected to the 
antenna connector at all 
times during tune-up. For 
the Fun-Mitter/Fun-Amp 
combination, a dummy load 
capable of dissipating 20 
Watts will be needed. With-
out a load, the transistors 
will be destroyed quickly. 
The final step in tune-up is 

to attach an ammeter and 
begin testing! Connect an 
ammeter capable of mea-
suring at least 1.5 Amps in 
series in the + 24 line going 
to the gear. Set the T/R 
switch (Si) to "transmit." 
With the Fun-Amp switched 
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W 

out, the meter should read 
around 300 mA with the key 
pressed. Switching the Fun-
Amp in should produce a 
reading of around 1.2 Amps 
with the key down, indicat-
ing a power input of around 
30 Watts. 
As can be seen, there are 

no adjustments to be made. 
This is one of the beauties of 
the gear. After building the 
units carefully, they should 
work the first time with no 
adjustments! 
If trouble is encountered, 

check the following: 
1. Isolate the problem to 

a stage - Fun-Mitter, Fun-
Amp; if Fun-Mitter, does os-
cillator work? 
2. Measure voltages at 

collectors and drains of 
transistors with T/R switch in 
T position (should read 24 
V). 
3. Check for wiring errors. 
4. Check soldering. 

Operating 

The thrill of home-brew 
construction comes in the 

actual operation. Making 
contacts with gear you built 
yourself is fun! The high-fre-
quency Fun-Mitter and Fun-
Amp easily will produce 
worldwide contacts. Twenty 
Watts on 15 or 20 meters 
can bring in contacts from 
all continents easily. 
With the capability of 15-

through 80-meter operation 
with the Fun gear, WAS, 
WAC, and DXCC are all 
within reach. Good luck!• 
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15411 SI III III,.,   111.0.1 

loll 111, III   015.05 

1111 III, If!   a u. " 

MAIL ORDERS 
ADD 55.00 FOR SHIPPING AND HAN DLING 

INDIANA RESIDENTS ADD 4".. SALES TAX 

M n 
Express 

Wscme 

POWER SUPPL yKir 
119.95 

P.C. BOARD 
1 POWER TRANST. 

I 3171 ADJUSTARE 
REGULATOR 

I TINE TUNING POT. 
WITH SWITCH 

1 COARSE TUNING POT. 
2 KNOBS 

3 "f" CONNECTORS 
4, POWER DIODES 

I Rf CHOKE 

3 RESISTORS 

3 DISK CAPS. 

I 1000 MID CAP. 

1 DPDT MINI TOGGLE 
SWITCH 

1 LED WITH HOLDER 

TRIONYX IND. INC. 
6219 COFFMAN RD. 

INDIANAPOLIS, IND. 

46268  ,-- 1C4  

(317) 291-7280 

(3171 291-2995 

VISA 

HIGH PERFORMANCE 
PRESELECTOR-PREAMP 

The solution to most interference. irtermod. and desense 
problems in AMATEUR and COMMERCIAL systems. 

• -10 to 1000 Mhz - tuned to your frequency 
• 5 large helical resonators 
• Low noise - High overload resistance 
• 8 dB gain - ultimate rejection) 80 dB 
• 10 to 15 volts DC operation 
• Size - 1.6 x 2.6 x 4.75" exc. connectors 
• FANTASTIC REJECTION! 

Typical rejection: 
± 600 Khz@l44 Mhz: -28dB 
±1.6 Mhz@220 Mhz: -40dB 
± 5 Khz@450 Mhz: -50dB 

Price - $69.95 bipolar w/RCA jacks 
Connector options: BNC $5, UHF $6, 

N $10 
SUPER HOT! GaAs Fet option $20 

AUTOMATIC IDENTIFIERS 

ID-2 

• For transceivers and repeaters - AMATEUR and COMMERCIAL 
• Automatic operation  adjustable speed and amplitude 
• Small size - easy installation - 7 to 15 volts DC 

• 8 selectable. reprogrammable messages  each up to 2 min. long 
• Wired, tested, and programmed with your onessage(s) 
Model ID-1  $39 95  Model ID-2 w/2 to 10 minute timer  $59.95 

We offer a complete line of transmitter and receiver strips 
and synthesizers for amateur and commercial use. 

no-quest our free catalog  Allow $2 for UPS shippong  Mastercard anti VISA welcome 

GLB ELECTRONKS 
1952 Clinton St Buffalo, NY 14206 

716-824-7936. 9 to 4 

See LIST of Advertosers on page 714 
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Frank R. Portune N6BW 

2351 Nina Street 

Pasadena CA 91107 

The Ultimate Breadboard 
There used to be two styles of prototypes—rat's nest and 

cramped. Now there is a third style—simple. 

7 here are at least a doz-
en different boards on 

the market intended for 
prototyping and one-of-a-
kind construction projects. 
Most that I have used in my 
ham activities, in the class-
es at Los Angeles Access, 
and professionally have 
either been lacking in flexi-
bility and ease of construc-
tion or are difficult to cir-
cuit trace. 
Of the commonly-avail-

able types, the wire-wrap 
board, for example, is ex-
tremely difficult to circuit 
trace, especially when the 

component density reaches 
a certain point. This is com-
plicated by the fact that 
components must be 
placed in IC header plugs. 
The widely-used perf-

board-type with general-
purpose foil pads is much 
too cramped, lacks definite 
locations for ICs, is too dif-
ficult to circuit trace, and is 
prone to solder bridges. 
The third common type, 

consisting of many small 
squares, works reasonably 
well for small projects. 
However, it becomes en-
tirely too large for bigger 

circuits. It also lacks defi-
nite locations for compo-
nents, especially ICs. 

The board shown here 
solves many of the prob-
lems by combining a num-
ber of the good features of 
all systems into one, all 
contained on a standard 
41/2 "x 61/2 " 22-pin edge-
connect card. The connec-
tor may be cut off easily if it 
is not used. 

The basic features of the 
board are sixteen 16-pin 
DIP patterns for small ICs 
and one 40-pin pattern for 
larger ICs such as micropro-
cessors, UARTs, etc. Alter-
nately, the larger pattern 
will accommodate two ad-
ditional 16-pin ICs. 

Two continuous power 
rails run throughout the 
board and are available on 
both sides of all IC patterns. 
There is also a set of pads 
and a foil area for a 3-termi-
nal tab-type regulator. On 
the opposite end from the 

edge connector are a num-
ber of small pads for 
switches or indicator LEDs. 

Locating Components 

Components may be 
mounted on either side of 
the board. In some cases, 
#60 holes will have to be 
drilled in the plain pads for 
this. For experimenting, 
however, all components 
including the ICs are best 
placed on the foil side. This 
leaves the entire circuit in 
view without turning the 
board over. In this way, the 
circuit is much easier to 
visualize. 
For more permanent proj-

ects, some of the larger 
components and the ICs are 
best placed on the non-foil 
side. Buses of many wires 
are also better on the back 
to keep them out of the 
way during testing and re-
pair. Resistors, small capac-
itors, and most intercon-
necting wires should be on 
the foil side. 

1,1 1 1 1 ) 1 1 1 1 14 

Forming a short jumper from bare wire 
round tool and the end of your finger. 
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THE GIANT A ZDEN.COMPANY 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND A ZDEN. INTRODUCE THE BRILLIANT NEW PCS-2800 
MICROCOMPUTER CONTROLLED 
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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 CONTRDLLED: All scanning and frequency-
control functions are perforned 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 clannels 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 chaenels 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 pressing a i—rirt(7-1 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. 

• DIRECT FREQUENCY READOUT: LED display shows operating 
frequency, NOT channel nunber. COMPARE! 

• TEN (10) WATTS OUTPUT: Also 1 watt low power for shorter 

SPECIAL 

$229.00 

master chair 

distance communications. LED read )ut :isplays power selection 
when transmitting. 

• DIGITAL S/RF METER: LEDs indicata sijnal strength and power 
output. No more mechanical meter movements to fall apart! 

• LARGE 1/2 -INCH LED DISPLAY: Ea3y-t:-read frequency display 
minimizes "eyes-off-the-road" time. 

• PUSHBUTTON FREQUENCY CONTILCL FROM MIC OR FRONT 
PANEL: Any frequency may be selected I)/ pressing a microphone 
or front-panel switch. 

• SUPERIOR RECEIVER SENSITIVITY: C.211 uV for 20-dB quieting. 
The squelch sensitivity is superb, requinng less then 0.1 uV to 
open. The receiver audio circuits are cesigned and bu It to exacting 
specifications,  resulting in uneu -passed  rec3ived-signal 
intelligibility. 

• TRUE FM, NOT PHASE MODULATION  Pansmitted audio quality 
is optimized by Me same high standa -d o'clesign and construction 
as is found in the receiver. The micrcpione amplifier and com-
pression circuits offer intelligibility secqn I to none. 

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

• ACCESSORIES: 15' REMOTE CABLE ....$29.95.  FMPS-4R A/C 
POWER SUPPLY... $39.95.  TOUCI-TONE MIC. 
EXTERNAL SPEAKER....$18.00. 

AMATEUR-WHOLESALE ELECTRONICS ORDER NDO/ TOLL FREE 
8817 S. W. 129th Terrace, Miani, Florida 33176 
Telephone 13051233-3631 • —elez: 80-3356 

U.S. DISTRIBUTOR  DEALER 

IN QUIRIES INVITED 1•800•32753102 
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDER, \JG NUMBER. 



Attaching Components 

The biggest mistake most 
first-time users of the board 
make is looping compo-
nents too high. Keep every-
thing as tight against the 
board as possible. All com-
ponents should be pre-
formed, with leads kept as 
short as possible. After sol-
dering, give the component 
or wire a gentle bend back 
and forth to relieve lead 
stress. This is important, es-
pecially when connecting 
another component to the 
same spot, as it will prevent 
the first component from 
moving when the solder is 
remelted. 

Do not connect compo-
nents in midair. Even if you 
have to tie one end of a 
component to an unused 
pad and complete the con-
nection with a piece of 
wire, the final result will be 
much neater and less likely 
to be damaged by subse-
quent handling. By the 
same token, it is wise to use 

the same technique to 
avoid crossing components 
over ICs. If you have to 
replace the IC at a later 
date, it will be much easier 
if you do not have to re-
move other components. 
For long interconnec-

tions, use insulated wire. 
For close or adjacent pads, 
bare tinned wire is best. To 
jump over a pad or rail, 
form the bare wire as you 
install it. Using a long piece, 
solder one end first. After 
the solder hardens, bend 
the long end up at about a 
45° angle. Next place a 
small round tool, like a 
common nail, on the pad to 
be jumpered. It will be easy, 
then, to bend the wire down 
over the nail into contact 
with the pad to which it is to 
be soldered. Clip the end 
with small diagonal cutters 
and then solder. 
I recommend wire-wrap 

wire for use on the board. It 
is available in inexpensive 
small rolls at most electron-
ic parts stores. It has solid 

conductor and heat-proof 
insulation. Stranded wire or 
wire with ordinary PVC 
plastic insulation is very 
hard to work with. You also 
may need to buy a little 
stripping tool —ordinary 
strippers often work poorly 
on wire-wrap wire. 

Plan Your Work 

It is quite a temptation, 
because of the ease of con-
struction using the board, 
to simply grab components, 
wire, and solder and to be-
gin building without plan-
ning. Even if you are doing 
original design work, give 
the layout of the board 
some preliminary thought. I 
find it invaluable to literally 
draw out the project in pen-
cil. The main benefit is in re-
ducing the number of 
"across-the-board" wires 
It's not possible to elimi-
nate them all, but a little 
planning reduces the num-
ber and makes the final 
board much neater and eas-
ier to repair in the future. 

Conclusion 

For original design work, 
for student use, and for pro-
ducing permanent repeater 
control systems, the board 
has become very popular in 
my local group. Personally, 
I like it best for "one-of-a-
kind" projects that appear 
in ham magazines. Many ar-
ticles do not contain board 
layouts. The board has pro-
vided a very satisfactory 
and quick means to build 
such projects. It also great-
ly facilitates modification 
of published circuits to 
one's own needs in a form 
that is genuinely permanent. 

The prototype board is 
available commercially 
from W6ELECTRONICS, 
PO Box 5515, Pasadena CA 
91107, for $6.95 (California 
residents add 6% sales tax). 
For home construction, a 
photographic negative is 
available for $4.95. The 
board is made of G-10 glass 
epoxy, drilled, and rosin-
coated. IN 

WITIM71111 WIIIN 

MINPAMI/P-MEW 

= N MI 
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Super Stick II & III 
+9db 5/8 wave + 3db 1/4 wave 
Plus a 2 Meter or220 MHz Duck 

For Under A Buck 

$19 For The Duck 

THE WORD IS OUT! 

The SSII 2 meter & SSIII 220 MHz 5/8 wave ants. 
exhibit 9 db gain over a short rubber duck when 
fully extended and 3db when collapsed to a 
quarter wave. The SSII or SSIII is the solution to 
many of those fringe area problems that plague 
every repeater system. With the Tuned Antenna's 
exclusive modular construction you can replace 
or exchange any of the 15 types of base connectors, 
plus the telescopic section may be replaced for 
only $5.00. The tuned loading coil/spring is soldered 
to the machined end caps not swedged...And 
there are no ticky tacked capacitors or leads in 
the SSII or SSW's loading coil to break 

There are no short cuts in designing and building 
quality ants. The Super Stick ants, are the only5/8 
wave ants, that spec gain in db at a 1/4 wave and 
5/8 wave over a rubber duck These gain figures 
were obtained from extensive field testing on 
HT's. Now you know why the word is out. The SSII 
& SSIII ants, give your HT more effective power. 
Call one of our 112 dealers today. 

-57 

THE TUNED ANTENNA CO. 

F Power! 
MOBIL LINE 

1/4 wave antenna 
with magnetic base 

Truly a portable 1/4 
wave 2 meter 220 or 
440 MHz magnetic 
based antenna to 
withstand over 55 
MPH. Weather resis-
tant fiberglass 
whips, black or 
white. Cutting chart 
incl. 

To Order Call 

WITH NMO TYPE I BASE 

5/8 wave 2 meter 
mobile antenna 
with cable... 

MB-2 
2 meter 

$29" 

6t) 
MB-220 MB-440  MB10  M-150  MH-440 
220 MHz 440 MHz 10 meter 1/4 wave  ants. 

(619) 268-0720 10 

Terms. CO.D., check or money order 
Please add $2.00 for first antenna and 
$1.00 for each additional antenna 
to cover sh pping and handling 

9520 Chesapeake Dr., #606, San Diego, CA 92123   

(CA 

. at last - everything at your 

$1845° 
Radio Equipment 
NOT Included 

F.O.B. Culver City 
Residents add 6% sales tax) 

fingertips ! ! ! 
Bring ORGANIZATION & 
CONVENIENCE to your 
HAM Station!  Eliminate 
clutter and provide lots of 
space for everything you 
need - Tuners, VFO, CW 
Keyers, Filters, Telephone, 
Log Book, Etc... 

• ANGLED REAR SHELF 

• ALL PARTS FITTED 

• STURDY CONSTRUCTION 

• WALNUT or PECAN FINISH 

Floor space: 39"w by 30"d. 
Also: 51"w by 30"d - $199.50 

Dealers Inquiries Invited 

A Finely Crafted Piece of Furniture 
With a REAL Purpose... 

Call : (213) 837-4870 or Write for Information 

S-F Amateur Radio Services 
4384 Keystone Ave., Culver City, CA 90230 

L A C O M B E ) 
DISTRIBUTORS 

Louisiana's 
Only 

Authorized 
41) IC O M 

Dealer 

Large selection 
of Amateur and 

Marine Communications 
Equipment Available 

Call for Quotes 

800-336-4799 
Lacombe Distributors 
Davis & Jackson Road 

P. O. 3ox 293 

Lacombe LA 70445 

(5041 882-5355 

204 

MostorCord 
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Beating the Untraceable Buzz 
Man-made interference doesn't have to destroy reception. 
Not when you use W1 GV's buzz-beating antennas. 

 D  a   
N .-GAP (I INCH) 

I. —COAX SHIELD 

(0) 

1 

TO RECEIVER 

 e r • T O   

N --GAP (I INCH) 

1 

(a) TO RECEIVER 

Fig. 1. Two versions of the shielded loop. (a) A single-turn 
version may be constructed using tubing and heavy wire or 
by using coaxial cable. The value of C will have to be deter-
mined by experimentation, although a 365-pF receiving-
type variable usually will suffice. (b) A multi-turn loop is 
shown. Circumference of the loop should be about 0.15 
wavelength in either case, although it may be considerably 
less if a preamplifier is used. See text. 
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Stan Gibilisco W1GV/4 
PO Box 561652 
Miami FL 33156 

you've just moved into a 
new apartment or a 

new house for rent and the 
landlord has given his okay 
to your putting up a four-
band trap vertical on the 
roof. (Miracles do happen!) 
So you blithely install your 
new station console, trying 
to improve the layout still 
further over what you had 

Frequency 
MHz 

1.8 
3.5 
7 
10 
14 
18 
21 
24 
28 

Circumference 
Feet  Meters 

78  (24) 
40  (12) 
20  (6.1) 
14  (4.3) 
10  (3.1) 
8  (2.4) 
7  (2.0) 
6  (1.8) 
5  (1.5) 

Table 1. Circumference of a 
shielded loop for various 
frequencies. These circum-
ferences represent 0.15 
wavelength for the indicat-
ed bands. If a preamplifier is 
used, the loop may be used 
at frequencies below that 
where it is 0.15 wavelength. 

the last time; you painstak-
ingly solder every PL-259 
onto the interconnecting 
cables. You ground your 
equipment with a bus bar of 
1/4-inch copper tubing run-
ning to a cold-water pipe 
only three feet away. You 
install 20 radials on the roof 
for each band (80 in all, and 
with the best stranded No. 
16 wire). Finally, everything 
is ready to go. 
You turn on the receiver. 

A solid installation, this, 
you proudly think to your-
self. Not a DX killer, to be 
sure, but it's well built and 
there should be plenty of 
good hamming ahead. The 
S-meter reads a steady S9 
+ 20. You turn up the 
volume: ZZZZZZ! Up and 
down the band you tune. 
The noise limiter does no 
good; the pulses must be 
too broad. ZZZZZZ! So 
much for 20 meters. 
Switch to 40. Peak up the 

preselector. ZZZZZZ! S9 + 
30.  Damn. Switch to 15. 
Peak it up. ZZZZZZ! Only 
S9. Oh, great! Why even try 
10? Why make yourself de-
pressed needlessly? 

The Search Begins 

The next step, of course, 
is to switch off everything 



in the place except the rig. 
Thwack! Thwack! Thwack! 
One circuit breaker after 
another. And from the 
shack, several rooms away, 
you can hear the receiver 
with the volume up to 3:00: 
ZZZZZZZ— it stops! Your 
heart leaps. Whoops, that 
was the shack. Thwack! 
ZZZZZZZ. 

The XYL shouts, "Will 
you turn that thing down 
and stop fussing with the 
lights? I'm trying to watch 
TV and iron!" 

All your clocks were set 
to WWV from your watch, 
which you had to set at a 
friend's QTH because you 
can't even hear WWV at 
yours. Now all the clocks 
are out of whack since you 
played with the breakers. 

You run all over the yard, 
using a little, plastic 
6-transistor AM radio your 
Aunt Jenny gave you for 
Christmas back in '65 and 
you've hardly used for any-
thing until now. Some 
places the noise is louder, 
some places softer. But 
there is no logical pattern. 
It's everywhere, but it's cen-
tered nowhere. 

You try to DF (direction 
find) using the ferrite loop-
stick in the little radio. 
There is a sharp null in the 
direction of either the elm 
tree out front, or else 180 
degrees opposite, from 
somewhere under the drive-
way. Move into the back-
yard. It's either coming 
from the rising full moon or 
else from the base of the 
swing set. 

No power transformers 
of any consequence in the 
area. The noise is constant, 
around the clock. You get 
up at 5:00 am: ZZZZZZ! 
You come home for lunch 
(actually, instead of lunch). 
ZZZZZZ! Your stomach 
growls. 

You'll never get rid of it. 

You Could Search More 

Oh, yes, eventually, if 
you search long and hard 

enough, you'll find it. 
Maybe it's an electric 
blanket in a neighbor's 
house. But, then, who uses 
an electric blanket for 24 
hours out of every day? A 
refrigerator? Maybe, but 
they don't run continuous-
ly, unless  unless there is 
not enough of that coolant 
stuff in them. Hmmm. 

It's not a street lamp 
starter, since it happens 
during the day. A fluores-
cent lamp starter, maybe? 
Well, who leaves a fluores-
cent lamp on for 24 hours a 
day? You might snoop 
around the neighborhood 
at 4:00 am or so and see if 
anybody has any fluores-
cents on. But, no, you might 
get arrested or mugged or 
something. 

Maybe it's a thermostat 
mechanism. God help you. 

What Can You Do? 

Although I've made light 
of all this, it's not exactly 
funny when it happens. And 
sometimes you just will not, 
by any reasonable means, 
be able to locate and/or 
eliminate a source of man-
made noise. If it's some-
body's refrigerator without 
coolant, maybe it will burn 
up some day. A noisy fluo-
rescent light starter will 
eventually fail and have to 
be replaced. Lot of good 
that does you now. 

The situation is not hope-
less, though. Noise has dif-
ferent characteristics than 
signals. There are ways of 
getting your antenna sys-
tem to favor those single-
frequency signals that you 
want to hear, while discour-
aging that wide-band hash 
that you can't stand to hear. 
There are basically three 

methods of doing this. You 
can use them in combina-
tion if necessary. They will 
almost always provide sig-
nificant improvement. 
These methods are: 1) 
Shielded-loop antennas; 2) 
High-Q antennas; 3) Noise-
cancelling antennas. Let's 
look at these one by one. 
Incidentally, these anten-

LOOP SHIELD 

Fig. 2. A method of azimuth/elevation mounting that allows 
the shielded loop to be pointed towards the focal direction 
of a noise source. This kind of mount is practical only up to 
a certain size—about an 8-foot-diameter loop. The loop 
shield should be constructed from copper tubing if this 
kind of mounting is used. 

nas are for receiving only. If 
you have a transceiver, 
some sort of switching de-
vice, such as a relay, will 
have to be used. These an-
tennas will all prove quite 
lousy for transmitting. 

The Shielded Loop 

Fig. 1 shows two types of 
shielded-loop antennas. Fig. 
1(a) is a schematic diagram 
of a single-turn loop, which 
may be constructed from 
coaxial cable. The loop is 
tuned to resonance by ca-
pacitor C, which may be a 
common 365-pF receiving-
type variable available at 
most Radio Shack stores. It 
may be necessary to paral-
lel this capacitor with a 
330-pF fixed capacitor if 
resonance cannot be ob-
tained with the variable by 
itself. 
The loop should have an 

overall circumference of 
about 0.15 wavelength. Es-
sentially, it is a single-band 
affair. If used on a band 
much lower than where it is 
0.15 wavelength, the anten-
na will not pick up signals 
very well. If used on a much 
higher frequency, the an-
tenna will pick up more 
noise. Nevertheless, you 

can probably get away with 
using it at half the design 
frequency and still get far 
results. The loop may be 
placed on an "x" brace 
made out of wooden dow-
els or 2 by 4s, taped to an in-
side closet wall, or even put 
up in a tree. 
The "shielding" of the 

loop obviously is not com-
plete. Actually, it is electro-
static (Faraday) shielding, 
which shorts out the electric 
component of the signal 
while letting the magnetic 
part pass. For some reason, 
man-made noise seems to 
be transmitted mostly by 
capacitive coupling, as an 
electric field. But signals 
have both a magnetic and 
electric component. The re-
sult is that the noise gets at-
tenuated more than the sig-
nals. 
At Fig. 1(b), we have a 

multi-turn shielded anten-
na. The overall physical.cir-
cumference should still be 
0.15 wavelength. The shield 
may be constructed out of 
copper or aluminum tub-
ing. The loop should have 
four to six turns; too many 
turns will lower the Q of the 
antenna and this will ad-
versely affect its noise per-
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FREQUENCY -. 

(e) 

to 
FREQUENCY -. 

(R) 

Fig. 3. Effect of increasing 
the Q of an antenna system. 
(a) The antenna system has 
essentially no selectivity. 
The signal, at frequency fo, 
is buried in the noise. (b) A 
selective circuit is used in 
the antenna system. The to-
tal amount of noise (area 
under the curve) is smaller 
and this results in fewer 
high-order mixing products, 
which actually reduces the 
noise level at fo. But the 
signal level remains un-
changed, improving the sig-
nal-to-noise ratio. 

formance. (Part of the noise 
attenuation of the shielded 
loop is the result of its high 
Q, which we will discuss lat-
er.) Several turns, however, 
provide for more "sensitivi-
ty" than just one. One word 
of warning: It is a physical 
contortion of considerable 
difficulty to find a way to 
get several turns through 
the tubing without a good 
deal of cussing and high 
blood pressure. 
Table 1 gives the circum-

ference of an 0.15-wave-
length loop at various fre-
quencies. The loop may be 
a square, pentagon, hex-
agon, octagon, or perfect 
circle. The circle is geomet-
rically best. A long, skinny 
rectangle will not work too 
well. You should try to get 
the largest possible area for 
the circumference allowed, 
and keep it all in the same 
plane. 
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TO RECEIVER 

Fig. 4. A ferrite loopstick 
antenna with multiple taps. 
The taps should be chosen 
so that C may be adjusted 
for resonance on each band 
used. See text for discussion 
of inductance values. 

A shielded loop does 
have a directional pattern. 
The antenna will respond to 
signals in any direction ex-
cept right along the axis. 
There is a sharp null in the 
line of the axis. The null is 
so sharp that signals propa-
gated via the sky wave will 
never fall into it because of 
their multipath nature. Lo-
cal signals might possibly 
fall into the null; just move 
the antenna a little and 
they'll come up. Of course, 
the noise can be nulled out 
if the antenna is oriented 
just right. This will provide 
even more attenuation to 
an already weakened foe. 

Nulling It Out 

The noise that is causing 
you so much frustration 
may originate in a single de-
vice, but it is probably be-
ing transmitted all over the 
place by the ac power lines. 
Therefore, it may be com-
ing from all around. Howev-
er, noise will always have a 
focal direction. Mathemati-
cally, all the noise com-
bines in such a way that it 
may be considered to be 
coming from one single di-
rection. (It's sort of like 
gravity. Even parts of the 
Earth that aren't straight un-
der you are pulling at you, 
but it all averages out to a 
straight down force.) This 
axiom holds true as long as 
it's only one fluorescent 
light, thermostat, or elm 
tree that is responsible. If 

there are two independent 
culprits, each one will have 
its own focal direction, and 
you won't be able to null 
them both out at once. But 
chances are that there is on-
ly one source of noise. (It is 
just too horrible to even 
consider that there might 
be more!) 

Fig. 2 shows a method of 
mounting a shielded loop 
so that its null can be 
pointed in any direction. 
The focal direction might 
even be straight overhead, 
so the antenna must be 
capable of pointing in the 
vertical as well as the 
horizontal plane. The XYL 
won't let you put such a 
contraption in the living 
room? Well, try the attic or 
the backyard, then. Or even 
the roof. 

It may take some time to 
find the focal direction of 
the noise, since the antenna 
null is so sharp. But once 
you've found it, there may 
be as much as a 20-dB drop 
in the noise level—and this 
is in addition to the im-
provement that results 
from the electrostatic 
shielding. Now you should 
be able to hear some sig-
nals. Let that guy's refriger-
ator run until it burns itself 
out. 

H igh-Q Antennas: 
The Ferrite Loopstick 

Man-made noise differs 
in another way from signals. 
The signal you want to hear 
is never more than 3 kHz 
wide on the HF bands (un-
less you want to listen to 
AM shortwave music broad-
casts, which take up about 
10 kHz). The noise, howev-
er, is hundreds or even 
thousands of kHz wide. 
The higher the Q (the nar-

rower the bandwidth) of the 
antenna system, the smaller 
the total amount of noise 
that gets into the receiver. 
But that little 3-kHz signal 
will all be passed. This ef-
fect is shown in Fig. 3. The 
less total noise that gets to 
the receiver front end, the 

less noise that will appear 
within that 3-kHz signal 
"window," since there will 
be a lower level of high-
order mixing products. 
Thus, the signal-to-noise 
ratio will be better. 

The shielded-loop anten-
na, discussed earlier, has a 
fairly high Q. It can be max-
imized by using a single 
turn of very heavy wire in-
side a piece of tubing, or 
else by using RG-8/U coax-
ial cable for the loop sec-
tion. A preamplifier with rf 
tuning may be added at the 
receiver input with any an-
tenna in order to increase 
the Q. There are several 
commercially made units 
available. Ameco Equip-
ment Company (12033 Ot-
sego Street, North Holly-
wood CA 91607) makes one 
called the PT-2 that tunes 
160 through 6 meters. 
An antenna with very 

high Q can be constructed 
using a ferrite rod. Just wind 
several turns of enameled 
copper wire on the ferrite 
core from the antenna in 
Aunt Jenny's at-last-useful 
AM transistor job. Ferrite 
sticks are available com-
mercially from Amidon As-
sociates (275 Hillside Ave-
nue, Williston Park NY 
11596). The coil should be 
tuned to resonance using a 
variable capacitor. Fig. 4 
shows a multiband ferrite 
antenna system with multi-
ple taps. 

The exact number of 
turns that will provide reso-
nance on the desired band 
using a 365-pF variable ca-
pacitor at C will have to be 
found by trial and error, 
unless there is data includ-
ed showing inductance vs. 
number of turns for your 
particular stick. Table 2 
shows the values of induc-
tance that will provide reso-
nance with 200 pF of capac-
itance (about the middle of 
the range of a 365-pF vari-
able) at various frequen-
cies. 
A ferrite antenna, com-

plete with azimuth/eleva-
tion mount and a built-in 
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Frequency 
MHz 

1.8 
3.5 
7 

10 
14 
18 
21 
24 
28 

Inductance 

39 
10 
2.6 
1.3 
0.65 
0.39 
0.29 
0.22 
0.16 

Table 2. Inductance re-
quired to resonate with 200 
pF of capacitance (the mid-
dle range of a 365-pF vari-
able) at various frequencies. 
This data may be used in 
conjunction with data pro-
vided with commercially 
available ferrite rods, for the 
purpose of making a ferrite 
loopstick antenna. 

preamplifier, is available 
from Palomar Engineers 
(Box 455, Escondido CA 
92025) at the time of writ-
ing. 
The ferrite loopstick is 

not electrostatically shield-
ed, but it does tend to favor 
inductive coupling over ca-
pacitive. It is easier to work 
with mechanically, espe-
cially at lower frequencies. 
Simply orient the loopstick 
until a null occurs in the 
noise background. The null 
will be very sharp. 
Need this last comment 

be made? Let's not take any 
chances. Don't try using a 
toroid core for this antenna. 
It won't work. 

need not be very great, but 
it should be as large as prac-
tical without exceeding a 
quarter wavelength. The el-
ements themselves may be 
very short. In fact, shorten-
ing them increases the Q, 
which will add to the noise-
reducing effectiveness. 

Noise-Cancelling Antennas 

There's still another char-
acteristic of noise that 
makes it different from sig-
nals. Oddly enough, this is 
the very resemblance of 
noise to a signal, with a 
unique focal direction. You 
hear the noise on the same 
frequency as a given signal; 
the noise may be thought of 
as a local signal. As such, 
using two antennas to com-
bine the noise in opposite 
phase, the noise can be 
"cancelled out." 
Fig. 5 illustrates one such 

system. The spacing be-
tween the two inductively-
loaded vertical dipoles 
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One antenna is fed 180 
degrees out of phase with 
respect to the other. The 
easiest way to do this is to 
make the phasing lines the 
same length, but feed one 
of the antennas upside 
down with respect to the 
other. That is, if one anten-
na has the feedline center 
conductor going to the top 
section, the other antenna 
should have its feedline go-
ing to the bottom. In the 
plane equidistant from the 
two antennas, phase can-
cellation will occur. This is 
a vertically-oriented plane, 
and by rotating the entire 
system through 180 de-
grees, any focal direction 
can be put into the null 
plane. 

It is possible, but not like-
ly, that a signal will arrive 
from a direction that lies in 
the same plane as the noise, 
once the noise has been 
cancelled out. Sky-wave 
signals, since they arrive 
from a varying direction 
(ionospheric shift), may 
fade more if this happens. 
Local signals will be attenu-
ated considerably. 

This particular kind of 
antenna is mentioned here 
to illustrate the third way 
that signals can be distin-
guished from noise. As de-
scribed, it will not work as 
well as the shielded loop or 
the ferrite antenna. But this 
scheme could conceivably 
be used with two shielded 
loops or ferrite antennas! 
Actually, pointing these 
two types of antennas at 
the focal direction of the 
noise is a means of phase 
cancellation. But even 
more cancellation could be 
obtained by using two such 
antennas, both pointed at 
the focal direction of the 
noise and then combined 

FEED 
POINT 

CROSS BRACE 

TO RECEIVER 

MAST 

LOADING 
COILS 

Fig. 5. Using two antennas to obtain phase cancellation of 
the noise. This particular system uses two inductively-
loaded vertical dipoles. This system is illustrated primarily 
to demonstrate the third difference between signals and 
noise; this antenna by itself will not work as we// as a shield-
ed loop or a ferrite antenna. 

so that the small amount of 
remaining noise from each 
antenna arrives at the re-
ceiver in opposing phase. 

Which One? 

In a noisy environment, 
probably the best choice is 
the shielded loop. Using a 
selective preamplifier, one 
shielded loop can be used 
on several bands; it should 
be constructed for the high-
est band used. On lower fre-
quencies, the value of ca-
pacitor C will have to be in-
creased by paralleling it 
with fixed capacitors. The 
preamplifier will allow re-
ception on lower bands be-
cause of its gain. 

Perhaps there is no good 
place to put a shielded loop 
with azimuth/elevation 
mounting, and you can't get 
enough noise attenuation 
unless the antenna can be 
oriented towards the focal 
direction of the noise. Then, 
the next best choice is the 
ferrite loopstick. It can be 
put right at the operating 
desk! The ferrite antenna 
will probably not be quite 
as effective as a shielded 
loop. The null will not be as 
well defined (though still 
quite sharp) and its discrimi-
nation against electrostatic 
coupling will not be quite 
as good. But it can still be 
used to advantage. 

Conclusion 

Noise differs from signals 
in three ways: 1) Noise is 
transferred mostly by elec-
trostatic coupling, but sig-
nals are transferred by elec-
tromagnetic fields; 2) Noise 
is broadbanded, but signals 
occupy only a small part of 
the spectrum; 3) Noise has a 
unique and usually con-
stant focal direction at a 
given frequency, and it will 
usually be in a different fo-
cal direction than desired 
signals. These three differ-
ences are taken advantage 
of by: 1) Faraday shielding; 
2) High-Q antenna circuits; 
3) Phase cancellation. 
These three methods of 

dealing with noise may be 
used individually or in com-
bination. A shielded loop 
with azimuth/elevation 
mounting takes advantage 
of all three of the differ-
ences between signals and 
noise. It has electrostatic 
shielding, has a high Q, and 
may be oriented to null out 
the noise. A ferrite loop can 
be used when the shielded 
loop is impractical because 
of space limitations, either 
in reality or in the imagina-
tion of an XYL or landlord. 
Good luck! Carry on the 

search for the noise source 
by all means. But at least 
get on the air in the mean-
time.• 
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Charles E. Heisler K3VDB 
115 Dixie Drive 

Red Lion PA 17356 

The Care and Feeding 
of Optoelectronics 

There are many ways to make these devices earn their keep. 
Here is one. 

an you really see which 
way the wind is blow-

ing with optoelectronics? 
The answer to that ques-

tion is yes—with a little 
help from you. 
The subject of this article 

is General Electric's H21A1 

photo-coupler interrupter 
module. This module has 
two components: an in-
frared LED light source 
called the emitter, and a 
photo transistor called the 
detector 
I think you are safe in 

Photo A. Wind-direction indicator with the weather cov-
er removed. 
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believing this so far, be-
cause I just read it in an 
optoelectronics manual. 
The H21A1 module has a 

gap in its housing. The emit-
ter is mounted on one side 
of the gap and the detector 
on the other. You may think 
someone planned it that 
way because now, if you 

DUPLICATE THIS CIRCUIT 
B TIMES 

CABLE 

JUMBO- SIZE 
LEDs 

i/4 A 

want to, you can make this 
little black thing do some-
thing to earn its keep. For 
instance, if you pass some-
thing opaque through the 
gap, you will interrupt the 
output of the emitter. Do 
you think that's why GE 
calls it a photo-coupler in-
terrupter module? 

I7V 12 6V 
2A 

5V 
REGULATOR 

N./ 

CABLE 

Fig. 1. The H21A1, detector side, is not shown physically 
correctly drawn here— look on top of the device for the cor-
rect pinout. All resistors are 1/4 Watt; capacitors are ge. 



The interrupter module is 
just one of many types of 
photo couplers. To mention 
a few, the reflector module 
could be used somewhat 
like the interrupter module 
except that the light source 
must be bounced off a re-
flective surface and back 
to the detector. There are 
discrete emitter and detec-
tor units, and also a whole 
family of optocouplers in 
which the emitter and de-
tector are sealed into one 
cube with no way of any-
thing getting between 
them, which offer as high as 
4000-volts isolation be-
tween the input and the 
output. I have mentioned 
but a few that are available 
(most of them cheap). And 
that brings me to the reason 
for my taking your time 
while you read this. 

My purpose is to tell you 
how I used an interrupter-
type module in a project 
and to get you interested 
enough to think about using 
optoelectronics in your 
next project. The more you 
know about them the more 

jobs you will see that they 
can do for you. 

I sort of hinted at the 
beginning that I know how 
to make the H21A1 (actual-
ly, 8 of them) tell which way 
the wind is blowing, so I 
better get to it. The con-
struction part is a mix of 
electronics and mechanics. 
The device, in case you 
haven't guessed, is a wind-
direction indicator. 

As you can see in the 
photos, there are some ma-
chined parts used on the 
model. Don't let this scare 
you; in almost every case, 
there is an alternative way 
to fabricate the same part 
with hand tools. I will sug-
gest ways as we go along. 
On the other hand, the fel-
low with a lathe or machine 
shop could have a good 
time developing this proj-
ect even further. The model 
pictured here has been 
perfected only to the point 
that it works reliably in all 
weather experienced here 
in Pennsylvania, and it 
should continue to work for 

Photo B. An exploded view with the vane boom removed. 

many years. That is to say, 
don't be afraid to use the 
ideas and hardware avail-
able to you. 
The most important 

points to remember when 
planning your construction 
are that (1) the bearing fric-
tion should be low enough 
so that a gentle breeze will 
have enough force on the 
tail of the vane to keep it 
headed into the wind, (2) 
you must devise a way of 
mounting it to your tower 
or pole, and (3) when it's 
all finished you must have 
some means of weather-
sealing it. 

Photo A shows the wind-
direction indicator fully as-
sembled except for the 
weather cover. The vane 
boom is 3/16 x 12-inches-
long aircraft aluminum rod. 
(I might mention at this 
time that all parts were 
made from T3 aluminum.) 
The tail is 1/16 x 6 inches 
and has just about 13 
square inches of surface. 
The vane boom is mounted 
to the axle or vertical shaft 
2/3 of the length of the 
boom in front of the tail, or 
1/3 of the way back of the 
nose. So, to balance this 
boom, the nose must be 
proportionately heavier 
than the tail. The nose is 1 
X 3 inches long and is 

threaded onto the boom. A 
1/16-inch slit has been 
milled into the boom to ac-
cept the tail, but a flat sur-
face filed on the boom with 
the tail screwed to it would 
be just as good. The nose 
could be epoxied to the 
boom if there is no thread-
ing tool available. 
The axle or vertical shaft 

is a 1/4 x 9-inch rod with a 
a 3/16-inch hole drilled in it 
near the top to accept the 
vane boom. A hole was 
drilled and tapped into the 
end of the shaft down 
through the vane boom and 
on into the shaft another 
half inch to secure the 
boom to the shaft. 
Photo B is an exploded 

view. It shows the next com-
ponent on the way down 
the shaft—the top bearing 
weather seal. This rotates 
with the shaft and, together 
with a piece of pipe that is 
epoxied to the top support 
frame, prevents the ele-
ments from getting into the 
bearing. 

The top support frame is 
4-7/16 inches deep (as 
viewed in Photo B) and 4-5/8 
inches wide. It provides a 
mounting surface in the 
back and was formed from 
1/8-inch stock. The back 
two corners were welded 
for strength. The inner bear-

Photo C. A view of the H21A1s mounted on their fiberglass 
substrate and the disc interrupter tab rotating through the 
H21A1 gap. Mounted underneath is the PC board with the 
rest of the circuit components. 
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44. 
Photo D. The eight H21A1s in al-11/16" circle (measured to 
the center of the gap). 

ing seal is 3/4-inch i.d. con-
duit 1-1/8 inches high. The 
outer bearing seal is 5/8-
inches i.d. X 1-3/8 inches 
high. 

The next component 
down the shaft is the top 
bearing. I used ball bear-
ings pressed into a bearing 
block to facilitate mount-
ing and alignment, but a 
neat hole in a hunk of brass 
would be just as good. It 
would then be smart to use 
a brass or steel shaft, be-
cause brass and aluminum 
don't get along, especially 
out in the weather. 

The next component 
down the shaft is the disc 
interrupter. It rotates with 
the shaft and is the compo-
nent that actually tells the 
optoelectronics interrupter 
module which way the wind 
is blowing. (More about 
that later.) The disc inter-
rupter used in this model 
was machined from a piece 
of solid round stock. As 
seen in Photo C, it is merely 
a disc with a collar and set 
screw to secure it to the 
shaft, and with a right angle 
tab on it. An easier way to 
make the disc would be to 
use the top portion of a 
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small soup can and epoxy a 
collar to the top to secure it 
to the shaft. My disc-inter-
rupter tab runs in a 
1-11/16-inch circle and is 
3/8-inch deep. The width of 
the tab is cut so that it 
covers two interrupter 
modules. (More about that 
later.) The H21A1's gap is 
3/32-inch wide so I made 
the tab 1 /16-inch thick. 

Photo D is a top view of 
the heart of the whole 
thing, the eight H21A1 
interrupter modules mount-
ed in their circle on a piece 
of fiberglass epoxy board 
1/8-inch thick X 3-1/4 inch-
es square. This would have 
been a perfect situation in 
which to design and etch a 
printed circuit board. At the 
time, however, I did not 
have on hand PC board ma-
terial thick enough to do 
the job. I think it should be 
at least 1/8-inch-thick stock 
to get the thermal and me-
chanical stability needed. 

As you can see in Photo 
E, I used a piece of Radio 
Shack "do all" board. The 
leads from the H21A1s 
were stuck through the 
board  and  soldered 
first, to set the spacing be-

Photo E. The electronic components mounted on what we 
call a "do all" PC board. The pencil is pointed at one of the 
ten pins used to terminate the cable coming from the read-
out LEDs in the shack. The component at 10:00 o'clock near 
the shaft hole that looks like an overweight disc capacitor is 
the MOV. 

tween the two boards. Then 
the positive bus (near the 
center of the board) and the 
negative bus (around the 
outside of the board) were 
put down. After that, it's 
just as the schematic 
shows. The pencil in Photo 
E is pointing to the terminal 
pin on the negative bus. 
There are 10 pins on the 
board; two are for power 
5 V and — 5 V), and the 

other eight are the direction 
signals that are being sent 
down to the wind direction 
LED readout in the shack. 
The male pins on the board 
will mate with female pins 
on the end of the cable go-
ing to the shack. 

I tried various methods 
of reducing the number 
of conductors needed in 
the interconnection cable, 
BCD, etc., but when the 
smoke cleared (get it?), two 
runs of inexpensive 5-con-
ductor TV-antenna rotor 
wire were found to work 
fine. 

The eight H21A1s are 
spaced every 45° around 
the circle. Consequently, 
with the eight LEDs placed 
on the compass rose in the 
shack, you are able to de-

termine if the wind is out of 
the north, northeast, east, 
southeast, south, south-
west, west, or northwest 
merely by observing the 
LEDs. However, by making 
the disc interrupter tab 
wide enough to cover two 
adjacent interrupter mod-
ules, two LEDs are lit. So, for 
example, if the south and 
the southeast LEDs are lit, 
we can assume that the 
wind is out of the south-
southeast, or approximate-
ly 157°. Obviously, more 
H21A1s could be added to 
increase the resolution. At 
this point, some method of 
reducing the number of ca-
ble conductors between the 
aerial unit and the readout 
panel would be necessary. 

The electronic theory is 
super simple. When the disc 
interrupter tab interrupts 
the emitter light source, the 
photo transistor turns off, 
turning the 2N3904 off, 
hence allowing the appro-
priate LED to light. 

Any 5-volt power supply 
that can deliver at least 500 
mA continuously will work. 
The General Electric MOV 
is for transient voltage-
spike protection. I used the 



V47ZA7 because I had 
them; a better choice could 
be made. 
So far, there has been no 

need for rf suppression, but 
that is not to say you may 
not need to add a bypass 
capacitor or two. 
The next to last thing on 

the shaft is the 1/4-inch col-
lar. It is secured to the shaft 
with a set screw and rests 
on top of the lower bearing. 
It prevents the shaft from 
falling through. As you can 
see in Photo B, the collar is 
not in place because this is 
an exploded view. 
Photo F shows an explod-

ed view with the 3-3/4-inch 
spacer screws removed 
from the bottom plate. You 
also can see the four small 
3/4-inch spacers on the bot-
tom of the bottom bearing 
plate. These spacers will be 
used to secure the weather 
cover. 
All of the spacers could 

be substituted for with all-
thread rod, and then you 
would use the nuts to adjust 

Photo F. An exploded view from the front looking up at the 
wind-direction indicator. 

your spacing. The bottom 
bearing and bearing block 
are identical to the top 
bearing and bearing block. 
The weather cover is 

nothing more than a five-
sided box that slides up 
over the lower bearing 
plate and butts against a 
cork gasket glued to the 
bottom side of the top sup-
port frame (gasket or cover 

not pictured). A fruit or 
soup can of the proper size 
also would work for a 
weather cover. 
After the machine was 

fully assembled and tested, 
I disassembled it so that I 
could wash all the metal 
parts with dishwashing de-
tergent. Then everything 
was sprayed with clear Kry-
lonTm, including the elec-

Fig. 2. Here is your ready-to-use compass rose! 

tronics board but exclud-
ing the H21A1 board. 

Photo G is a view of the 
wind-direction readout 
panel with its eight LEDs, 
etc. On a sub-panel on the 
rear, the power-supply com-
ponents and cable terminal 
blocks are located. On the 
right is the companion 
meter that I hope in the 
near future will indicate 
wind velocity (not ac 
Amps) My plans for this 
meter as they stand now are 
to perfect a 4-inch cup ane-
mometer to the point that it 
will indicate wind velocity 
with the additional feature 
of generating 7 to 10 Watts 
to be used to light a small 
lamp or to charge the HT 
battery. 

Tune-up of this little gem 
is pot pie. Just mount it in 
the air on whatever struc-
ture you plan to use. Point 
the nose of the wind vane 
north and by using the set 
screw in the disc interrupter 
collar, clamp the tab so it 
is centered through the 
H21 Al that you have desig-
nated north. Be sure the 
vane still rotates freely. Se-
cure the weather cover in 
place, then go down to the 
shack, turn the power sup-
ply on, and watch the LEDs 
blink. It is that simple. Of 
course, you knew it was go-
ing to work before you put 
it in the air. Hi, hi! 

A word about finding 
parts and materials. If you 
can't get the H21A1s local-
ly, see Reference 1. I found a 
shop in my area where I can 
buy a foot of this and an 
inch of that, plus getting 
some good advice to boot. I 
found this shop by talking 
to a fellow who is building 
an experimental aircraft. 
They use the same types of 
material. Perhaps you can 
find an experimental air-
craft club in your area, or 
you can get your material 
where I got mine. See Refer-
ence 2. 

I would be very remiss if I 
did not implicate my 
collaborators in this proj-
ect: Fred Jones K3CVM, 
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ja 4 

Aa -6  15 VP , 

TC-1 

•10 Watts Output 
*Standard Frequencies Available 
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Photo G. The readout panel with the eight-point compass 
rose on the left and the meter that will indicate wind veloc-
ity on the right. 

Don Zarfos K30AP, Tim 
Burke WA3KYD, Jim Eris-

man WB3FRZ,  Russ Hut, 

and Jim Williams. Thanks, 

fellows. • 

References 

1. Rosen Electronics, Inc. 
215 S. George St. 
York PA 17403 
(717)-843-7881 

2. The Dillsburg Aeroplane Works 
RD #3 
Dillsburg PA 17019 
(717)-432-4589 

3. Optoelectronics 
General Electric Co. 

4. Transient Voltage Suppres-
sion Manual 
Second Edition 
General Electric Co. 
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2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 
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POWER INPUT N WATTS 

POWER CHART 

Model 90PL  $  O C 
FOR ONLY  1 O U  *▪ Ji1 

FACTORY DIRECT  PLUS SHIPPING 

• FREQUENCY range 144  148 Mir/ 
• OPERATION FM or SSB (completely linear) Class AB1 
• RF DRIVE 1 to 30 watts 
• KEYING RE activated with high quality relays 
• SSB operation built in delay 
• POWER REQUIREMENTS typical 10 watts drive, 13 amps at 138 VDC 
• IDLE current 20 mills 
• MOBILE or FIXED operation 
• PREAMP 18DB gain minimum 
• NOISE FIGURE less than 1 5 DB 
• PREAMP KEYING independent — separately RE activated relays 
• CONSTRUCTION wrap around aluminum heat sink 2 pieces 
360 degrees cooling 

• SIZE 7"rwl o 6"(d) x 3-(h) - WEIGHT 3 lbs 9 ols 
• IMMEDIATE SHIPMENT 

SPECIAL OFFER $99n95* 
Matching Power Supply  PLUS SHIPPING 

15 AMP SUPPLY vii 11 lb, 11/P  6 000 0 5-(1) e Vid) 
IMMEDIATE SHIPMENT 
ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

11.190PL Amplifier 3139 95 plus 03 00 shipping 

VJ15 POWER Supply 399 95 plus 37 00 shipping 

•Prices USA only 

VISA, MASTER CHARGE, M O. or C.O.D. • PHONE (713) 477-0134 

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506 
SERVING THE ELECTRONICS INDUSTRY SINCE 1965 
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Introducing Corsair 

A New No-Compromise 
HF Transceiver 

The CORSAIR is an extraordinary new HF trans-
ceiver. Every function operates without compromise. 
New unique features make it a delight to operate. 

A new front end provides extreme sensitivity, low internal 
noise and high dynamic range to bring weak signals to 
life. For even greater overload prevention, the integral rf 
preamplifier can be switched out. More effective than the 
usual rf attenuator. 

The filtering system, a TEN-TEC exdusive, virtually 
switches to privacy. It starts with a superb 2.4 kHz 12-
pole ladder sideband filter system, standard. It provides 
variable bandwidth for ssb, great for today's crowded 
phone bands. A novel pass band tuning circuit allows a re-
ceived signal to be moved within the pass band to its opti-
mum position with respect to QRM. Optional narrow band 
filters are available for ssb, cw and RTTY, all switched from 
the front panel. The ultimate in QRM reduction. 
Full cw break-in opens a window on the band while 
transmitting, turning monologues into conversation. Or, if 
conditions dictate, just switch to semi-break-in. And no 
VOX adjustment when changing modes. 
A versatile offset tuning system allows the receiver and 
transmitter to be tuned separately with a ± 1 kHz range 
for fine tuning or -± 4 kHz for working off frequency. For 
net operation, both can be moved simultaneously. 
Reliability is designed in. The CORSAIR system is so 
rugged it will operate into infinite SWR. And we guaran-
tee it unconditionally (except for lightning) for one year. 
The CORSAIR is designed for 100% duty cycle, ideal for 
RTTY, SSTV and of course, contests. 

Beauty is more than skin deep. The contemporary styl-
ing with the blackout LED frequency display (last digit in 
green), the baked-on textured bronze/black finish with 
aluminum trim will retain its handsome appearance per-
manently. Beneath its sleek exterior is a carefully crafted 
chassis packed with performance. 
There are many other features, each with superb per-
formance. An effective speech processor, notch filter, ad-
justable noise blanker, signal spotter, three position AGC, 
threshold ALC, simplified VOX, all controlled from the 
front panel. In addition, the CORSAIR has a compression 
loaded speaker, less than 2% audio distortion, and full ac-
cessory connections including remote bandswitch output. 
It even has a volume equalizing headphone output. 
The CORSAIR is a total system of pure operating plea-
sure—it really must be put through its paces to be fully ap-
preciated. Its smooth controls, comfortable and logically 
spaced, give it the feel of a superlative transceiver. One 
that will be a faithful companion for the years ahead. 

All TEN-TEC products are completely manufactured in 
the U.S.A., in the foothills of the Great Smoky Mountains. 
Model 560, CORSAIR transceiver   $1169. 
See your TEN-TEC dealer or write for full information. 

1 1  1 111  STEN EVIERVILL T TENNESSEE 371111! 
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International Success Story: 
The BBC 

From its battery of transmitters, the BBC fires a daily salvo of 
news and entertainment around the world. 

No commercials, either. 

Roger N. Peterson  sk just about any short-  tener-preference studies on  swer. The British Broadcast-
25 Orchard Lane  wave radio listener or  international broadcasters,  ing Corporation (BBC) ranks 
New Canaan CT 06840  look at the most recent us-  and you'll get the same an-  number one. 

There are a number of 
reasons for this popularity 
ranking, and I was turning 

r- -  . 

them over in my mind as I 
/ *sir  walked down The Strand in 

London on a sunny day on 
my way to the BBC head-
quarters in Bush House, 
near Fleet Street. Some cyn-

k ics say that the only reason 
for BBC popularity is that it 
is on the air more often and 
on more places on the dial 
than any other internation-
al broadcaster. 
There is some truth to 

this, although the facts are 
not quite as above. The 
BBC ranks only fifth among 
international broadcasters 
for the amount of time on 
the air, per week. The USSR 
is first, followed by the US 
(Voice of America plus Ra-

'-44141 411111  dio Free Europe), the Re-
public of China (Radio Pe-
king), and West Germany 

Bush House, home of the BBC's External Services, in The Strand, London. (All photos (Deutsche WeIle). However, 
BBC copyright.)  from the standpoint of pro-
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grams in English that can be 
heard here in North Ameri-
ca, the BBC does indeed 
lead all the others. You can 
hear the BBC round-the-
clock in the US and Canada, 
and this beats such big 
North American broadcast-
ers as the Voice of America, 
AFRTS (US Armed Forces 
Radio), and the popular 
CBC Northern Service in 
Canada. 

It also is true that BBC 
programs are often "all 
over the dial" on your re-
ceiver. During many hours 
of the day, you can pick up 
their broadcasts on three, 
four, or even more different 
frequencies. This is because 
of its unusually strong 
transmission facilities-79 
transmitters, 47 of them in 
four different locations in 
Britain and 32 in eight over-
seas relay stations, includ-
ing the US, Canada, and the 
Caribbean. At certain 
hours, the Russians offer 
even more frequencies to 
the US listener, but only the 
BBC provides this multi-
band reception for most of 
the twenty-four hours. 

While these technical ad-
vantages give the BBC a big 
boost over competition, 
they are not the only rea-
sons for its popularity 
among listeners. The great 
reputation for world news 
coverage makes the BBC 
unique among international 

The control room at Bush House, London, home of the BBC External Services. World Ser-
vice programs are broadcast 24 hours a day from these facilities in English and 38 other lan-
guages. 

broadcasters. The BBC 
broadcasts more than 250 
news programs a day from 
its headquarters in London. 
They are all prepared in an 
ultra-modern newsroom 
with electronic readout 
aids of all kinds, and with a 
staff that numbers over 100. 
It may be the world's larg-
est newsroom and, at this 
writing, certainly the most 
modern as it was complet-
ed just over a year ago. 
News is fed into this giant 

A GUIDE TO BBC WORLD NEWS BROADCASTS 

Time (GMT) 

0000, 0200, 
and 0300 
0400, 0500, 
and 0600 
0700 
0800 and 0900 
1100 and 1300 
1600 and 1700 
1800 
2000 
2300 

Best Frequencies (MHz) 

5.975, 6.12, 6.175, 7.325, 11.750, 15.260 

5.975, 6.175, 9.510, 15.070 
6.175, 9.510, 15.070 
9.510, 15.070 
6.195, 9.510, 11.775, 15.070 
15.070, 15.260, 17.830, 21.710 
15.070, 21.71 
6.175, 15.070 
5.975, 6.175, 7.325, 15.070 

news machine by BBC cor-
respondents from all over 
the world and by the inter-
national news agencies. An-
other important source is 
the famous BBC Monitoring 
Service. This BBC Division, 
located at Caversham Park, 
some 50 miles from Lon-
don, provides round-the-

clock reports on the con-
tents of selected broad-
casts from foreign radio sta-
tions. This supplements the 
agencies' and foreign co-re-
spondents' reports. 
The BBC Monitoring Ser-

vice provides a Summary of 
World Broadcasts every day 
and, in addition to sending 

BBC AND THE FALKLAND ISLANDS CRISIS 

BBC is at its best reporting on significant news events, and 
the Falkland Islands crisis certainly was a good example. 
First of all, the regular news broadcasts generally were an 
hour or so ahead of the wire services or what your local radio 
or TV station reported. You heard it first on BBC if you tuned it 
in. Second, BBC has special programs to deal with current 
newsworthy events, and the Falkland situation was no excep-
tion. On May 2, right after the air attack on the Argentine-held 
airfields on the Islands, the BBC preempted one of its most 
popular programs, Letter From America, for an interview with 
several military experts. 
These special programs generally come right after major 

news programs such as their 1100, 2000, 0000, and 0200 GMT 
broadcasts, but they can come at any time, as the BBC thinks 
nothing of interrupting regular programs for something spe-

cial. 
Finally, the BBC has always had a special weekly broad-

cast to the Falklands on Sunday afternoon from 2209 to 2245 
GMT on 9.915 and 12.040 MHz. I heard the one right after the 
Argentine invasion on April 4, and it was excellent. It included 
a message from the British Foreign Secretary, a review of Brit-
ish press opinions, and even special messages to relatives. 
The program was very easy to receive in the Northeast, where 
I reside. Check it out at the above times and frequencies. 
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A view of the antenna farm for the BBC's broadcasts to 
North America. The signal is loud and strong to the US. 

it to the BBC News Staff, 
supplies it on a subscription 
basis to other governments, 
news agencies and news-
papers, universities, re-
search institutes, industrial 
and commercial organiza-
tions, and private individu-
als. 

World news can be heard 
in North America seventeen 
times a day (see box). In ad-
dition, back-up programs 
on the world events are of-
fered daily. Some of the 

most popular of these (as of 
last year) are: 

• Outlook—an up-to-the-
minute look at people, 
events, and opinions to-
gether with the latest UK 
news, sports, and weather. 
• Twenty-Four Hours — 
analysis of the main news 
of the day plus reviews of 
the British press. 
• The World Today—ex-
amines thoroughly one top-
ical aspect of the interna-
tional scene. 

SOME POPULAR BBC PROGRAMS 

(All Times GMT) 
Letter From America Sundays 0545, 1115, 1645, 2315 
(Alistair Cooke) 

Letterbox  Fridays 1415; Saturdays 2315; 
Sundays 0515, 2015 

Daily 0940; weekdays 1943 Look Ahead 
(Program Previews) 

In The Meantime  Thursdays 2120; Fridays 0150, 1115 

Outlook  Weekdays 1900, 1515, 0115 (Tuesday-
Saturday) 

Anything Goes  Saturdays 1215; Mondays 0330, 0830 

Concert Hall  Sundays 1515 

Top Twenty  Wednesdays 1830, 2330; Thursdays 
(Hit Records)  1215 

New Ideas  Saturdays 0530, 1015, 2230; 
Wednesdays 1725 

Good Books  Saturdays 2015; Sundays 0215 

Jazz For The Asking Wednesdays 2130 

• Commentary—back-
ground to the news from a 
wide range of specialists. 
• Radio Newsreel—news 
of events as they happen, 
and dispatches from BBC 
correspondents all over the 
world. 
• New About Britain. 
• British Press Review— 
Survey of editorial opinion 
in the press. 
• Financial News — includ-
ing news of commodity 
prices and significant 
moves in currency and 
stock markets. 
In addition to these daily 

reports, the BBC also offers 
a number of weekly review-
type programs on current 
events and special interest 
subjects. Among the most 
popular: 
• Financial Review—a 
look back at the financial 
week. 
• Business Matters —a 
weekly survey of commer-
cial and financial news. 
• From Our Own Corre-
spondent — BBC reporters 
comment on the back-
ground to the news. 
• From the Weeklies—a 
review of the British weekly 
press. 
• Listening Post—a week-
ly survey of comment from 
radio stations around the 
world. 

While the BBC has no ri-
val for its extensive cover-
age of news, it also leads 
the way in many other types 
of programs—sport, drama, 
light entertainment, and 
music. These can be divid-
ed into two categories— 
monthly features and regu-
lar programs. 

A typical month will 
have anywhere from 12 to 
16 feature programs. These 
range from general interest 
to special interest subjects. 
Some are only for the "in-
tellectuals," and others are 
for the "common man." In 
June, for example, the 
Queen's Birthday Parade 
(better known as "Trooping 
the Colours") is broadcast 
from London with all the 
music and pageantry you 

would expect. The BBC also 
has had weekly programs 
called " The Poetry of Eu-
rope," "The Movie Moguls," 
and "Medical Hypnosis." 

Music is an important 
part of BBC programming. 
In fact, no other interna-
tional broadcaster comes 
close to providing the num-
ber of musical programs— 
both classical and "Pops" 
—as does the BBC. Every 
month there are eight or 
nine special programs mak-
ing their bows. Regular mu-
sic programs include "Con-
cert Hall," "Talking about 
Music," and a long-time 
BBC favorite, "The Plea-
sure's Yours," where Gor-
don Clyde plays classical 
requests. Another, "Classi-
cal Record Review," reports 
on new releases. 

Classical music is not the 
only thing that the BBC pro-
vides listeners who dig in-
struments  and  vocal 
sounds. For the rock devo-
tee, there is the weekly 
"John Peel" show where the 
host selects tracks from a 
newly released album and 
singles from the progressive 
rock scene in London. "Jazz 
for the Asking" is a popular 
weekly request show, and 
"Top Twenty" lets you lis-
ten to all the big hits. "Terry 
Wogan's Album Time" is a 
weekly show for those peo-
ple who like the easy-listen-
ing kind of music, and there 
are many more of the same 
on the BBC every week. 

Another area where BBC 
programming leads the way 
is in drama. There are four 
regular weekly features 
plus specials for the partic-
ular month. Total air time 
per week for this type of 
show is about 16 hours. A 
regular drama program is 
"Thirty Minute Theater." 
This often shows plays by 
such famous writers as Dor-
othy L. Sayers, Terrence 
Rattigan, and Oscar Wilde. 

"Play of the Week," "Ra-
dio Theater," and "Short 
Story" are other regular dra-
ma programs. 
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Margaret Howard hosts the very popular "Letterbox" pro-
gram on the BBC. Hear it on Fridays at 1415, Saturdays at 
2315, or Sundays at 0515 and 2015 GMT. 

Book lovers hear the fol-
lowing programs every 
week: "Book Choice," 
"Good Books," and "Paper-
back Choice." For those in-
terested in science and hob-
bies, "Discovery" covers 
advanced developments in 
science, "New Ideas" gives 
you news of the latest Brit-
ish products and inventions 
of particular interest to the 
home owner and small busi-
nessman, "Science in Ac-
tion" lives up to its name, 
and "Time Off" is a pro-
gram devoted to hobbies, 
pastimes, and entertain-
ment. 
Religion is not over-

looked at the BBC, either. 
Services broadcast from fa-
mous English cathedrals 
and churches can be heard 
on Sundays and Mondays. 
Two other programs are 
"Report on Religion," a 
weekly magazine of reli-
gious news and views, and a 

daily program called "Re-
flections." 

Sports occupy a promi-
nent part of the BBC weekly 
schedule, but a good many 
of these broadcasts are 
"very British indeed" — rug-
by, cricket, British football 
—and do not have a great 
appeal to the average US 
audience. If you have any 
British expatriates in your 
area, you can get them real-
ly excited by inviting them 
over to hear something like 
England versus Scotland in 
football. 

BBC programs are very 
carefully researched by sur-
veys and opinion polls. A 
Listener Panel (of which I 
am a member) is made up 
of 88% foreign nationals 
and 12% British expatriates 
and is asked to vote on indi-
vidual programs and/or sub-
jects on a regular basis. 
Panel voting accounts for 

Alistair Cooke is heard every Sunday on the BBC with his 
popular "Letter From America" program. Listen to it at 0545, 
1115, 1645, or 2315 GMT. 

the unusual number of dra-
ma programs and for the 
addition of a new business 
news program ("Financial 
Review," mentioned above). 
Over 50% of the panel ap-
parently  wanted  more 
business news. 
Research indicates that 

one of the most popular 
BBC weekly programs is Al-
istair Cooke's "Letter from 
America." Back in 1946, the 
BBC commissioned Cooke 
to deliver a series of radio 
talks on the subject of the 
USA where he had been liv-
ing and working for more 
than a decade. The original 
plan called for thirteen 
weekly programs, but it has 
never stopped in all these 
years. It may well be the 
longest-running series in ra-
dio history. Listen to it on 
Sundays at 0545, 1115, 
1645, or 2315 GMT. 
One other BBC program 

that continues to score high 

marks is "Letterbox." This is 
a show where several peo-
ple simply read letters (of-
ten complaints or sugges-
tions for BBC programming) 
from listeners, and the BBC 
replies. On the surface, it 
doesn't sound very fantas-
tic. However, the people on 
the show are so funny— 
with British wit and satire 
—that it has become one of 
the big BBC hits. Hear it on 
Fridays at 1415, Saturdays 
at 2315, and Sundays at 
1515 and 2015 GMT. 
At this point you might 

well be thinking about why 
the British go to all the trou-
ble and expense of provid-
ing such a wealth of pro-
grams to the shortwave ra-
dio listeners of the world. 
To understand their mo-
tives we should examine 
the basics of the whole BBC 
foundation. 
The letters "BBC" were 

first used in 1922 when the 
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f 
Introducing The SRT-3000 
RTTY Communications 
Send-Receive Terminal 

SRT-3000 

List 
$995.00 

Introductory 
Price 

$795.00* 

• Built-in demodulator & AFSK modulator for 170,425,850 Hz shifts, 
high and low tone pairs • 60,66,75,100,132 WPM Baudot, 110,300 Baud 
ASCII, 5-99 WPM Morse • 1000 character text buffer with BREAK 
feature • Ten 80 character message memories with battery backup • 
Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines 
x 36 characters (4 pages), 16 lines x 36 characters (6 pages) • Split 
screen operation • On screen status line displays a tuning bar, mode, 
speed, shift, tone pair, normal/reverse, USOS, WRU, SELCAL, buffer 
mode and buffer count • Cassette interface for long "Brag Tapes" or 
unattended message storage • Baudot and ASCII printer outputs • 
Built-in audio monitor • Built-in 110 VAC power supply • Other 
features—PTT control, WRU, SELCAL, sync idle, CW ID, USOS, auto-
start, full or half duplex, scope outputs, weight control, intercharacter 
spacing, reverse video, RS-232, word wrap around • Compact size only 
13.3 x 10.3 x 4 inches • Made in USA. 

'Introductory prices good thru Feb. 28, 1983.  Send For 
Optional 9" video monitor shown $149.00.  Free Information 

ELECTRONICS,INC. 
787 Briar Lane, Beloit, Wis. 53511 

(608) 362-0410 

British Broadcasting Com-
pany was formed and when 
regular daily broadcasts be-
gan. In those days, the BBC 
was a commercial organiza-
tion, but one that operated 
under a license on condi-
tions which would have pre-
vented it—even if it wanted 
to—from turning broad-
casting into a moneymaker 
for the shareholders. From 
the start, it placed the inter-
ests of the public above all. 
The result was that the Brit-
ish developed a genuine 
public service broadcasting 
system, paid for by its audi-
ence through their receiv-
ing licenses. In 1927, the 
Company became the Brit-
ish Broadcasting Corpora-
tion. It is a public corpora-
tion constituted by Royal 
Charter and holding a li-
cense from the Minister re-
sponsible for broadcasting. 
Thus the BBC is neither a 
government department 
nor a commercial concern. 
The External Services, 
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which is what we hear on 
our shortwave receivers, 
are an integral part of the 
BBC, operating under the 
same charter as the domes-
tic service and sharing the 
same traditions. Unlike the 
domestic service (which is 
financed by annual "listen-
er licenses"), the External 
Service is paid for by Parlia-
mentary grants-in-aid. The 
government prescribes the 
languages which are broad-
cast and the length of time 
each is on the air, but edito-
rial control rests with the 
BBC. 
External broadcasting 

from Great Britain began in 
1932 with a service in En-
glish. A few years later, the 
BBC was asked by the gov-
ernment to broadcast in 
other languages, the first of 
which was Arabic. During 
the early days of World 
War II, the BBC was a con-
stant ray of hope for the 
people in France and other 
Nazi-occupied countries. I 

Time (GMT) 
0000-0230 
0230-0330 
0330-0630 
0630-0730 
0915-1100 
1100-1330 
1300-1500 
1500-1745 
1745-2000 
2000-2100 
2100-0000 
2200-0000  15.42, 11.75, 9.59, 9.51, 6.12, 15.07 
2300-0000  7.325, 5.975 
This chart effective summer, 1982. Some changes will take 

place in the fall. 

can well remember, as an 
airman shot down in France 
a few weeks before the in-
vasion and hiding in a 
French farmhouse, listening 
to the BBC on the family ra-
dio. The BBC used to send 
coded messages to the 
French underground during 
those days. 
Today, the External Ser-

vices broadcast to the 
world in English and 38 
other languages for over 
100 hours every day. These 
programs originate mainly 
from the 52 studios in Bush 
House in London. 
While the British Empire 

is no longer the world 
power that it once was and 
no longer has all those colo-
nies on which "the sun nev-
er sets," it still has thou-
sands of citizens and expa-
triates living abroad. The 
BBC brings information and 
entertainment from home 
and helps them keep their 
ties to the mother country. 
This, of course, is a prime 
objective of BBC broad-
casting overseas. 
Naturally, the BBC is in-

terested also in presenting 
its own point of view to citi-
zens of other countries 
around the world. The BBC 
estimates that about 75 mil-
lion adults listen regularly 
(once a week or more) to its 
External Services. The En-
glish broadcasts are heard 
by about 25 million. 
Like all international 

shortwave broadcasters, 
BBC programs and frequen-

cies change from month to 
month. How can you keep 
up-to-date with these con-
stant changes? Basically 
there are two ways to do it 
—by your radio receiver 
and by print. The BBC has 
three programs which will 
help you keep abreast of 
things. First is a show called 
"Look Ahead" which pre-
views programs for each 
day. "In the Meantime" is a 
program which tells you 
what is new in BBC pro-
grams. And third, there is a 
program called "Wave-
guide" which covers fre-
quency changes, propaga-
tion estimates, and other 
things which help you to 
keep tuned well to the BBC. 
Serious listeners to the 

BBC will be interested in re-
ceiving a monthly copy of 
"London Calling." This pub-
lication is sent airmail from 
London every month, pre-
viewing programs and giv-
ing frequency changes so 
that the listener is right on 
top of BBC broadcasts a 
month ahead of time. Un-
fortunately, this is not a 
free publication and the 
cost to subscribers in the 
US is $13.00 per year. You 
can get a free sample copy, 
however, by writing BBC 
World Service, PO Box 76, 
Bush House, London WC2B 
4PH. Or, to save yourself 
the cost of an overseas air-
mail stamp, direct your or-
der to: British Broadcasting 
Corporation, 630 Fifth Ave-- 
nue, New York NY 10019.M 

BEST BBC FREQUENCIES FOR NORTH AMERICA 
Frequencies (MHz) 

15.07, 15.26, 11.75, 7.325, 6.175, 6.12, 5.975 
11.75, 9.60, 9.51, 7.325, 6.175, 6.12, 5.975 
9.51, 6.175, 5.975, 15.07 
15.07, 9.51 
11.750, 9.740, 15.07 
21.55, 15.07, 11.75, 9.51, 6.195 
21.71, 15.07 
21.71, 17.83, 15.40, 15.26, 15.07 
15.07, 9.41, 12.095 
21.56, 15.26, 15.07, 6.175 
15.26, 15.07, 6.175 
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IT CARRIES A 0  YEAR LIMITED WARRANTY! 

• 8 MHZ COVERAGE, CAP/MARS BUILT IN: 142 000-149 995 
MHz in selectable steps of 5 or 10 kHz COMPARE! 
• TINY SIZE: Only 2" H x 5 5" W x 6 8" DI COMPARE! 
• MICROCOMPUTER CONTROL: At the forefront of technology! 
• UP TO 8 NON-STANDARD SPLITS: Ultimate versatility for 
CAP/MARS. COMPARE! 
• 16-CHANNEL MEMORY IN TWO 8-CHANNEL BANKS: Retains 
frequency and standard offset 
• DUAL MEMORY SCAN: Scan memory banks either separately 
or together COMPARE' 
• TWO RANGES OF PROGRAMMABLE BAND SCANNING: 
Limits are quickly reset Scan the two segments either separately 
or together COMPARE' 
• FREE AND VACANT SCAN MODES: Free scanning stops 5 
seconds on a busy channel Vacant scanning stops on unoccupied 
frequencies 
• DISCRIMINATOR SCAN CENTERING (AZDEN EXCLUSIVE 
PATENT): Always stops on frequency. 
• TWO PRIORITY MEMORIES: Either may be instantly recalled at 
any time COMPARE! 
• NICAD MEMORY BACKUP: Never lose the programmed channels! 
• FREQUENCY REVERSE: The touch of a single button inverts 
the transmit and receive frequencies. no matter what the offset 
• ILLUMINATED KEYBOARD WITH ACQUISITION TONE: 
Unparalleled ease of operation 
• BRIGHT GREEN LED FREQUENCY DISPLAY: Easily visible 

even in direct sunlight 
• DIGITAL S/RF METER: Shows ri mming signal strength and 
-elative output 
• BUSY-CHANNEL AND TRANSMIT INDICATORS: Bright LEDs 
;how when a channel is busy and wher you are transmitting 
• FULL 16-KEY TOUCHTONE  PAD: Keyboard functions as 
iutopatch when transmitting 
• PL TONE: Optional PL tone unit allow> access to PL repeaters 
Deviation and tone frequency are lily adjustable 
• TRUE FM: Not phase modulation Uns Jrpassed irtelligibility and 
'idelity 
• 25 WATTS OUTPUT: Also 5 watts loN power for short-range 
:ommunication and battery conse-vati)n. (Transmitter power 
s fully adjustable) 

• SUPERIOR RECEIVER: Sensitiv -y is 32 uV for 20-dB quieting 
Audio circuits are designed to ngc rous specifications for excep-
tional performance, second to none COMPARE! 
• REMOTE-CONTROL MICROPHONE: Memory A-1 call. up/ 
down manual scan, and memory aid -ess functions may be 
performed without touching the front panel! COMPARE! 
• OTHER FEATURES: Dynamic mcrophone. built-an speaker. 
mobile mounting bracket, remote speaker jack. and all cords. 
plugs, fuses and hardware are inctuded 
• ACCESSORIES: CS-6R 6-amp a:. paver supply, CS-AS remote 
speaker. and Communications Special sts SS-32 DI_ tone module 
• ONE-YEAR LIMITED WARRANTY 

EXCLUSIVE DISTRIBUTOR 

AMATEUR-WHOLESALE ELECTRONICS  TOLL FREE... 800-327-3102 
8817 S W. 129th Terrace. Miami. Florida 33176  Telephone (305) 233-3631  Telex' 80-3356 

MANUFACTURER 

VISA z 
rer•rfp  

A Z DE N 
JAPAN PIEZO CO., LTD. 
1-12-17 Kamirenjaku. Mitaka. Tokyo. 181 Japan Telex 781-2822452 



DUAL DRIVE TRIBANDER 
• 20, 15 and 10 meters  Wideband. Low SWR. No tuner needed 
• Exclusive phased dual drive gives higher gain • Exclusive coax-
ial capacitors have lower losses, higher Q  Transmitter power is 
radiated not lost in the traps • Full power low loss balun. Gives 
improved beam pattern 

TET Antenna Systems presents three full size trap multiband beams to meet every 
amateur need. 5 element, 4 element, and 3 element models all with the exclusive TET 
dual phased drive. This famous drive system originated with HB9CV and was perfected 
by JA3MP. When you buy TET dual drive you know you have the best. It has more gain 
- just like adding another parasitic element. And wide bandwidth so you can use your 
solid-state transceiver on both phone and CW without a tuner. 

Only the highest quality materials are used throughout. All aluminum tubing is 6061-T6 
alloy. Stainless steel fasteners are provided for all electrical connections. Tubing is cut 
and predrilled to precision tolerances for easy one afternoon assembly. Light weight 
and low wind area designs permit use of simpler support structures. 

All models feature full 3 Kw PEP power handling, VSWR typical 1.5 or less across a// of 
20, 15 and, on 10 meters, from 28.0 to 29.2 MHz. Drive impedance is 50 ohms and 
maximum element length 27'. They accomodate masts from 11/2 to 2" diameter, with-
stand winds to 100 mph and are furnished complete with a low loss balun that easily 
withstands full rated power. For gain and front-to-back ratio specifications write or call 
the factory. 

HB35T  HB43SP  HB33SP 
Boom Length:    24' 7"    19' 8"   13' 2" 
Turn Radius:  18' 10"   16' 9"   15' 

Wind Area Ft2:  7.9   6.6   4.7 
Wind load lbs. @ 80 mph:  160   132   102 

Boom Dia.:    2"   2"   1-5/8" 
Weight, lbs. :    50  38 .   27 

Price:   $.349.95   $239.95   $199.95 
+ shipping  + shipping  + shipping 

'TRY ANTENNA SYSTE MS 

HB35T 

HB33SP 

Send for free catalog describing these dual 
drive beams, our VHF Swiss quads, roof-
mount towers, elevation rotators and more. 

Don't wait any longer to start working rare 
DX. Order your dual-drive beam today! 

BY MAIL: 
TET Antenna Systems 
1924-E W. Mission Road 
Escondido, CA 92025 

OD 
115.4 

BY PHONE: 714-743-7025  170 

"BEEPER 
tror trig 

"THE PROFESSIONAL TOUCH 

COMES TO AMATEUR RADIO!" 

hp-3 automatically provides a gentle nigh ire, 
quency beep at the beginning of each transmis-
sion and a low beep at the end Virtually elimi-
nates "talk-over"! Operates for up to one year 
on a single 9-V battery (not supplied) Can be 
directly interfaced to any transceiver which is 
keyed by grounding the p7r line (the rrr line 
voltage must be positive, not greater than 24 
VDC. nor the current greater than 100 ma I 
Works with virtually all modern gear You've 
heard it. now you can have 

"ADD THE BEEP!" 
"BP-3A Complete with case. cable. 

Standard 4-pin oonnectors  39.06 pp 
BP-3B As above except without 

oonnectors. Add your own  36.96 pp 
BP.3C Circuit-board version for 

custom installanon  29.96 pp 
All units assembled/tested OH residents 
add 6% Sales Tax-

111.ffISCET\I INC. 
3i411 Dee DMID • Dayton Ova 454 18 

ANTECK, INC. 
STAINLESS STEEL WHIP—FIBERGLASS LOADING COIL 

— PATENT APPLIED. NO COILS TO CHANGE. 
— LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE) 

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION 
— FAST AND SLOW SCAN RATES 

Store Hours: Mon-Thurs 8-5 MST 

The Model MT-1RT mobile antenna tunes 3.2 to 30 MHz inclusive. 750 watts CW, 1500 watts PEP for hams, military 
MARS. CAP, and commercial service. Center loaded for high efficiency. Enables tuning to exact resonance to 
wanted frequency. Allows full output from solid state finals. No worry about reduced output from shut down Cir 
CullS. Output is unaffected by moisture and the elements. Tuned by a control box at the operator's position. Mast 
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 volt DC 
motors for positive control. No creeping during operation or mobile motion. Can be remoted up to 500 ft from 
antenna. 
MT-1RT amateur net $240.00 
MT-1 RIR (retro kit for all MT•l's) $118.00 
MT-1 amateur net 129.95 
MT•1A (marine) stainless steel S179 95 

356 
Route 1, Box 415 

ANTECK, INC. Hansen, Idaho 83334 

900 UPS Shipping in U S 
7 00 UPS mUS 
700 UPSinUS 
700 UPS,nUS  VISA — 

II/ e t 

208-423-4100 

ALL YOUR GEAR AT YOUR 
FINGERTIPS IN A CONVE-
NIENT CONSOLE DESK 

Requires only 60" corner space 
Formica desk top and shelves 
Shelf height adjustable 
Solid maple legs 
$49500 check or M.O. 
Shipped freight collect 
Allow 30-45 days delivery 

Send for detailed brochure 

152 

CQ PRODUCTS 
8280 lanes Ave. 
Suite 137-1700 

Woodridge, IL. 60517 (Chair and equipment not included) 

Weight of table is 250 lbs. 
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WHY 
COMPRO-
MISE 

Others claim more gain for 
their  antennas  than  the 
Iso PoleTM antennas, but none 
can beat the Is°Pole for 
HONEST  on-the-horizon 
omni-directional gain unless 
you are willing to spend at 
least  THREE  TIMES  AS 
MUCH!!! The Is°Pole is 
easiest of ALL competitive 
models to assemble, has a 
weather protected, factory-
tuned matching network, (no 
more aggravating SWR varia-
tions with weather changes), 
uses all stainless steel hard-
ware, and is designed to 
withstand severe icing and 
wind conditions. The Is°Pole 
antenna is UPS shippable 
without the standard 10 foot 
11/4 inch TV mast. You can 

buy the mast from your local 
ham dealer, hardware store, 
or Radio ShackTM  store for 
less than the shipping costs 
of a single mast. When good 
strong, low cost 10 foot sec-
tions of mast are so easily 
available, why compromise by 
using several shorter pieces 
that  have  to  be  joined 
together? 

For more details, please write 
for our latest catalog or visit 
your favorite dealer. 

Prices and Specifications subject to 
hange without notice or obligation. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. -2 
P.O. Box C-2160, 
Lynnwood, WA 98036 
(206) 775-7373 
Telex: 152571 AEA INTL 

ABrings you the 
Breakthrough! 

. .... 

,.. ." 

, 

.:. 

144-148-13LBA  ...,..a, 

/ 

,. 

WHY SETTLE FOR HALF THE BAND? 
Enjoy super-gain, low VSWR, and FULL COVERAGE, 144 
through 148 MHz, with less weight and windload. Dual-driven 
elements, balanced feed for a better match ana clean pattern. 

Bandwidth:  144-148 MHz  Balun:  2KW 4:1 
Gain:  15.5 dBd  Boom:  21' .5/1 1/2 " 
VSWR:  1.2:1 & less  Windload  1.6 so ft 
Beamwidth:  28°  Weight.  9 lbs 

CIRCULAR POLARIZED For 
the Phase IIIB satellite and 
terrestrial DX, ATV, and FM. 
Minimizes multipath and flut-
ter  fading.  Rugged  sym-
metrical construction. 

Bandwidth:  420-450 MHz 
Gain:  12 dBdc 
VSWR:  1.5:1 & less  420-450-18C 

20 dB 
Baluns:  2KW, 4:1 (2)  Windload  .5 sq ft 

Boom:  88"/1"  Weight:  3.6 lbs 

IDEAL for point-to-point and 
repeater  control.  Rear-
mounted, vertically polariz-
ed,  compact.  Continuous 
coverage,  420-470  MHz. 
Direct coax feed suitable for 
most installations. 

420-470-6  Bandwidth:  420-470 MHz 

Gain:  8dBd 
VSWR:  1.2:1 & less 

Boom:  2'/1" O.D.  Beamwidth:  60° 
We.ht  1.2 lbs  FIB:  20 dB min 

SEE YOUR KLM DEALER: 
KL M Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037 

(408) 779-7363 

See L,st oi Advertisers on page 114 
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Its Hard To Be Humble When You're 1-K1:11( 
Number One On 2 Meters! 

The best selling and per-
forming 2 meter FM rig 
in the USA, gives you more 
for your money. 
25 watts, Touchtoneg 
mike, 10 memories 
with built-in memory 
retention, scanning 
priority channel, sub-audible 
tone module built-in ... 
and much, much more! 
Call or write for brochure. 

ORDER NO W DIRECT 
CALL TOLL FREE 

C . N1 .111 

L̀.1 

800-251-4141 
This number for ORDERS ONLY! 
ORDER DIRECT or at your dealer! 
DISTRIBUTED BY: 

DM) K  

deb 

cy..; 

deb 

INCLUDES Tone Pad Microphone and all accessories. 
Shipping: $5.00 Eastern U.S.A. $7.50 Western U.S.A. 

Central & South A merican orders: 
PHONE: (305) 592-7016 

FM2030 

309 
Mail Order — COD — Bank Cards  wu 

K DK DISTRIBUTING CO., INC.  Company reserves the right to change speci “ ,ins 
and prices without notice. 

762 S. GALLATIN RD. (MADISON SQUARE SHOPPING CR.) — MADISON, TN 37115 — PHONE (615) 865-7949 —TLX56-8652 

15 Meter Mobile CW & USB 
START YOUR DAY ON A GOOD KEY!!! 
WORK OTHER HAMS LIKE: XE2BGM, ZL1PQ, 

KL7JFV,  EA7EU,  NN3SI,  DJ8RR,  DLOBBC, 
US6AK, JA3JMP, PY2-CPQ, FO8GW, KM6FF, 
VK2BD  0E8MOK 
0A4ARB  G3BRW 

VE7DYX  CE1BLL 
W1AW 

High 100/ (PEP) low 2W (PEP): VFO tuning: noise blanker: 

fine-tuned SB, KHz ± CW off-set; digital frequency 
counter; 13.8V dc @ 3A, negative ground; L 9.5" x W 9" 
x H 2.5"; weight (2.3 kg) 5.7 lbs.; mobile mounting bracket. 

SOON — NEW 
JUST SLIGHTLY AHEAD  10-160 METERS 

DLR. INFO & ORDER. CALL 
1275 N. GROVE ST. 
ANAHEIM, CALIF, 92806 (714) 630-4541 

NOTE: Price, specifications subject to change without 
notice and obligation 

ANTENNAS (incl. 50 ohm balun)  

2 Meter J-Beams:  12.3 dl3d gain 
8 over 8 Horizon'l pol D8-2M  $63.40 
8 by 8 Vertical pol  D8-2M-vert  76.95 
1250-1300 MHz Loop-Yagi 1296-LY  $49.75 
Send 36c stamps for full details of all our VHF/UHF items. 
Pre-selector filters 
Low-pass filters 
Varactor triplers 
Pre-amplifiers • 

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

TRANSVERTERS MMT 50-144 $209.95 
MMT 144-28 $199.95 
MMT 432-28 (S) $299.95 
MMT 439-ATV $349.95 
MMT 1296-144 $374.95 
OTHER MODELS AVAILABLE 
write for details 

PO WER AMPLIFIERS 
all models include RF VOX & Low Noise FIX Pre-Ampl. 
(no pre-amp in MML432-100) 

2 Meters: 100W output 
100W output 
50W output 
30W output 
2SW output 

MML144-100-LS 
M\II.144-100-S 
‘1511 144-50-S 
M‘IL144-30-LS 
MML144-25 

1W or 3W in 
IOW input 
10W input 
1W or 3W in 
3W input 

$284.95 
$264.95 
$239.95 
$124.95 
$114.95 

432 MHz:  100W output  MML432-100  10W input  $444.95 
50W output  NIMI.432-50  lOW input  $239.95 
30W output  MML432-30-L  IW or 3W in $ ask 

1268-1296 MHz:  Coming soon. Watch for details.  ----...... 

D8/2M 

Transverters 
Converters  
Antennas 
Crystal Filters "CZ 

Spectrum International, Inc. 
Post Office Box 10848 
Concord, Mass. 01742 USA 
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WORKS ON ANY RADIO—MOBIL OR 

EMOTE -0- MIKE 
FM Wireless Mike 

95 

BASE 

• Range—up to 300 ft. 
• FM Audio 
• XTAL Controlled 
• Si mple Hook-up 
• Reliable years of service 

Stop: The steering wheel mike cord 
tangle. Stop: Running back and forth to 
answer a call on your radio. Stop: The 
inconvenience of being tied to your 
radio during long OSO's. The Remote-0-
Mike may be connected to any HF, VHF 
or UHF ham transceiver. Just connect 
the Remote-0-Mike receiver to the mike 
input jack and each time you press the 
PTT button on your cordless mike your 
ham rig will function as your normal 
mike. The Remote-0-Mike receiver will 
provide both the PTT and audio to your 
ham rig. 
Use in and around the house, auto. 

boat. etcetera. Just like a repeater with 
a range of up to 300 ft. Each Remote-
0-Mike includes a XTAL controlled wire-
less FM mike and FM receiver. How do 
you spell mike cord tangle relief (Remote-
0-Mike) Order today for your mike cord 
relief. 

To Order Call (714) 268-8131 

Discount Ham Radio 

GOTHAM 
ANTENNAS 
(305)294-2033 
SMALL LOT TRAP DIPOLES 

MODEL 

TSL 8040 

TSL 4020 

BANDS 

80 40 

40 20 15 

LGTH 

78 

40' 

Mastei charge 

• 

VISA 

PRICE 

$4995 

$47 95 

SMALL LOT SHORTENED DIPOLES 

SL 8010  80 40 20  75  059 95 

15 10 

SI 160  160  130'  $38 95 

SLA30  80  63'  $37 95 

SL.40  40 15  33'  $3695 

FULL SIZE PARALLEL DIPOLES 

FPD.8010  8040 20  130  049 95 

15 10 

FPD 4010  40 20 15 10  63'  044 95 

NEW. PORTABLE VERTICAL , IDEAL FOR 

APARTMENTS. CAMPING, TRAILERS, 

Folds to 5 Package No Radials Required 

Fully Assembled Full Legal Limit 1 1 VSWR 

MODEL  BANDS  MGM T  PRICE 

PV 8010  80 10  13'  $59 95 

PROVEN DESIGN GOTHAM ALL BAND 

. FRTICALS 

, 60  160804020  23'  $4495 

15 10 6 

V 80  80 40 20  23  $42 95 

15 10 6 

V 40  40 20 15 10 6  23'  $40 95 

FAMOUS GOTHAM QUADS 

2 Elements —3 Bands Complete $149 95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete from $9995 

DEALER INQUIRIES INVITED 

CALL OR SEND LARGE SASE FOR CATA. 

LOG Shipping Dipoles & Verticals 

$2 50 USA $7 CO Canada $5 00 FPO. APO 
Beams & Goads Shipped UPS or Freight 

t Ft.1 4,111 , Sales T.,. 

VISA' 
.•>:41fir),•• 

,57 

Free Shipping 

9520 Chesapeake Dr, #606 A, San Diego, CA 92123 mm. •=110 

The Complete 
RTTY Communications 
Program for the 80's 

ONLY S5995 
POSTPAID 

• For your 48K Apple II with one disc drive 

• Works with all tuning units. 

• Verified File Transfer" assures error-free communication 

• Full Radio Bulletin Board System" 

• "Open" Program—easy for you to mocify 

lig UNIVERSAL SOFTWARE SYSTEMS, INC. 
9 SHIELDS LANE • RIDGEFIELD, CT 06877 

(203) 438-3117  VISA/M.C. OK 

1415 First St. • Key West, FL 33040 
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Active-Filter Design Made Easy 
Using this BASIC program, if you don't like the design, 

then scrap it. All you lose is a few seconds. 

B. E. Taylor WD4HPC 
922 Reaves Street 
Jackson MS 39204 

There have been many 
articles on active band-

pass filters in the electron-
ics/amateur publications. 
Most of the articles are 

recipes, i.e., if you want my 
performance, duplicate my 
circuit. The rest have been 
tutorial articles which are 
mathematical in nature.1.2 
There is a section on mul-
tiple-feedback bandpass 
(MFB) filter design in the 
1979 ARRL Handbook,3 and 
there are at least two books 

Program listing. 

10 REM BANDPASS BASIC 
20 REM BY P. E. TAYLOR WD4HPC 
30 REM FOR SECOND ORDER MULTIPLE FEEDBACK BANDPASS FILTERS 
100 R1=0 
199 REM INPUT SECTION - OPTIONS FOLLOW 
200 PRINT'YOUR CHOICES ARE AS FOLLOWS' 
210 PRINT '1 - CHOOSE RI, R3r R5 AND C' 
220 PRINT '2 - CHOOSE GT 0, F AND C' 
730 PRINT '3 - CHOOSE Rh Fr 0 AND C" 
240 PRINT '4 • SCALE FREQUENCY BY CHANGING CAPACITORS' 
250 PRINT '5 - SCALE FREQUENCY BY CHANGING RESISTORS' 
260 PRINT '6 - SCAIE IMPEDANCE OF COMPONENTS' 
270 PRINT '7  DO CALCULATIONS FOR CASCADED SECTIONS' 
280 INPUT 'ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE'OM 
300 IF MA THEN 1000 
310 IF M=2 THEN 2000 
320 IF M=3 THEN 3000 
330 IF M=4 THEN 5000 
340 IF M=5 THEN 5300 
350 IF M=6 THEN 5600 
360 IF M=7 THEN 6000 
370 GOTO 280 
999 REM DESIGN A FILTER BY SPECIFYING ALL COMPONENTS 
1000 INPUT 'Rl'IR1r*R3'IR3r'R5'IR5,'C'TC 
1010 C=C*1E-6 
1020 G=.5*R5/R1 
1030 Q=SCIRI(R1*R5ER3*R5)/(4*R1*R3)) 
1040 F=0/(6.2832*R1*C*G) 
1050 GOTO 4000 
1999 REM DESIGN A FILTER BY SPECIFYING ALL PARAMETERS AND C 
2000 INPUT 'G'IGT'F'TEr'Q'TQP'C'OC 
2010 W=6.2832*E 
2020 C=C*1E-6 
2030 R1=1)/(W*G* 0 
2040 R5=2*G*R1 
2050 R3=R1*R5/(4*Q*Q*R1-R5) 
2060 IF 0>R3  THEN PRINT 'NOTE - NEGATIVE VALUE OF R3' 
2070 GOTO 4000 
2999 REM DESIGN BY SPECIFYING INPUT IMPEDANCE, Q,F AND C 
3000 INPUT 'Rl'IR1,'O'ICI,"F'OFr'C'IC 
3010 W=6.2832*F 
3020 C=C*1E-6 
3030 G=0/(W*R1*C) 
3040 R5=2*G*R1 
3050 R3=R1*R5/(4*Q*C4R1-R5) 
3060 IF 0>R3 THEN PRINT 'NOTE - NEGATIVE VALUE OF R3' 
3070 GOTO 4000 
3999 REM OUTPUT SECTION FOR ABOVE SEGMENTS 
4000 PRINT 
4010 PRINT 
4020 PRINT 'FOR THIS DESIGN' 
1030 PRINT "R1 -*:R WOHMS' 

devoted to active filter 
design.4.5 
The equations used in de-

signing the most common 
type of active bandpass fil-
ter—the second-order, MFB 
filter—can be solved nearly 
as easily as the name of the 
filter can be pronounced. 
The problem is that all of 

the design parameters and 
the component values are 
interdependent. Changing 
any one can lead to changes 
in others, which leads to 
more calculations. 
This is just the sort of cal-

culation that is ideally suit-
ed for computer evaluation. 
The program described in 

4040 PRINT 'R3="IR3I'OHMS' 
4050 PRINT 'R5='IR5I'OHMS' 
4060 C1=C*1E6 
4070 PRINT *C=';Cli'MICROFARADS' 
4080 PRINT 'F=';Fi'HERTZ' 
4090 PRINT '0=';(1 
4100 PRINT '8='IG 
4110 PRINT 
4120 PRINT 
4130 INPUT 'DO YOU WISH TO CONTINUE - Y OR N'IX$ 
4140 Ylf="N' 
1150 Y2f="Y" 
4160 IF X3=Y1$ 
4170 IF X3=Y2$ 
4180 GOTO 4130 
4999 REM SCALE FREQUENCY BY CHANGING CAPACITORS 
5000 IF Rl>0 THEN 5030 
5010 PRINT 'CANNOT SCALE UNTIL VALUES ARE DETERMINED' 
5020 GOTO 200 
5030 INPUT 'NEW FREQUENCY'IFO 
5040 C=C*F/F0 
5050 F=F0 
5060 GOTO 4000 
5299 REM SCALE FREQUENCY BY CHANGING RESISTORS 
5300 IF R1=0 THEN 5010 
5310 INPUT 'NEW FREQUENCY'IFO 
5320 D=F/F0 
5330 RI=R1*D 

RI=R3*D 
5350 R5 ,R5AW 
5360 F.F0 
/O OMIT/ 4000 

Y-I9r.' PEN SCALE IMPEDANCE OF ALL COMPONENTS 
ro600 IF R1=0 THEN 5010 
5610  INPUT 'NEW VALUE OF CAPACITOR'ICO 
5720 D=CO*1F-6/C 
5/30 C=CO*1E-6 
5740 RI=P1/D 
5750 R3=R3/D 
5760 R5=R5/D 
5770 GOTO 4000 
"r999 REM CASCADE IDENTICAL SECTIONS 
6000 INPUT 'HOW MANY SECOND ORDER SECTIONS'IN 
6010 INPUT '0 PER SECTION'I01,'GAIN PER SECTION'IG1 
'.070 B=2I-IFYP(LOG(2)/N ,-1/ 001*(11) 
6030 W1 ,.5*B4.5*SOR(B*34-4) 
6040 W2, .5*P-.bt5OReFt*R-4 1 
6050 0-SOR(W1  •801P((.1?) 
6060 0, I/0 
60/0 PRIME 'FOR'iNz"SECTIONS FACH OF 0=';01 
6090 PRINI  "THE IOTA!  0 15* ;0 
60Y0 6,Lxp(N*InG(01) 
6160 PIONT '114  6610 IN  UHF  W(81FM IS";Ci 
.A10 PRINT 
.A26 6010 41/0 
9999 ;TAP 

THEN 9999 
THEN 200 
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this article was written to 
allow one to perform com-
puter-aided design of sec-
ond-order MFB filters. 
The circuit diagram of an 

MFB filter is shown in Fig. 1. 
The labeling of the compo-
nents is the same as that 
used in the program. The 
equations for performing 
the design are listed in 
Table 1. Most general-pur-

pose op amps can be used 
in the filter. 
This program has been 

written in such a manner as 
to be as versatile as possi-
ble. It should be helpful to 
the person wishing to de-
sign a filter of specified pa-
rameters and equally use-
ful to the person who 
wishes to alter some param-
eter or component value in 

Sample printout. 

YOUR CHOICES ARE AS FOLLOWS 
1 - CHOOSE. Far R3r 85 AND C 
2 - CHOOSE G. Or F AND C 
3 - CHOOSE 81. Fr 0 AND C 
4 - SCALE FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE FREQUENCY BY CHANGING RESISTORS 
6 - SCALE IMPEDANCE OF COMPONENTS 
7 - DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE? 
RI? 68E3 
R3? 4.3E3 
R5? 180E3 
C? .015 

FOR THIS DESIGN 
RI= 68000 OHMS 
R3= 4300 OHMS 
R5.  180000 OHMS 
C= .015 MICROFARADS 
F= 393.253 HERTZ 
Q= 3.3357 
G= 1.32353 

1 

DO YOU WISH TO CONTINUE - Y OR N? Y 
YOUR CHOICES ARE AS FOLLOWS 
1 - CHOOSE Rly R3r 85 AND C 
2 - CHOOSE Gr Qs F AND C 
3 - CHOOSE Rlr Fr Q AND C 
4 - SCALE FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE FREQUENCY BY CHANGING RESISTORS 
6 - SCALE IMPEDANCE OF COMPONENTS 
7 - DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE? 2 
G? 1.33 
F? 400 
0? 3.0 
C? .015 

FOR THIS DESIGN 
81= 59832.5 OHMS 
R3. 4773.68 OHMS 
R5= 159155 OHMS 
C= .015 MICROFARADS 
F= 400 HERTZ 
Q= 3 
G= 1.33 

DO YOU WISH TO CONTINUE - Y OR N? Y 
YOUR CHOICES ARE AS FOLLOWS 
1 - CHOOSE RI. R3r 85 AND C 
2 - CHOOSE Gr Or F AND C 
3 - CHOOSE Far Fr Q AND C 
4 - SCALE FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE FREQUENCY BY CHANGING RESISTORS 
6 - SCALE IMPEDANCE OF COMPONENTS 
7 - DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE? 3 
81? 50E3 
0? 3 
F? 400 
CT .015 

FOR THIS DESIGN 
R17  50000 OHMS 
R3= 4849./7 OHMS 
R5= 159155 OHMS 
C= .015 MICROFARADS 
F= 400 HERTZ 
n= 3 
G= 1.59155 

DO YOU WISH TO CONTINUE - Y OR N? Y 
YOUR CHOICES ARF AS FOLLOWS 
I - CHOOSE RI. R3r 85 AND C 

an existing MFB filter de-
sign. Take note: There are 
intrinsic limitations on the 
Q, gain, and center frequen-
cy of MFB filters which are 
not discussed in this article. 
The reader who is unfamil-
iar with these limitations 
should consult one of the 
references at the end of this 
article. 
The program has seven 

possibilities for design, as 
follows: 
1) Specify the values for 

R1, R3, and R5 in Ohms and 
C in uF. The program will 
calculate Q, G (the pass-
band gain), and F (the cen-
ter frequency, in Hz). This 
segment is useful in check-
ing the parameters of a fil-
ter using the values of the 
available components. 

2 - CHOOSE Gr Or F AND C 
3 - CHOOSE 81, Fr 0 AND C 
4 - SCALE FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE FREQUENCY BY CHANGING RESISTORS 
6 - SCALE IMPEDANCE OF COMPONENTS 
7 - DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE? 4 

NEW FREQUENCY? 600 

FOR THIS DESIGN 
81= 50000 OHMS 
R3= 4849.77 OHMS 
R5= 159155 OHMS 
C= .01 MICROFARADS 
F= 600 HERTZ 
Q= 3 
G= 1.59155 

PO YOU WISH 10 CONTINHE - Y OR 
YOUR CHOICES ARE AS FOLLOWS 
1 - CHOOSE El, R. R.5 AND C 
2 - CHOOSE G. Q. E AND C 
3 - CHOOSE RI. F. 0 AND C 
4 - SCALE- FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE FREQUENCY BY CHANGING RESISTORS 
6 - SCALE IMPEDANCE OF COMPONENTS 
7 - DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YO M CHOICE? 5 
NEW FREQUENCY? 800 

FOR THIS DESIGN 
RI= 37500 OHMS 
R3  3637.33 OHMS 
85= 119366 OHMS 
C= .01 MICROFARADS 
F= 800 HERTZ 
0= 3 
G= 1.59155 

N? Y 

DO YOU WISH TO CONTINUE - Y OR N? Y 
YOUR CHOICES APE AS FOLLOWS 
1 - CHOOSE Rlr 83. R5 AND C 
2 - CHOOSE Gr Or F AND C 
3 - CHOOSE Rlr Fr Q AND C 
4 - SCALE FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE 1-meuuhNur BY CHANU1NG RESISTORS 
6 - SCALE IMPEDANCE OF COMPONENTS 
7 - DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE? 6 
NEW VALUE OF CAPACITOR? .02 

FOR THIS DESIGN 
81= 18750 OHMS 
R3=. 1818.67 OHMS 
85= 59683 OHMS 
C= .02 MICROFARADS 
V= 800 HERTZ 
0-  7 
U  1.59155 

DO YOU WISH TO CONTINUE - Y OR N? Y 
YOUR CHOICES ARE AS FOLLOWS 
1 - CHOOSE Rlr R3r R5 AND C 
2 - CHOOSE Gr Q. F AND C 
3 - CHOOSE Rlr Fr Q AND C 
4 - SCALE FREQUENCY BY CHANGING CAPACITORS 
5 - SCALE FREQUENCY BY CHANGING RESISTORS 
6  SCALE IMPEDANCE OF COMPONENTS 
7  -  DO CALCULATIONS FOR CASCADED SECTIONS 
ENTER THE NUMBER CORRESPONDING TO YOUR CHOICE? 7 
HOW MANY SECOND ORDER SECTIONS? 4 
O PER SECTION? 3 
GAIN PER SECTION? 1.59 
FOR 4 SECTIONS EACH OF Q= 3 
THE 'TOTAL 0 IS 6.89688 
1HE GAIN OF THE SYSTEM IS 6.39179 
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Fig. 1. Schematic of a second-order, multiple-feedback band-

pass filter. The notation is the same as that of the program. 

R1 =  Q 
2nFGC 

R3=   
2nFC(2Q2 - G) 

R5 = 
TTCF 

Table 1. 

2) Specify the values of 
G, F, Q, and C. The program 
will calculate the values of 
R1, R3, and R5. Since resis-
tors are usually more read-
ily available than capac-
itors, this portion should be 
useful when the gain, Q, 
and center frequency are 
critical to the proper opera-
tion of the device. 
3) Specify the values of 

R1, Q, F, and C. This seg-

ment is useful if one is try-
ing to achieve a certain in-
put impedance and the gain 
is not too critical. 
4) This section allows one 

to change the center fre-
quency of a previously de-
signed filter by changing the 
value of the capacitors. 
5) In this segment, one 

can change the center fre-
quency by changing the 
value of the resistors. 
6) This segment scales 

the impedance of the com-
ponents in an MFB filter 
while retaining the sa me F, 
Q, and G. One chooses the 
new value for the capaci-
tors and the program cal-
culates the values of the 
resistors to maintain the 
same Q, F, and G. This is a 

FILTER CASCADING 

The most cost-effective way to improve the selectivity 
of any receiver - old or new - is to improve its IF filtering. 
A Fox-Tango Cascading Kit puts a high-quality steep-
sided 8-pole filter in series with your present filter(s), 
both SSB and CW. The result is narrower Bandwidth 
and better Shape Factor, both of which dramatically 
reduce adjacent channel QRM - a necessity in today's 
crowded bands. 

CONSIDER THESE KIT FEATURES 
• Easy installation - 30 minute average. 
• No drilling, switching, alignment. 
• 16 poles of filtering yield: 

Filter Shape Factor as high as 1.19. 
Ultimate Rejection better than 100dB. 
Works wonders on SSB; improves CW. 

• Compensates for Filter insertion loss. 
• Complete instructions, clear diagrams. 
• No RX audio impairment, TX unaffected. 
• Includes Filter and all needed parts. 
• Fits all models of Series - any letter. 
• All Filters 8-pole - Guaranteed One Year 

SPECIFY KIT WANTED WHEN ORDERING 

YAESU FT101 $75:  FT101ZD $70;  FT107 $75: 
FT901/2 $65;  FR101 $55 (filter only). KENWOOD 
TS520/R599 $70:  TS820 $70: TS830/RB20 $150 
(Two Filters). HEATH SB104A $60. 

Shipping $3 (Air $5). FL Sales Tax 5% 

In addition to the above, FOX-TANGO stocks a wide 
line of $55 SSB, CW, and AM 8-pole filters for Yaesu. 
Kenwood, Drake R4C and 7-line, and Heathkit. Also. 
special filters made to order Send specs for quote 

GO FOX-TANGO-TO BE SURE! 
Order by Mail or Telephone. 

'V  AUTHORIZED EUROPEAN AGENTS 
Scandinavia. MICROTEC (Norway) 
Other INGOIMPEX (West Germanyi 

FOX TANGO CORPORATION 
Box 15944S. W Palm Beach FL 33406 

Phone (305) 683-9587  v. 323 

C W I Der 

• VOX or COR 

operation 

• 250 volt 

switching 

capability 

• An Instant 

useful feature if the desired 
values of C are not avail-
able and substitutes must 
be used. 
7) This section allows one 

to predict the net Q and G 
of cascaded identical MFB 
sections. For example, three 
sections each of gain 2.0 
and Q=1.0 yield a net gain 
of 8.0 and a net Q of 1.96. 
Thus, there is a law of di-
minishing returns for the Q 
of cascaded sections. An 
unrealistic calculation 
shows that 120 cascaded 
sections each of Q=2.0 
would yield a net Q of 26.3! 
The program has been 

written so that only the de-
sired sections need be en-
tered into the computer, in 
case a mass-storage device 
is not available. The pro-
gram should run with no dif-
ficulty on any computer in 
which the BASIC has both 
floating-point arithmetic 
and string variables. Only 
minor modification would 
be needed to run the pro-
gram on a machine that 

does not have string vari-
ables. This program has 
been run successfully on an 
8K Pet. 
To illustrate the use of 

the program, a sample print-
out has been included. It 
should be mentioned that 
several of the computer-
generated designs were 
built on a breadboard and 
that the measured perfor-
mance agreed very well with 
the theoretically predicted 
performance.• 
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ALL BAND TRAP ANTENNAS! 
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PRETUNED - COMPLETELY ASSEMBLED -  FOR ALL MAKES & MOOLLS OF AMATEUR 
ONLY  ONE  NEAT SMALL ANTENNA FOR TRANSCEIVERS - TRANSMITTERS - GUAR-
UP TO 7 BANDS!  EXCELLENT FOR CON- •  ANTEED FOR 2000  WATTS  SSB  1000 
GESTED HOUSING AREAS - APARTMENTS  -  WATTS CW. INPUT FOR NOVICE AND  ALL 
LIGHT - STRONG - AL MOST  INVISIBLE!  CLASS AMATEURS! IMPROVED DESIGN! 

CO MPLETE AS SHO WN with 90 ft. RG58U-52 ohm feedline, and PL259 connector, insulators, 30 ft 
300 lb. test dacron end supports,  center connector with built in lightning arrester and static discharge - 
molded, sealed, weatherproof, resonant traps 1"X6"- you just switch to band desired for excellent worldwide 
operation - transmitting and reclevingl Low SWR over all bands -Tuners usually NOT NEEDED! Can be used as 
inverted V's  slopers - 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. RG 58U - connector -Model 998BUC  $89.95 
40-20-15-10 meter --- 2 trap --- 54 ft. with 90 ft. RG58U - connector - Model 1001BUC .... $88.95 
20-15-10 meter --- 2 trap --- 26ft. with 90 ft. RG58U - connector - Model 1007BUC. ..... $87.95 
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Made in USA. FREE INFO AVAILABLE ONLY FROM 

WESTERN ELECTRONICS  Dept. A7-1  Kearney, Nebraska, 68847  "...HO 

 PORTAPEATER  
S179.00 assembled  M100 A 
unit 

$99.00 assembled 

INSTANT REPEATER board 
• 4Channel PROM  • Works with any 

ANY BAND ANY MODE  type radios 

PORTA PEATER 

•Co mplete Ti mer 

Functions 

• Built In Test 

Functions 

• 20 Page 

Technical Manual 

Repeater  (Fully tested, progra m med, assembled)  302 

W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021 
  (201-852-0269)   
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Stuck with a problem? TE-12PA 

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

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

67.0 XZ  85.4 YA  103.5 lA  127.3 3A  156.7 5A  192.8 7A 
71.9 XA  88.5 YB  107.2 113  131.8 3B  162.2 5B  203.5 M1 
74.4 WA  91.5 ZZ  110.9 2Z  136.5 4Z  167.9 6Z 
77.0 X B  94.8 ZA  114.8 2A  141.3 4A  173.8 6A 
79.7 SP  97.4 ZB  118.8 2B  146.2 4B  179.966 
82.5 YZ  100.0 1Z  123.0 3Z  151.4 5Z  186.2 7Z 

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

TE-12PB 

+85°C 

TEST-TONES: 
600 
1000 
1500 
2175 
2805 

TO  
697  1209 
770  1336 
852  1477 
941  1633 

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

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

$89.95 
, 

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



NEW SCR7? 

SC R100014000 & XCVF S. F. 7,.C. 
TYPE ACCEPTED FOR COMIVER. 
COL SEF VICES. 

Shler in 

Optional Cabinet 

rum now makes 2' lines at 

eiaters —the wo-lc famous 

er Delure  SCR  001400L 

and our nevi. Low Cast line al 

SCR77 Repeaters/Link Trans-

cei ders. 

The New SCR77 10-30 Wt. Re-

peaters maintain the quality o' 

design, comaonents and con-
stru:lion which have made 

Spectrum gear famous through 
out toe world for yea -s. How-

eve-, all of the "bells & 

wh :,•t% you may not need or want 

hare been 31iminate:1 —at 
/ar e cost savings to you! The 

S21R77 is a real "work ha-se" ba-
sic machine designed kir those 

who want excellent, super-

reliable perfo-mance year after 

year—but no !rills! CPL. 12 Pole 
IF Filter, Front End P-eselector, 

and a 30 Wt. Transmitte. are the 
only built-in' optlefts.ailailable; 

but At.topatcr, Remo-e Control. 
ard other ecuipmert can be 
ccnneoted via the rear panel 

jack ) 

Of caLrse, if you do wait a full 

featured/Supe- Deluxe Repeat-

er, rvi-h higher power (30-75 

W's 1, 3nd a full list of 'built-in' 

options, ther you want our 

SCR1300 or 4000— • T̀e Ulti-
mate .n Repeaters'. Available 

wi th Full Autopatch/le.verse 
Patcl'Land-Lire Control Touch 

Tole Control of various rveater 

functions: 'P_': "Emergency 
Pwr. IC"; various Tone 5 Timer 

Un ts. etc. Rack mou - I Link 
Rcvr3 & Xmtrs also avai able. 

Call or write foday tar data sheets & wices! Sad Factory Direct or through Export Sales 
Reps only. Get you: or:ter in A.S.A.P.! 

NOW LOCATED IN OUR NEW LARGER PLANT! 

1055 W. GERMANTOWN PK., DEP- Si 
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Sfac & mot Riiizaer4 goa/rets, sed-a44.60teitz4. 
This* are Professional "Commercial Grade - Units —Designed for E xtreme Environments?  30 to • 60° Cl 

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

SCR200 & 
SCR 450 
BOARD 10114 ALSO 

AVAILABLE 

SCR200 VHF Receiver Board 
• Totally New Advanced Design! 

•B Pole Front End Fitr  + wide dynamic 

range —reduces overload. Spurious Reap  & 

IMs' 

• Sens 03 uV/12dB SINAD typ 

• Sol -6dB  ± 6 5 KHz -130c1B a  vicHz ia 
Pole Crystal + 4 Pole Ceramic Fltrs 

• S Meter: Discriminator & Deviation Mtr Out-

buts! 
• Exc. audio Quality' Fast squelch! w 0.0005 % 

Crystal ("Super Sharp" IF Fltr also arail 

SCR200 Receiver Assembly 
• SCR200 mounted in shielded housing 

•Compietely asmbld & tested. w/F T caps 

S0239 conn 

• As used .6 the SCR1000 Ready to drol- ,ntu 
system. High Recommended' 

•Also available In 19" Rack Mount 
SCR450 UHF Receiver Bd. or A isy. 

•Similar to SCR200 except 420 470MI-z 

SCAP Autopatch Board 

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

Audio AGC. Built-in timers. etc Beautiful Audio' 

• Oil inhibit bd also available 

• WritiNcall 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 

ID250 CW ID & Audio Mixer Board 
• Adjustable ID tone speed level timing cycle 
• 4 Input AF Mixer & Local Mic amp 

• COP ,flput & limn hold circuits 

• CMOS logic. PROM memory -250 bosichannei 

• up to 4 different ID channels' 

• Many other features Factory Programmi-d 

FL-6 

FL-6 Rcvr Front-End Preselector 

• 6 Hi 0 Resonators with Lo-Noise Transistor Amp t2M or 
210 MHz, 

• Prom des tremendous !election of "out-of-bind" signals 

wiout the usual loss' Can often be used ,nstead ot large 

expensive cavity tote's 

• Extremely helpful at sites with many nearby VHF transmit 

ers to fitter-out these out of band signals 

CTC100 Rptr. COR Timer/Control Bd. 

• Complete solid state control for rptr  COP, "Hang" 
Timer. "Time-Out" Timer, TX Shutdown/Reset, etc 

• Includes Inputs & Outputs for panel controls & lamps 

TMR-1 "Kerchunkier Killer" or "Time Out Warning 

Tone" ad. 

1 

• Resets T 0 Timer alter "beep 

/ Repeater Tone& Control Bda —For SCR 100014000  
& CTC100110250 only 

TRA-1 "Courtesy Tone Beeper" Board 
• Puts Out a tone beep apx 1 sec alter RX s,g 
drops —thus allowing time for breakers 

• For One of above 2 functions 
• Kerchunker Killer - provides ad! delay (0-10 

sec ) for initial rptr access Auto-Reset at end of 

OSO 
• TO Warning Tone provides alerting  'warble 

tone" apx 10 sec before "time out 

PSM-1 Repeater Power Supply Mod Kit 

• For SCR1000 or SCR-4000 

• Replaces Darlington Pass Tr. —tor ,mp,owsd 

fallibility 

• Includes new overvoitage "Crowbar  shut , 

clown circuit 

• ,i,inpiete 1,1 A.asseiribied PC hoard $19 50 
• 53 50 shipping/handling 

PRM200 Power Supply Filter 
Cap/Regulator/Metering Board 

•As used in the SCR1000 as main part of 

13.8VDC/8A Per Spiy 

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

Trans, V/I Meter shunts and cal pots 

• Requires Xfmr., Br, Rect., Pass Tr./Heat Sink, (Op-

tional Meter), for complete supply. 

101.4 ALSO 
AVAILABLE 

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 

• Designed Specifically for continuous rptr ser 

vice 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 & rel  pwr sensor  BA75 75 WI, unit also 

available. 

SCT110 Transmitter Assembly 
• SC T110 mounted in shielded housing 
• Same as used on SCR1000 

• Completely assmbId. w/F.T caps. S0239 conn. 

•  10, 30. or 75 Wt. untt 

SCT410 UHF TrarsmItter Bd. or Assy. 
• Similar to SCT ft0. 10 Wrs nom 

• Avail  wi or w/o 0S-16 Super High Stability 

Crystal Doc/Oven. 

• BA-40 40W. UHF AM , BD & HEAT SINK. 

PCB-1 Xmtr. Power Control Board 
• For SCT110 or SCT41D Exciters 

• Varies B • to control Pwr Out 

• Switchable Hi, Low. or Med Per out, locally or 

remotely Ad) levels 

TTC100 Touchtone 

t.t;  4,4 6t . 

15:13 0  Tgectirazt 
awy Radao  "1 72*Iteot( 

Control Board 

• 3 digit ON, 3 digit OFF control of a single repeater 
function, or (optioned 2 functions (2 digits ON/OFF 

each). 

• Can be used to pull in a relay, trigger logic, etc. 

• Typically used for Rptr.. ON/OFF. HI/L0 Pwr PL 

ON/OFF, Patch Inhibit/Reset, etc. 

• Stable anti-falsing design 5s limit on access 

• For add'I function(s), add a "Partial TTC" board 

COMMUNICATIONS CORP. 
Call, or 
Send for 

Data Sheets! 

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! 

Norristown, PA 19401 • (215) 631-1710 
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The Cornerstone of Equipment 
Failure: Heat Damage 

The proper heat sink will preserve transistors. Learn how to keep 
your circuitry from resembling a core meltdown. 

Kenneth H. Shamburger 
1413 Glendale 

Greenville TX 75401 

Heat is a hazard to all 
electronics projects. 

Many electronics enthusi-
asts have experienced the 
displeasure of watching a 
prized project destroy itself 
with heat. Understanding 
heat transfer and heat-sink 
selection is necessary to 
avoid this hazard. 
This article explains the 

fundamentals of heat-sink 
selection, which are easy to 
understand and apply. It 
begins with a review of the 
ways heat is transferred, ex-

(o) (0) 

plains how to calculate the 
temperature inside a semi-
conductor component, pro-
vides an example of heat-
sink selection, and contrib-
utes some hints for inter-
preting semiconductor and 
heat-sink thermal specifica-
tions. 

The Review 

"Heat transfer" is more 
accurate in describing the 
removal of heat than "heat 
flow." The word "flow" lim-
its the possibilities we asso-
ciate with the phenomenon 
to a single action—such as 
water flowing. Heat is trans-
ferred by three mecha-
nisms. 
It is transferred by radia-

tion as an electromagnetic 

(,) 

Fig. 1. Heat transfer from a transistor: (a) from chip to case 
by radiation; (b) from chip to case by conduction; (c) from 
case to air by convection. 
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wave. The heat transmitted 
from the sun through the 
vacuum of space to the 
Earth is an example of radi-
ation. 
Heat is transferred by 

conduction when two ob-
jects are in contact. A sol-
dering iron melts solder by 
conduction. 
Heat is transferred by 

convection when a fluid 
medium, such as air, moves 
across the surface of an ob-
ject. The air drawn through 
the radiator of your auto-
mobile cools the radiator 
by convection. When air is 
blown across an object, it is 
called forced convection. 
But, the air surrounding a 
warm object will rise, caus-
ing cooler air to replace it 
without the aid of a fan. 
When air is allowed to cir-
culate by heating, it is 
called natural convection. 
Heat is transferred from 

semiconductor devices by 
all three mechanisms, as il-
lustrated by the transistor 
in Fig. 1. It is radiated from 
the transistor chip to the 
case (a) and is conducted to 
the case where the sub-
strate and case are in con-
tact (b). The heat trans-

ferred to the case distrib-
utes itself throughout the 
case by conduction and, 
then, is transferred to the 
surrounding air by convec-
tion (c). If a heat sink is at-
tached to the transistor, 
heat is transferred from the 
transistor case to the heat 
sink by conduction and to 
the surrounding air by con-
vection. Also, it is radiated 
from the case and heat sink 
to objects nearby. 
However, the amount of 

heat transferred by radia-
tion is a small percentage of 
the heat transferred by con-
vection. For this reason, the 
heat transfer equations typ-
ically used in heat-sink se-
lection calculate only the 
heat transferred by natural 
convection. Similarly, the 
heat transferred by radia-
tion from the chip to the 
case does not receive spe-
cial attention in the calcu-
lations. And despite the in-
accuracy, convenience 
makes us think of heat as 
flowing. These simplifica-
tions ease the analysis pro-
cess. 
Not all heat generated in 

the transistor is transferred 
to the air. Each segment of 



:he path between the chip 
and the air resists heat flow 
in a manner similar to a re-
sistor resisting current flow. 
The heat retained in the 
transistor because of this 
impedance causes the tem-
perature of the chip to rise. 
Our goal is to determine the 
temperature of the transis-
tor chip. The chances of its 
destruction then can be 
evaluated. 

The Fundamentals 

In classical physics, 
equations have been devel-
oped for calculating the 
amount of heat transferred; 
they are not complicated. 
However, their solution de-
pends upon parameters 
which are difficult to eval-
uate in practice. For this 
reason, engineers have de-
vised equations which do 
not use these parameters, 
but which make heat flow 
analogous to electric cur-
rent flow. In this analogy, a 
heat source is analogous to 
a current source, thermal 
resistance to electrical re-
sistance, and temperature 
to voltage. The equation re-
lating them is like Ohm's 
Law and says that the differ-
ence in temperature (volt-
age drop) across a thermal 
resistance is equal to the 
thermal resistance multi-
plied by the heat (current) 
flowing through the resis-
tance. This thermal equiva-
lent to Ohm's Law is ex-
pressed by the equation T 
= 9P. 
The symbol e, with sub-

scripts to indicate the cir-
cuit connections, common-
ly represents thermal resis-
tance. For example, eic is 
the thermal resistance be-
tween the transistor chip 
and its case. (The capital 
"1", for junction, is used 
widely to represent the 
source of heat in semicon-
ductor components.) Val-
ues of thermal resistance 
for semiconductor compo-
nents and heat sinks are us-
ually obtained from their 
respective specifications. 
In an electronic compo-
nent, heat originates as 

eJC 801 

Fig. 2. Thermal circuit for a 
semiconductor. 

power dissipated by the 
device. The thermal anal-
ogy carries this into the 
electrical thermal model by 
making power, identified 
by a capital "P," equal to 
heat. (Sometimes  the 
lowercase "q" is used to 
represent power because 
this symbol is used for heat 
in physics.) 

The Calculations 

Our goal is twofold. First, 
we must determine the tem-
perature of the semicon-
ductor chip. If this tempera-
ture exceeds a safe value, 
we must determine the ther-
mal specifications for a 
heat sink which will provide 
adequate transfer away 
from the transistor. Using 
the electrical thermal anal-
ogy, the calculations in-
volved in both tasks are 
similar to electric circuit 
calculations. 
A diagram for the ther-

mal circuit of a transistor is 
illustrated in Fig. 2. The 
unique feature of this dia-
gram is the voltage source 
labeled TA. This addition 
does not alter the validity 
of the model. The proper-
ties of the theoretically per-
fect current source (labeled 
P) do not allow current to 
flow backward through it. 
Since it is the only source of 
current in the circuit, the 
current flowing through the 
circuit equals P. The 
voltage source is simply a 
way of representing the 
temperature of the sur-
rounding air (called the am-
bient temperature). It is con-
venient to include it so that 
the ambient temperature 
appears in Kirchoff's volt-
age equations for the cir-
cuit. Some people, choos-
ing to account for TA later 

Fig. 3. Thermal circuit for a 
semiconductor with a heat 
sink. 

in the analysis, do not in-
clude this source. 

A resistor represents the 
thermal resistance of each 
segment along the path be-
tween the semiconductor 
junction and the ambient. 
Each segment can be identi-
fied by the letters compris-
ing its subscripts. Beginning 
at the junction, these are JC 
for junction-to-case and CA 
for case-to-ambient. 

The thermal analogy for 
Kirchoff's Voltage Law says 
that the temperature of a 
semiconductor chip is 
equal to the sum of the tem-
perature drops around the 
remainder of the circuit. 
This is expressed by the 
equation 1-1 = Tic+ TcA 
TA, where Tj is the semicon-
ductor chip temperature, 
Tic is the temperature drop 
across ejc, TcA is the tem-
perature drop across ecA, 
and TA is the ambient tem-
perature. The values of Tic 
and TcA can be calculated 
from the thermal equiva-
lent of Ohm's Law. Substi-
tuting these into the above 
equation, the junction tem-
perature equation becomes 
Tj = (ejc + ecA) P + TA. 

Many times, a manufac-
turer specifies a value for 
ejA, which is the thermal re-
sistance between the junc-
tion and the ambient. ejA is 
equal to the sum of ejc and 
ecA and may be used in the 
preceding equation instead. 

A thermal circuit which 
includes the thermal resis-
tances associated with a 
heat sink is illustrated in 
Fig. 3. The case-to-ambient 
resistance, ecA, has been re-
placed by two resistances, 
the case-to-sink resistance, 
ecs, and the sink-to-ambi-
ent resistance, esA. When 

9,1,0 65  C/ W 

Fig. 4. Thermal circuit for 
the example without a heat 
sink. 

P•2 

8JC '12 5.CATI  ecs•4 EIT•C/w  El  • 

TCS  ISA 

=— TA • 

656'C 

Fig. 5. Thermal circuit for 
the example with a heat 
sink. 

these are substituted for 
ecA, the equation for the 
semiconductor junction 
temperature becomes TI = 
(ejc + ecs + esA)P + TA. 
A heat sink is selected on 
the basis of its esA, which 
characterizes its ability to 
transfer heat into the sur-
rounding air. To determine 
the largest value of esA that 
will maintain a safe semi-
conductor temperature, the 
equation is solved for esA 
This yields the following 
equation: esA  = ((Tj TAP] 
—(eic + ecs). 

An Example 

Suppose you are design-
ing an audio amplifier. You 
have estimated the power 
dissipation of the output 
transistor at 2 Watts. Hav-
ing selected a transistor, 
you determine the relevant 
parameters from the tran-
sistor data sheet. These pa-
rameters are the maximum 
allowable power dissipa-
tion (Pmax),  the maximum 
operating junction temper-
ature (Timax ), the junction-
to-case thermal resistance 
(ejc), and the junction-to-
ambient thermal resistance 
(eiA). The values you found 
are listed below. 
Pm„= 10 Watts 
Tj,max  =150° C 
ejc =12.5° C/W 
ejA =65° C/W 
Also, you note that the 
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MAXIMUM RATINGS 

Item 3: maximum junction operating tern. 
perature. 

Item 4: specified thermal resistance e jc. 

Item 6: derating curves for case and am-
bient temperatures. 

transistor is in a TO-202 
(plastic) case. In addition to 
these specified parameters, 
you have ascertained that 
the temperature of the air 
surrounding the transistor 
will not exceed 150° F 
(65.6° C). Good design prac-
tice suggests that you use a 
value between 10 and 20 
percent greater than your 
estimated value for this 
temperature, as a safety 
factor, which you have 
done. (A diagram of the 
thermal circuit is shown in 
Fig. 4.) 
Because your first con-

cern is whether your transis-
tor needs a heat sink, you 
use the value specified for 

Case 
Style 

TO-3 
TO-66 
TO-83 
TO-94 
TO-126 
TO-127 
TO-202 
TO-220 

Table 1. 

Rating Symbol 
2N6034 

2N6037 

2N6035 

2N6038 

2N6036 

2N6039 Unit 

Collector-Emitter Voltage ',CEO 40 so 80 Vdc 

Collector-Base Voltage VC8 40 60 

50 

80 Vdc 

Emitter-Base Voltage 

Collector 

VEB Vdc 

Current - Continuous 

Peak 
IC 4.0 Adc 

8.0 

Base Current le mAdc 100 

Tota1 Power DIssopatIon @ Tc - 25°C 
D  rr  bove 25°C 

Po 40 
•  032 

Watts 

WPC 
Totai Power D.ssipation @ TA = 25°C 
D  r S bone 25°C 

Pc, Watts 

mos 
1.5 

0012 
Operating and Storage Junction 
Temperature Range 

T JJ,,9 -4-  -65 to •150  

I Sit 

Cluracterirtic Symbol Ma II Unit 

Thermal Resistance. Junction to Case 9JC 3.12 oc m 

Thermal Resistance. Junction to Ambient 0 JA 83.3 °CiW 

Ica es JtDEC Hegsteeed Data 

30 

20 
lc 

10 
TA 

00 
20  40  60  80  100.  120  143  10 

Item 1: maximum power dissipation at 
specified case temperature and derating. 

Item 2: maximum power dissipation at 

specified ambient temperature and derat. 
ing. 

Item 5: specified thermal resistance JA. 

Fig. 6. Semiconductor thermal specifications and parameters. 

Metal-to-Metal 

Dry 

0.5 
1.5 

2.0 
1.6 
1.3 
1.2 

eiA to calculate Tj as fol-
lows: 
T1 = (191 A)P + TA 

1-1 = (65)2 + 65.6 

Tj = 195.6° C 

The calculated value of Tj 
is greater than the specified 
maximum operating junc-
tion temperature (TL max ) by 
45.6° C. 
The next step is to deter-

mine the thermal resistance 
required of the heat sink. 
This is accomplished by 
solving the equation for esA 
after substituting the value 
of Tj.max  for Tj. However, 
the value of one other pa-
rameter, the case-to-sink 
thermal resistance, ecs, 
must be determined before 

Lubricated 

0.1 
0.5 
0.1 
0.1 
1.3 
0.8 
0.9 
1.0 

Insulated 

Dry  Lubricated 

0.36 
0.9 

1.3 
2.3 

4.3 
2.6 
4.8 
3.4 

3.3 
1.8 
2.0 
1.6 

Case-to-sink thermal resistance in °C/W. 

this equation can be solved. 
ecs depends upon the 
method used to mount the 
transistor. It usually is pro-
vided in a table by heat-sink 
manufacturers and, occa-
sionally, semiconductor 
manufacturers. Table 1 lists 
values of ecs for some com-
mon transistor case types 
and mounting methods. 

After obtaining a value 
of 4.8° C/W for ecs, the 
completed thermal dia-
gram is shown in Fig. 5. eSA 
is calculated as follows: 
e ft = [(150 - 65.6)/2] - 
(12.5 + 4.8) 

es = 24.9° C/W 

A heat sink with a ther-
mal resistance of 24.9° C/W 
or less will provide ade-
quate heat transfer. A num-
ber of small, inexpensive 
heat sinks with a esA of 20° 
C/W for the TO-202 case 
style are available. You sim-
ply select one which meets 
your mounting require-
ments. 

The Semiconductor Specs 

Except for saying that 
they are found in the manu-

facturers' data sheets, de-
tails of how the values for 
thermal resistances are ob-
tained have not been dis-
cussed. Yet determining 
these values from the speci-
fications sometimes re-
quires skill. Familiarity with 
the types of data most like-
ly to appear in the data 
sheet is necessary to suc-
cess. With the aid of the 
data sheet appearing in Fig. 
6, this data and its interpre-
tation are described in the 
following paragraphs. 

The data sheet in Fig. 6. 
was chosen to illustrate 
common methods of speci-
fying semiconductor ther-
mal specifications for two 
reasons. First, all of the spec-
ifications are labeled clear-
ly and are arranged into 
a single, logical area of the 
specification. This is not 
true of all semiconductor 
data sheets. Often, thermal 
specifications, particularly 
for linear integrated cir-
cuits, are placed in notes. 
(The entire data sheet 
should be read before con-
cluding that they have been 
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omitted.) The second rea-
son for selecting the data 
sheet shown in Fig. 6 was 
that it contained all of the 
data relating to thermal 
specification. A typical 
data sheet will provide only 
a portion. 
Thermal resistance is 

specified by direct specifi-
cation, by derating, and by 
thermal-related parame-
ters. A manufacturer uses 
direct specification when 
he tabulates thermal resis-
tance in data sheets. The 
designer simply inserts the 
specified values into his 
thermal equations. Items 4 
and 5 of Fig. 6 illustrate di-
rect specifications. 
A derating specifies how 

quickly the maximum pow-
er dissipation must be de-
creased as the case or ambi-
ent temperature increases. 
A derating may be given by 
statement (illustrated by 
items 1 and 2) or by curve 
(illustrated by item 6). A nu-
meric value for thermal re-
sistance is needed for the 
thermal analysis. The tech-
nique for determining a 
number from this kind of 
specification is more easily 
explained using an exam-
ple. 
The derating (item 1) indi-

cates that the 2N6034 has a 
maximum power dissipa-
tion of 40 Watts at a case 
temperature of 25° C. It 
also indicates that this 
should be derated at 0.32 
W/°C above 25° C. The de-
rating is assumed to be lin-
ear above the specified tem-
perature unless otherwise 
specified. This means that 
for every degree increase in 
case temperature, the dissi-
pated power must be de-
creased by 0.32 Watts. 
An examination of the 

electrical thermal model in 
Fig. 2 causes us to conclude 
that the power has to be de-
creased because junction-
to-case thermal resistance 
is limiting heat flow from 
the device. Furthermore, 
the rate at which the power 
must be decreased as the 
temperature increases is re-
lated to the value of this 
thermal resistance. Actual-

ly, the rate of derating is the 
reciprocal of the thermal re-
sistance. Thus, the junction-
to-case thermal resistance 
for the 2N6034 can be cal-
culated: 
ejc = 1/0.32 
ejc = 3.125° CM/ 
The same technique can be 
applied to determine the 
junction-to-ambient ther-
mal resistance from the de-
rating in item 2. 
The type of thermal resis-

tance specified is indicated 
by the location of the speci-
fied temperature. The sub-
script attached to the tem-
perature symbol identifies 
this location. 

Frequently, a manufac-
turer will provide a derating 
curve, such as the one illus-
trated in Fig. 7, which pro-
vides the same information 
in graphical form. The hori-
zontal axis indicates tem-
perature. In this curve, it is 
temperature at the case. 
The vertical axis is the maxi-
mum dissipated power al-
lowed at the indicated tem-
perature. To find the ther-
mal resistance from a derat-
ing curve, divide the differ-
ence in temperature by the 
difference in dissipated 
power. From Fig. 7, the tem-
perature changes from 25° 
C to 150° C, which is 125° C. 
The change in dissipated 
power over this tempera-
ture range is from 40 Watts 
to 0 Watts, a difference of 
40 Watts. Thus, ejc is calcu-
lated by dividing 125 by 40. 
ejc = 125/40 
ejc = 3.215° C/W 
Notice (in item 6 of Fig. 6) 
that Motorola gave a derat-
ing curve for both case and 
ambient temperatures. 
Each curve is labeled with 
the appropriate tempera-
ture. 

A manufacturer may not 
specify either a thermal re-
sistance or a derating. How-
ever, a knowledgeable de-
signer can determine a de-
rating specification from 
other specifications and 
calculate the thermal resis-
tance from this derating. 
The key to determining a 

derating curve for a semi-

7: 3° 

20 

TEMPERATURE OF 
( MAXIMUM POWER RATING 

20  40  60  BO  100 
25. 

MAXIMUM OPERATING 
/TEMPERATURE 

20  190  160 
150' 

Tc (•C) 

Fig. 7. Transistor power derating curve. 

conductor is to find two 
points of the curve above 
the temperature where it 
begins to slope downward. 
Among other parameters, 
the derating curve specifies 
the temperature above 
which the device can no 
longer be operated, that is, 
limax (see Fig. 7). At this 
temperature, the power 
must be zero. This is equiv-
alent to saying that the 
current must equal zero in 
the electrical thermal cir-
cuit (Fig. 2). 
Because no current is 

flowing in the circuit, no 
temperature is dropped 
across either ejc or ecA. 
Thus, the maximum operat-
ing temperature of the de-
vice must equal the maxi-
mum operating ambient 
temperature and the maxi-
mum operating case tem-
perature. When the manu-
facturer specifies TLmax, 
one point on both the ambi-
ent and the case tempera-
ture derating curves is 
known. The second point 
on the derating curve is es-
tablished as the ternpera-
ture where the maximum 
power dissipation is speci-
fied. 
For example, the follow-

ing are specified for the 
2N6034 (items 1 and 3). 

, 

Pmax  = 40 Watts@  = 
25° C 

1-1max  =150° C 
The fact that this data 
agrees with the derating 
curve can be verified by 
comparing these two points 
on the derating curve la-
beled IC in Fig. 6, item 6. 
Though Motorola seems to 
specify Pmax  as part of the 
derating specification, the 
appearance is created by 
the organization of the data 

sheet. The common prac-
tice is to specify that pa-
rameter, though no derat-
ing is specified. 

Typically, the values of 
thermal resistance calculat-
ed from the derating curve 
and from the power and 
temperature specifications 
will agree with the specified 
thermal resistances within a 
few percent. Have you cal-
culated ejA by the above 
methods to find how close-
ly they agree to its specified 
value? 

As a designer searches 
for thermal specifications, 
he will discover that either 
elA or ejc, but not both, is 
specified for a number of 
devices. Also, these specifi-
cations will be void of data 
which allows calculation of 
the unspecified value. This 
is true because manufactur-
ers specify the parameters 
they believe relevant to the 
use of the device being 
specified, as they under-
stand its application. In this 
regard, a device may fall in-
to one of three categories. 

It may have a specific 
function and the designer is 
not expected to concern 
himself directly with the 
power dissipation versus 
temperature relationship. 
For example, an SN7400 
TTL quad NAND logic gate 
has a specific function. In 
this case, the manufacturer 
specifies the maximum 
temperature of operation 
for the device. The designer 
is expected to limit the am-
bient temperature to a 
value such that the speci-
fied value is not exceeded. 
A device may be designed 

for use with or without a 
heat sink. These devices, 

73 Magazine • January, 1983  87 



AT LAST! 
This service will be available nationally. Lab tested & time proven 
modifications professionally installed in your amateur Handy-Talkie 2M, 
220, 440, MH2 transceiver by Henry Radios warranty technicians 

(KNOWN AS "A&W PRODUCTIONS") 

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS 
Outboard the dip switch! Have it neatly flayed  For TEMPO units the dip switch is inlayed into 
into the back cover of your Handy-Talkie making  the Push-to-Talk bar. The TEMPO 5-15 will 
all 32 Pt Tones Selectable at a moments  have the dip switch inlayed into the back cover. 
notice. 

$25 Got your own Pt? Send it to us with your 
Handy-Talkie unit and we do the professional 
installation for you. 

$55 We will install a new Pt and inlay the dip 
switch into the back cover of your Handy-Talkie 
ready to operate. 

Send us your Handy-Talkie unit and a check or 
money order plus $350 for shipping and hand-
ling payable to A&W PRODUCTIONS, INC. 

245 We will install a NEW BATTERY BEATER 
in your TEMPO S-1, S-2, 8-4, 8-5 READY to 
operate. Your New Battery Beater will use the 
same jack as the charger with no new holes and 
regulation circuits built into unit Comes with 
Cigar Lighter Adapter with internal fuse. 

CONTACT AB M PRODUCTIONS FOR SPE. 
CIAL MODIFICATIONS YOU MAY WANT 
TO HAVE DONE. WE SPECIALIZE IN THE 
TEMPO HANDY-TALKIES. 

WE ARE AN OFFICIAL "TEMPO- REPAIR STATION 
ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE AND A CHECK OR MONEY 

ORDER TO: 

d e 4 1 V e I t 9E2 1 j ct. Monica N  S 

California 90406 (213) 828-8310 

164 

being rated between 0.25 
and 5 Watts dissipation 
without a heat sink, usually 
are classified as small or in-
termediate power devices. 
An example is the 2N6034 
Darlington used in the 
above examples. Both ejA 
and eic are specified for 
these devices. 

Lastly, a device may be 
classified for use only with 
a heat sink. These are the 
high-power devices, such as 
the 2N3055. The data man-
uals commonly provide on-
ly the data required to de-
termine the heat-sink re-
quirements. 

100 

F: 80 

: 60  

90 

).E' 20 

The Heat-Sink Specs 

Values of thermal resis-
tance for heat sinks are 
more easily determined 
from data sheets than are 
those for semiconductors. 
Thermal resistance for a 
heat sink can be provided 
by either of two methods. 
The first is by direct state-
ment, as in the case of semi-
conductors. The second 
method is by curve, as illus-
trated in Fig. 8. The horizon-
tal axis is heat as power dis-
sipated. The vertical axis 
shows the temperature dif-
ference between the heat 
sink and ambient caused by 

2  3 

DISSIPATED POWER WATTS) 

4 

Fig. 8. Heat-sink thermal rating curve. 
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the heat flow. To find the 
thermal resistance, simply 
find the temperature differ-
ence caused by the heat 
flowing in your thermal cir-
cuit. Then, divide the tem-
perature difference by that 
power. 
In the example where we 

calculated esA, the audio 
output transistor dissipated 
2 Watts. The curve in Fig. 8 
shows a temperature differ-
ence of 40° C at a 2-Watt 
power dissipation. Thus, the 
thermal resistance is: 

:s= 20° C/W sAA = 4°12  
Sometimes, the thermal re-
sistance curve is nonlinear, 
meaning that esA changes 
as the dissipated power in-
creases. Thus, it will not be a 
straight line, as shown in Fig. 
8. Usually, it is straight. In 
either case, this technique 
determines esA easily. 
All manufacturers pro-

vide curves with essentially 
the same data. The only dif-
ference is the axis labeling. 
For example, IERC labels 
the vertical axis on some of 
their data sheets "max-
imum sink temperature rise 
above ambient (°C)." To 
avoid confusion, simply 
remember the thermal 
equivalent of Ohm's Law: A 
temperature difference is 
caused by heat flowing 
through a thermal resis-
tance. 
One other factor must be 

considered during heat-sink 
selection. The thermal resis-
tance of a heat sink is speci-
fied for a specific physical 
orientation of the heat sink. 
(This is true of semiconduc-
tors, also.) Except for heat 
sinks which are designed 
for special applications, the 
manufacturer specifies the 
resistance for maximum un-
obstructed natural convec-
tion. To understand the 
meaning of this, recall that 
natural convection depends 
upon heated air rising to be 
replaced by cooler air. A 
heat sink operates properly 
when air can circulate free-
ly across the maximum area 
of every fin. This means 
that it should be mounted 

with its fins vertical. Also, 
the ends should be kept 
clear to allow unobstructed 
entry of air between the fins 
at the bottom and exit from 
the top. Your mounting con-
straints should always be 
considered during heat-sink 
selection. 

Summary 

The principles involved 
in heat-sink selection are 
now complete. The thermal 
circuit and its electrical 
equivalent provide a theo-
retical model for easy anal-
ysis of thermal phenomena. 
Thermal resistances for an 
equivalent circuit are deter-
mined from the manufac-
turers' data sheets. Applied 
to the thermal circuit, 
Ohm's Law and Kirchoff's 
Voltage Law, which are un-
derstood by those who 
work with electrical cir-
cuits, allow calculation of 
the semiconductor junction 
temperature. The calculat-
ed temperature is com-
pared to the maximum tem-
perature specified by the 
manufacturer to determine 
the necessity of a heat sink 
If a heat sink is required, the 
maximum semiconductor 
temperature is substituted 
into the equations to deter-
mine the maximum thermal 
resistance for a heat sink 
which will limit the junction 
temperature to a safe val-
ue 

Two criteria are used to se-
lect a heat sink: Its thermal 
resistance must he less than 
the calculated maximum val-
ue and its mounting must be 
consistent with the design-
er's application. Heat-sink 
selection using these criteria 
completes the process. 
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SELECT YOUR 
FAVORITE FEATURE 

Yes, the CT2100 has the features you want — and built-in, too! The CT2100 has been designed 
by the RTTY people at HAL for optimum operator convenience. No "hidden" keyboard con-
trols to remember — it's all on the front panel, arranged for serious operators. W-ny settle for a 
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll 
find that the CT2100 offers the most performance and flexibility for your dollar. 

• Send or receive ASCII, Baudot, or Morse code 
• RTTY and Morse demodulators are built-in 
• RTTY speeds of 45, 50, 74, 100, 110, 300, 600, and 1200 baud — 
ASCII or Baudot 

• Four RTTY modems: "high tones", "low tones", 
"103 Modem tones", and "202 Modem tones" 
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• Characters displayed on 24 line screen 
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TS-930S 
Filters 

YK-88A-1  $59.95 
YK-88C-1  69.95 

YG-455C-1  89.95 
YG-455CN-1  107.95 

SP-930  79.95 
HC-10  92.95 
MC-60  69.95 

TR-5 
PS-75   $143.00 

IC-740 
EX 241 (Marker)  $20.00 
EX 242 (FM unit)   39.00 
EX 243 (Elec. keyer)   50.00 
FL44  159.00 

FL45  59.50 
FL52 (455 kHz. 500 HzCW filter) ..TBA 

FL53 (455 kHz, 250 HzCW filter) 
FL54 (9mHz, 270 Hz, CW filter) 

SP4  24.95 
SP3  49.50 
PS15  149.00 

FT-102 
FV102DM   $295.95 

XF8.9KC 600 Hz 8-pole CW 

CW filter   50.00 

XF8.9 KCN 300 Hz 8-pole 

CW filter   50.00 
XF8.9KA 6 KHz 8-pole AM filter.  5000 

XF10.7KC 800 Hz 6-pole 3rd 

IF CW filter   45.00 

RAM Unit Memory back-up 

board  20.00 

KY-ONE Curtis 8044 keyer unit  45.00 
DC cable for FT-ONE  15.00 

FM-ONE FM unit  59.00 

YM-34 Desk microphone  31.00 

YM-35 Scan noise canx mobile 

mic   20.00 

YM-36 Noise canx mobile mic  20.00 

YM-37 Mobile microphone   10.00 

YM-38 Scan desk microphone  39.00 

MD-168 Desk microphone  69.00 

MH-1138 Mobile microphone   20.00 

SP-901P Speaker/patch  76.00 

-45 
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automatic computing RF 
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watts. 
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MHz. 

Automatic. No "set" or "sensitivity" 

control  Computer sets full scale 
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Complete hands-off operation. 

Light bar display. Gives instant 

response so you can see SSB power 

peaks. Much faster than old-fashioned 

panel meters. Baton switch selects 

three power ranges. 

Logarithmic SWR display. Computer 

expands the display where you need 

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

Computer  operated.  Now  an 

analog computing circuit and digital 

comparator automatically compute 

SWR regardless of power level. Frees 

you from checking zero, setting a 

"sensitivity" knob and from squinting 

at  old-fashioned  cross  pointer 

mechanical meters. With this new 

meter computing is done electronically 

and displayed with moving light bars. 

Individual bars for SWR and power 

Model M-827 Automatic SWR & 

Power Meter $119.95 in the U.S. and 

Canada. Add $3 shipping handling. 

California residents add sales tax, 

40 VISA 

ORDER YOURS NOW! 
Send for FREE catalog describing 

the SWR & Power Meter and our 

complete line of Noise Bridges, Pre-

amplifiers, Toroids, Baluns, Tuners, 

VLF Converters, Loop Antennas and 

Keyers. 

Palomar 
Engineers 
1924-F West Mission Rd. 
Escondido, CA 92025 
Phone: (619) 747-3343 
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With the AEA MBA-RO Reader 
Automatic display of trans-
mitted and received Morse 
and RTTY coded signals has 
come of age. It is proving to 
be most worthwhile for im-
proving one's own transmit-
ted "fist" and for allowing 
SWL's or visitors the oppor-
tunity to experience the thrill 
of  Amateur  Radio  coded 
transmission. 

While no machine can yet 
match the ability of a skilled 
CW operator in copying poor 
fists or signals buried in the 
noise, the MBA-RO by AEA 
excells even when compared ' 
against units costing much 
more. The large 32 character 
display allows much easier; 
reading than shorter displays, 
especially at higher speeds 
such as 60 WPM or 100 WPM 
RTTY. The MBA-RO also fea-
tures dual filters for RTTY 
decoding of either 170 Hz or 
425 Hz (easily changed to 850 
Hz) shift transmissions. 

For more details, write for our latest 
catalog or visit your favorite dealer. 

Prices and Specifications subject to 
change without notice o obligation. 

tric  Software ©copyright by AEA. 

rADVANCED ELECTRONIC 
APPLICATIONS, INC. 
P.O. Box C-2160, 
Lynnwood, WA 98036 
(206) 775-7373  • 
Telex: 152571 AEA INTL  - 

Brings you thi 
Breakthrough 
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Ameri,iin made RF Amplifiers and Watt/ SWR Meters 
of exceptional value anTI performance. 

•5 year warranty • pr mpt U.S. service and assistance 

RF AMPLIFIERS 

2 METERS-ALL MODE 
B23 2W in =30W out  $89.95 
(useable in: 100 mW-5W) 

B108 10W in =80W out  I $179.95 
(1W =15W, 2W =30W) RX preamp 

134016 10W in =160W out $279.95 
(1W =35W, 2W =90W) RX preamp 

B3016 30W in =160W out $239.95 
(useable in: 15-45W) RX preamp 

220 MHz ALL MODE 
C106 lOW in =60W out  199.95 
(1W-1 W, 2W =30W) RX pr amp 

C10121 lOW in =120W out  89.95 
(2W=  W, 5W =90W) RX pr amp 

C22 21N in =20W out  89.95 
(useable in: 200mW-5W) 

RC-1 AMPLIFIER 
REMOTE CONTROL  $ 4.95 
Duplicates all switches, 18' cable 

Available at local dealers throughout the world. 

ANU ME 

WATT / SWR MET RS 

• peat or average reading 
• dire  SWR reading 
MP-1 (IF) 1.8-30 MHz 
MP-2 ( F) 50-200 MHz 

$119.9 

430-450 MHz ALL MODE 
D24 2W in = 40W out $199.95 
(1/2 W =24W, 1W =70W) 

D1010 10W-in =100W out 
(2W =25W)  $319.95 

P.O. Box 1393, Gilroy, CA 95020 (408) 84 -1857 

COMMUNICATIONS EQUIPMENT,INC. 
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Calvin McCarthy VE7DOD 
Box 1333 

Princeton B.C. 

Canada VOX -IWO 

Your January 
Home-Brew Project 

No frills—just a solid $10 SSB exciter for HF. 
Who says hams don't build anymore? 

Promises, promises. How 
can any SSB exciter be 

inexpensive when an i-f fil-
ter is needed? I have been 
regaled with plans for inex-
pensive SSB generators, but 
the operative paragraph 
usually describes how the 
filter was found deep in the 

INPUT 

bowels of the faithful junk 
box or bought for a song 
from an unsuspecting entre-
preneur at the last flea mar-
ket. I have always arrived 
just as the last treasure has 
been sold. The promise of 
an inexpensive exciter elud-
ed me. 

ON.F  OUTPUT 

T III T T T  III  )l-
22K 

_Lc°  —1—c2  Ico 18 2pF  39pF  I 56pF I35pF I  8.20F 

/77 

2 2K 

Fig. 1. A 3.58-MHz crystal-lattice SSB i-f filter with an audio 
bandwidth of 2 kHz and 2.2k input and output impedance. 

So what am I offering 
you? Another inexpensive 
SSB exciter. This time the 
operative paragraphs will 
describe how you can make 
a very satisfactory crystal 
i-f filter for less than $10.00 
which needs no critical tun-
ing or messy and unpredict-
able crystal grinding. I will 
then describe how I used it 
in a 15-meter exciter. 
This simple filter is made 

using four of the ubiquitous 
3.58-MHz television crys-
tals in a ladder configura-

tion as shown in Fig. 1. If all 
you want is a simple i-f 
filter, this could be built as 
described by the schematic 
and you would be pleasant-
ly impressed by its perfor-
mance. For those who are 
innovators and have other 
crystals which are the same 
in frequency, there are 
general design rules for 
making two-, three-, and 
four-crystal filters. Fig. 2 
gives the normalized ca-
pacitance values for these. 
To find the actual value of 

The exciter displaying the crystal filter mounted in a 
minibox for shielding. The prototype 15-meter SSB exciter. 
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Fig. 2. To find the actual 
value of the shunt capaci-
tors, multiply the coeffi-
cient beside each capacitor 
by 1/(2nfR), where f is the 
crystal frequency and R is 
the filter design impedance. 

each capacitor, the coeffi-
cient beside each capacitor 
must be multiplied by 
1 /(2nfR) where f is the reso-
nant frequency of the 
crystals in Hertz and R is 
the design input and output 
impedance in Ohms. For the 
suggested filter using the 
3.58-MHz crystals, R was 
chosen to be 2.2k Ohms— 
thus 1/(2nfR) = 20 pF. Co = 
.4142 X 20 pF = 8.284 pF 
= 8.2 pF; C, = 1.82 X 20 
pF = 36.40 pF = 39 pF; C, 
= 2.828 X 20 pF = 56.56 
pF = 56 pF. 

If the impedance was 
chosen to be 1.8k Ohms, 
then Co = 10 pF, C, = 47 
pF, and C, = 68 pF. Thus, 
the impedance which is 
chosen to work toward is 
flexible, but there are a few 
considerations to notice. As 
the impedance is lowered, 
the passband of the filter is 
reduced and the insertion 
loss will increase. On the 
other hand, as the im-
pedance is increased, the 
passband widens but the 
ripple in the passband also 
increases. As well, the low 
capacitance values for 
higher impedances make 
stray capacitance more 
troublesome. 

This technique has been 
used by others to make 

I2K 5 6K 

—I:10,F  1 5K 
I  25V 

In 

25,F 
25V 

soon pj 
DYNAMIC L.) 

MICROPHONE 

282222 

620 

500 
FEEDBACK 

I  5,F 
25V 

 © 282907 

13;5,,,F 

VOLUME 

566 

5 66 

25,F 
I  256 

filters using surplus crystals 
in the 8-to-12-MHz ranges 
as well. It was stated that a 
design impedance of 800 to 
1000 Ohms was usable at 
that frequency for an SSB 
filter. A design impedance 
of 1500 Ohms was usable at 
5 MHz. 
In putting this filter into a 

circuit, it is imperative that 
it be properly terminated in 
its design impedance, both 
on the input and output. 
Neglecting this can give a 
very high passband ripple. 
Now, you may think, we 

have the filter, but there is 
always a need for carrier-os-
cillator crystals. Good 
news! The series resonant 
frequency of the crystals 
controls the lower limit of 
the passband, so one more 
crystal identical to those 
used in the crystal filter 
will allow selection of the 
upper sideband. How easy 
can it be? 
Listening to OSCAR 8, 

mode A has whet my appe-
tite for a taste of operating 
through this satellite. One 
constraint seems to be that 
one should have full-duplex 
capabilities for the most 
success, but I had no VHF 
equipment and only one HF 
transceiver. I built a simple 
transmitting converter with 
five Watts output on 2 
meters for one-milliwatt in-
put on 15 meters. This gave 

• 12V 

74 

5 I 25V 

4 

Fig. 3. Microphone amplifier. 

25,F 

256  PIN 1 

 •  BALANCED 
MODULATOR 

33,H 

• 126 

.01,F 

I - --)B°ALANCED 
MODULATOR 
PIN 10 

Fig. 4. Carrier oscillator. All resistors are 1/4 Watt. L1 could 
be Miller part 46A225CPC with a 4-turn secondary added, 
available from Radiokit, Box 411H, Greenville NH 03048. 

me VHF capability. I first 
proposed to excite this with 
a CW signal; then the idea 
of a DSB exciter was enter-
tained before I discovered 
the inexpensive crystal 
filter just described. I then 
could proceed with a full 
SSB exciter with an output 
power of one milliwatt on 
15 meters. The design phi-
losophy was very simple-1 
used the parts I had easily 
available to build a basic 
transmitter without bells 
and whistles. This was done 
and I am happy with the 
results. 

Microphone Amplifier 

The microphone amplifi-
er described in Fig. 3 must 
match a low-impedance 
dynamic microphone to a 

low-impedance, balanced-
modulator input while in-
creasing the microphone 
output of 2 mV to one volt. 
The first stage is a common 
base amplifier to take ad-
vantage of the low input im-
pedance and high voltage 
gain of this configuration. 
This directly drives a com-
mon emitter amplifier with 
adjustable feedback in the 
emitter to control the gain 
of this stage. The output 
stage is the common 741 
operational amplifier, used 
for its very low output im-
pedance which easily drives 
the 100-Ohm audio input of 
the balanced modulator. If 
you have other micro-
phones, you will need dif-
ferent amplifier circuits 
than this. I ust remember to 
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use a low-impedance out-
put circuit to successful-
ly drive the balanced 
modulator. 

Carrier Oscillator 

The crystal-controlled 
Colpitts oscillator (Fig. 4) 
was chosen as the carrier 
oscillator because it is very 
easy to get operating and 
the crystal vibrates in its 
series resonant mode. The 
output is terminated in a 
100-Ohm variable resistor 

AUDIO INPUT 

FROM MIC 
AMPLIFIER 

which allows for the adjust-
ment of the carrier level for 
best carrier suppression 
in the balanced modulator. 
Inductor 1:1 was found 
in a Poly Paks assortment 
and a four-turn secondary 
was added. Miller part 
46A225CPC also could be 
used for L1. 

Balanced Modulator 

This is the popular 

1.2..  

MC1496 double-balanced 
modulator which, when 
built with reasonable care, 
works very well (see Fig. 5). 
The first one was built on 
the same PC board as the 
crystal filter, but the result-
ing 30-dB carrier suppres-
sion was disappointing. 
With proper shielding of the 
carrier oscillator and crys-
tal filter, this suppression 
was increased to a usable 

•12V 

3  K 

50K 

10K 

10K 

100 

0 

25,F 
5V 

• 

47 

FROM 
CARRIER 
OSC 

MC1496 

IV 

47pF 

T2 

I,F 

10K 

2 2K 

/77 

2 2K 

TO INPUT OF 
CRYSTAL FILTER. 
FIG I 

Fig. 5. Balanced modulator. All resistors are 1/4 Watt. T2: 42 uH; primary— T50-2 —9/ turns 
c-t bifilar wound #34; secondary-30 turns wound over primary. 

KEYED 
•I2V 

100F 

1 91 pF 

TO 
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CRYSTAL 
FILTER 

FIGURE 1 

UFO 
INPUT 

FROM 
FILTER 
0/P 

Fig. 6. Carrier mixer. 

IBMHz 

FROM VFO 
OUTPUT 

•I2V 

I  91 pi 

Fig. 7. Carrier mixer using the MC1496 double-balanced mixer. 
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50 dB. The balanced-modu-
lator output is greater than 
is needed by the carrier mix-
er and also greater than can 
be passed by the filter. With 
this in mind and having a 
need for a resistive input-fil-
ter termination, the bal-
anced modulator is output 
into a resistive pad, the 
value of which is chosen to 
give maximum linear con-
version mixer output with-
out limiting while retain-
ing maximum carrier sup-
pression. 

Carrier Mixer 

The 3.58-MHz single-
sideband output of the crys-
tal filter must be converted 
to the desired 21.5-MHz 
band to be usable. In order 
to properly terminate the 
filter and provide im-
pedance conversion, an 
FET buffer amplifier is in-
cluded which drives the 
600-Ohm input of the TL442 
balanced mixer (Fig. 6). This 
integrated circuit was cho-
sen as it uses few biasing 
components and has good 
carrier suppression without 
balancing controls. If de-
sired, the MC1496 could be 
used with equally good re-
sults if the TL442 is hard to 
find. 

With this situation in 
mind, a carrier mixer was 
built using the easily found 
MC1496 double-balanced 
mixer. I had good success 
with it as well. This mixer 
circuit, shown in Fig. 7, is 
almost identical to the bal-
anced modulator. R1, be-
tween pins 2 and 3, was 
made variable, enabling me 
to set the gain of the stage 
and thus control the drive 
to my transmitting convert-
er. The output was made 
single-ended instead of 
balanced, so I could use the 
same tuned circuit as was 
used for the TL442 mixer. 
The input drive circuit was 
made a source follower to 
properly match the lower 
input impedance of the new 
circuit. The SSB drive level 
into the mixer is adjusted so 
that the maximum input 
does not cause the output 
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CENTRE TAP 
OF CARRIER )- -
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91 pF 

TRAP TUNED 
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• I2V 

Fig. 8. Linear amplifier. 
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033-
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0337" 

01,.F 

3.3K0 

TI5OpF 

?20.0 01,F  1 

4700 OIpF 

/77 In 

01 

5 

150,F 
25V 

18MH: VFO 
  OUTPUT TO 
CARRIER 
MIXER 

Fig. 9. Vfo. Li: 23 turns of #22 enameled wire close-wound on 3/8"-diameter ceramic form. 
Ti: Primary-25 turns #34 enameled wire on Amidon toroid T25-6; secondary-28 turns 
center-tapped #34 enameled wire wound over primary. 

to limit. The output is ad-
justed by R1 to properly 
drive the PA stage, and the 
carrier null potentiometer 
is adjusted for minimum 
vfo output. Usually it will 
be sufficient, in this service, 
to set the null pot at its mid-
point. Carrier suppression is 
less critical here than in the 
balanced modulator. 

Linear Amplifier 

The linear amplifier (Fig. 
8) supplies about 1 milli-
watt output, sufficient to 
drive my transmitting con-
verter to full output. An in-
put series trap tuned to 14 
MHz was included to re-
duce the level of the unde-
sired mixer product (proba-
bly an unnecessary frill but, 
having the parts, it was easy 
to include). If greater out-
put is desired, the collector-
base negative feedback 

MICROPHONE 
AMPLIFIER 

BALANCED 
MODULATOR 

CARRIER 
OSCILLATOR 

CRYSTAL 
FILTER 

35e 
mRt CARRIER 

MIXER 

IIIMHz 

VFO 

2, 
MHz LINEAR 

AMPLIFIER 

Fig. 10. Block diagram of exciter. 

could be reduced or more 
stages of amplification in-
cluded 

Vfo 

The variable frequency 
oscillator (Fig. 9) is the 
series-tuned Colpitts or 
Clapp oscillator driving a 
push-push doubler to pro-

2i 
MH: 

ram, 

vide an 18-MHz carrier for 
the conversion mixer. The 
doubler is made with a 
CA3028 differential ampli-
fier with its outputs in 
parallel. 

Building Ideas 

This exciter was built in 
the modular configuration 

which allowed for engineer-
ing changes at a whim (also 
called mistake rectifica-
tion), and many ideas were 
tried as I went along. All cir-
cuits were put on printed 
circuit boards as this makes 
for neat construction. The 
vfo and carrier oscillator 
are on single-sided board 
and the others are on dou-
ble-sided board. I also put 
the carrier oscillator and 
the crystal filter in their 
own shielded enclosures to 
reduce the carrier feed-
through, interconnecting 
the units with RG-174 coax-
ial cable and audio-cable 
connectors. A block dia-
gram of my exciter is shown 
in Fig. 10 

Many parts values may 
be questioned, and I assure 
you that I would not argue 
for their absolute value. My 
choice has been controlled 
very much by availability. I 
had some 1-uH variable in-
ductors bought from Digi-
tal Research Corporation of 
Texas, a bag of assorted in-
ductors and chokes from 
Poly Paks, some dipped-
mica capacitors removed 
from surplus boards, and 
assorted resistors. 

What I had was used to 
design circuits that would 
do the job without my buy-
ing every component as a 
special part. For example, 
bias circuits can usually be 
changed if the voltage divi-
sion provided remains the 
same. Tuned circuits are 
flexible because resonance 
is controlled by both L and 
C and both can be changed 
to meet your needs. Ami-
don Associates can supply 
a flyer containing a very ac-
curate chart for winding in-
ductors on their various to-
road cores if you have a par-
ticular capacitor you want 
to use in a resonant circuit. 
Bypass capacitors can be 
chosen from many values 
which will effectively pro-
vide a short to ground for 
the signal frequency. A 
command transmitter ca-
pacitor was used to pro-
vide vfo tuning, but any 
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A Breakthrough 
for Amateur and 
Commercial Repeater Users. 

DIVERSITY RECEPTION-the ability to add a 
second receiver to your repeater system-can 
now be a reality for even the small user. The 
Pegasus VS-2 will allow your repeater to 
"listen" to two receivers simultaneously and to 
noiselessly switch between receivers as often as 
necessary to adjust for fading and nulls. This is 
particularly useful for repeaters that wish to 
provide coverage for hand held users or where 
receiver desense is a problem. You supply the 
second receiver & RF link and the VS-2 does 
the rest. Complete instructions and diagrams 
included with the VS-2. 

I. 

00 979 Postpaid 

Pegasus Electronics, Inc. 
88 New Dorp Plaza 
Suite 106 
Staten Island, NY 10306 
(212) 667-9137 
Afthated with Co msec Corp. 

VISA 

..201 

NEW TS830S for $150? 

Yes indeed! Just add a Matched Pair of top-
quality 2.1 KHz BW (bandwidth) Fox Tango 
Filters. Here are a few quotes from users: 

Makes a new rig out of my old TS830Sl..." 
"...VBT now works the way I dreamed it should..." 

"...Spectacular improvement in SSB selectivity..." 
"...Completely eliminates my need for a CW filter..." 
"...Simple installation - excellent instructions..." 

The Fox Tango filters are notably superior to both 
original 2.7KHz BW units but especially the 
modest ceramic 2nd IF; our substitutes are 8-pole 
discrete-crystal construction. The comparative 
FT vs Kenwood results? VBT OFF -RX BW: 2.0 vs 
2.4; Shape Factor: 1.19 vs 1.34; 80dB BW: 2.48 vs 
3.41; Ultimate Rejection: 110dB vs 80. VBT SET 
FOR CW at 300Hz BW - SF 2.9 vs 3.33; Insertion 
Loss: 1dB vs 10dB. 

AND NOW A NEW TS 930S! 
Tests prove that the same filters improve the '930 
even more than our '830. Don't buy CW filters-not 
even ours. You probably won't need them! 

INTRODUCTORY PRICE: (Complete Kit)...$150 
Includes Matched Pair of Fox Tanao Filters, 

all needed cables, parts, detailed instructions. 
Specify kit desired: FTK-830 or FTK-930. 

Shipping $3 (Air $5). FL Sales Tax 5% 

ONE YEAR WARRANTY 
GO FOX-TANGO - TO BE SURE.' 
Order by Mail or Telephone. 

AUTHORIZED EUROPEAN AGENTS 

Scand)nawa MICROTEC (Norway) 

Other INGOIMPEX (West Germany) 

y i; 371, 

• 

FOX TANGO CORPORATION 
Box 15944S W Palm Beach FL 33406 

Phone 13051 683-9587  ,..,323 

7 4MHz VFO 

3.58MHz US8 

5 3MHz VFO x 2 

3.58MHz USB 

3 8MHz LS13 

7 i MHz LSEI 
l4 2MHz USB 

11. Suggested conver-
sion schemes for amateur-
band exciters. 

comparable variable ca-
pacitor would do just as 
well. The transistors used 
are common, inexpensive, 
and easily substituted with 
something you may have 
on hand. 

Ideas 

This crystal filter and 
single-sideband generator 
could be used in many 
other ways (see Fig. 11). Us-
ing a vfo frequency of 7.3 
MHz would give a lower 
sideband output on 75 
meters. Doubling the out-
put of an auxiliary 5-MHz 

vfo would provide an upper 
sideband signal on 20 me-
ters or a lower sideband 
signal on 40 meters. Many 
refinements are also possi-
ble which would make this 
exciter more versatile, but 
even without them it is pos-
sible to have an exciter with 
a quality single-sideband 
filter for very little. 
The following parts may 

not be listed by advertisers, 
but they usually can supply 
them: 
• MC1496 - Godbout Elec-
tronics, Jameco Electron-
ics. 
• TL442 -Active Compo-
nent Sales Corp., Box 1035, 
Framingham MA 01701. 
• CA3028 - A Idelco. • 

References 

1. J. Pochet F6BQP, "Crystal 

Ladder Filters," Wireless World, 

July, 1977, p. 62. 

2. Pat Hawker G3VA, "Technical 

Topics," Radio Communication, 

June, 1977, p. 448. 

3. Amidon Associates, 12033 

Otsego St., N. Hollywood CA 

91607. 

VIDEOSCAN 1000 - HIGH RESOLUTION SSTV 

Rivals Co m mercial TV 
Quality 

New generation amateur-standard scan converter sends and 

receives sharp pictures with up to 16 times better resolution 
than earlier units. Three scan rates, optional call sign and 

much more. Easy to use. Amateur, phone line TV, surveillance, 
teleconferencing, etc. Free "How To Get Started In SSTV" 

Kit: VS•K $595.00 Wired: VS-F $795.00 Shipping: $6.00 

CODE * STAR - ALL MODE CODE READER 

More Features Per Dollar Than Anything Else! 

COOS • 11•11. 

wwww#   
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Ideal for novices. SWLs and seasoned amateurs. Bu  -m code. 
practice oscillator and speaker, Copies Morse, RTTY and ASCII. 
Large LEDs. Easy to connect and operate. Automatic speed 
tracking. Excellent digital/analog filtering. 12VDC or 120VAC 

with AC adapter provided. Compact. 2Ibs. Connect computer 
(like VIC•201 /mutter with optional ASCII output port. 

Kit: CS.K $159.95 Wired: CS-F $219.95 Shipping: $5.00 
ASCII Port: Kit: cS.IK $59.95 Wired: CS-IF $79.95 

0 

MORSE-A-KEYER  C W keyboard  Kit: MAK-K $159.95  Wired: MAK•F $199.95  Shipping: $5.00 

Wisconsin residents add 5% Wisconsin State Sales Tax to all items. 

Ciii rir in, ,'. for FREE brochures, Factory Direct - WE'RE AS NEAR AS YOUR PHONE! 

View C or p or ati o n  Telephone: 14141 241-8144 

P. 0. Box 513G,  Thiensville,  Wisconsin  53092 

DX-Notes Have Gained Wide Acceptance  "In the Amateur Media 

"At DAYTON Hamvention  *All across the USA  "With DX TOO 

58 DXCC PLUS  : DX-Notes Invites Comparison 
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"Log Entire DX Callsign  *Compare Efficiency 

"YOU Choose Modes/Bands  :  "Compare Useability 
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"CO Zone  "IARU Continent  PLUS PREFIX Cross Reference 

"Unique "Rareness" Guide :  1200. Current, Commemorative 
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PLUS Info Computed for YOUR QTH:  Prefixes Indexed 

*Time Zone Difference  : PLUS COUNTRY Cross Reference 

*EXACT Beam Heading  :  500. Possessions. Islands, 

*Miles  *Kilometers  Deleted, ETC Names Listed 

PLUS FREE Bonus  ".5E1 WAZ Kit  : BUY DX-Notes 

JARL Awards Kit 

*Highly Acclaimed Worksheets 

*AJD  10 Call Areas 

"WAJA  47 Prefectures 

JCC  647 Cities 

"JCG  569 Guns 

Complete with JARL Informatlo , 

*Logical Organization 

*Efficiency Engineered 

Alphabetical Cross Reference 

"Determine the JARL Code * 

*Available ONLY from KII6ML 

*1400 Entries Listed 

PLUS FREE Bonus 
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Guide To RTTY 
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ft 

100% totally NEW edition comprising de-
tails on 5500 frequencies and stations. 
The original and ONLY authoritative list 
of most shortwave commercial, military, 
press, aeronautical, embassy and 
weather broadcasting RTTY stations. 
Complete worldwide details on shift, 
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station beam headings, formats, special 
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happening in commercial RTTY, how to 
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GILFER SHORTWAVE 
‘...Dept. #731 , Box 239, Park Ridge NJ 07656 1 
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—one or hundreds— 

• high stability 

• prompt service 

• cost savings 

• General Communication 
• Industry 
• Marine VHF 
• Scanners 
• Amateur Bands 
• CB Standard 
• CB Special 
• Microprocessor 

Cali or Write 

JAN CRYSTALS 
P O. Box  06017 
Ft. Myexs.  Fl.  33906 - 8017 
All Phones  (813) 939 -2397 

"ERFECT 
ANTENNA • 
FOR 

10-15-20 METERS 

VERTICAL 

OMNI-GAIN 

HALFWAVE 
END FED 

NO RADIALS 

NO REFLECTED 
POWER 

BROADBAND 

FIXED OR 
PORTABLE 

REMOTE TUNING 

2 KW PEP 

UPS SHIPPABLE 

113 
R3 may be the perfect 
antenna for condominiums, 
apartments, small lots or any 
limited space situation. It is a 
great antenna for hams who 
are concerned about neat 
appearance and maximum 
performance. 

R3's self supporting radiator 
is only.21ft-6.4m high x 1ft 
.304m wide at the base. 
Assembly is quick and easy 
for portable, marine, field day, 
DX-peditions, or fixed 
installations. It is complete 
with remote tuner. 

AVAILABLE THROUGH 
DEALERS WORLDWIDE 

(4.3 
a s h a tr i t 

C O R P O R A TI O N 

THE ANTENNA COMPANY 
PO Box 4680 
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WE WILL NOT BE UNDERSOLD!! 
Complete Systems, Antennas, 
Receivers, LNA's & Accessories 

CALL US TODAY!  - ,20 

812-238-1456 

"Nation's Largest Total Communications Distributor" 

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

BARKER MIJILLIAN1SON'S 

PORTABLE 
MODEL KNIENNA 

j3AV 

Designed for 
APARTMENTS - MOTELS  - VACATIONS 
Quick Simple Installation. Operates on 2, 6, 
10, 15, 20 and 40 meters. All coils supplied. 
Only 22-1/2 inches long. Weighs less than 
2 lbs. Supplied with 10 ft. RG 58 coax and 
counter poise. Whip extends to 57 inches. 
Handles up to 300 watts. 
VSWR -1.1:1 when tuned 
Write for more details and other B&W products 
BARKER & WILLIAMSON, INC 
10 CANAL STREET 

BRISTOL PA. 19007 
215-788-5581 

5154 

STAR VIE W MODEL 12K 

• Complete System 

• Easy to Install 

• Reasonably Priced 

• UPS Shippable 
Weight 125 Pounds 

• More than 100 
Channels Accessible 

THE STAR VIEW 12K SYSTEM KIT CONTAINS: 
•12 Foot Antenna 
'Azimuth Elevation Mount 
•24 Channel Receiver 
•120° Low Noise Amplifier 
• Feed Horn 
•Cables & Connectors 
• No Modular Included 
(May be ordered separately for $79.95) 

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

• 

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

Alaska 
Microwave Labs 
4335 E. 5TH STREET ANCHORAGE, ALASKA 99504 
1907) 338-0340  DEPT 73 

CHIP CAPACITORS 
1 2 22. 33. 4 7. 68. TO 18. 22. 27 47. 100. 120. 
180. 220, 270. 330. 390 470 560 NO 820, 16. 1 26 
180 090 820 IOK 1000 DE, 

GaAs FITS 
MGF 1400 NE  2 008  01 4GHZ  MUG  15DB 
MGF 14 12 NF  0 80B  15 4GHZ  MAO  180B 
MCI •;.00 Ni 1 O M ,-, 110-17 NE .' 7000 MAC, 140830 

$19 00 
S85 00 

$14 00 

COAX CONNECTORS 
BNC  CHASSIS  MOUNT  SQUARE  FLANGE 
BNC PLUG FOR AG-S8 
SMA CHASSIS MOUNT SQUARE  FLANGE 
SMA CHASSIS MOUNT PLUG SO  FLANGE 
SMA CHASSIS  MOUNT  STRIP-LINE  TAB 
SMA PLUG FOR RG-58 
SMA PtUG FOR 110-174 
SMA PLUG FOR 141 SEMI RIGID 
TYPE N CHASSIS MOUNT SQUARE FLANGE 
TYPE N PLUG FOR RG•9/RG-8 
TYPE N DOUBLE MALE 
TYPE N FOR 141 SEMI-RIGID 
TYPE N CHASSIS MOUNT PLUG SQUARE FLANGE 

$195 
51 95 
5610 
58 50 
56 75 
56 75 
S6 75 
S3 96 
S3 75 
S3 75 
$7 25 
515 00 
5,4 04 

SILVER PLATING KIT 
Will plate Copper Brass Bronze Nickel Tin Pewtei 
Gold and most white metal alloys  S36 00 

VTO 
072T -1 2 7GHZ TO 3 2GHZ MIN POWER OUT 10 MW 
TUNING VOLTAGE 0 TO 200 Vcc •15 VDC @ 60 MA  S98 00 
V82T-1 SAME AS 0721.1 BUT FRIO 3 6GHZ TO 4 2GHZ  598 00 

•  I.  10 
APPROX 3 25 • 5 0 • 0312 
APPROX 3 25 • 5 0 • 0625 

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

LEADLESS CERAMIC CAPACITORS 

ru . .ANTEE Oh StMiLONOu CoRS 

OPEN AT 8 PM EST CLOSED 8PM PST 
ORDERS ARE POSTAGE PAID 

COD - VISA - MASTERCHARGE 
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INovice Random-4. b. 8 and 10 WPM 
$5.95 

Li  Random-10. 12. 14 and 16 

1 WPM $5 95 
[:Extra Random-16. 18. 20 and 22 
WPM Sr,  

I Gradient 
Series 

• Kantronics Training Tapes, 
Books, and Diskettes 

I Theory 
:l'aeRf s an instructive  

interview-

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

latest exams. 
New Novice Study Tape-$6.95 
New General Study Tape Set-(two) 
$11.95 
General Q & A Tape-Questions simi-
lar to those on the FCC exam with good 
possible answers by Extra-class John 
Lenahan. KORW. $6.95 
Advanced Study Tapes-(two) $11.95 
Extra Study Tape- $6.95 
Break the 13 WPM Barrier-by Phil 
Anderson WOXI. Hints and techniques 
to break the 13 WPM barrier and get 

your General license. $6.95 

1General-Includes General manual. Gen-
eral Study Tape set and QSO-2 Tape. 
$19.95 

I Random 
Code 

IPush yourself gradually with slowly in-
creasing code generated by computer to 

' exact Morse specifications. Tape trail-
scripts included. 
Novice Gradient-4 to 9 WPM $6.95 
General Gradient-7 to 15 WPM $6.95 
Extra Gradient-13 to 23 WPM $6.95 
High-Speed Gradient-18 to 30 WPM 

$6.95 

Super 
Gradient 
Combines "enhanced" code with gradual 
increases in speed for easier copying. 
Transcript of the QS0s and exam included 
with each tape 
. Novice Super QSO Gradient-4 to 9 
WPM $6 95 

L; General Super QSO Gradient-7 to 
15 WPM $6.95 

!- Extra Super QSO Gradient-13 to 23 
WPM $6 95 
High-Speed Super QSO Gradient-
18 to 30 WPM $6.95 

QSO Tape 
Series 
Simulated "on-the-air" conversations -de-
signed for the current-style FCC tests. 
Tape transcripts and fill-in-the-blank exams 
included. 
QSO Tape-7.5. 10. 13 and 15 WPM 
$5.95 
QSO-2 Tape-another hour of QS0s at 
7.5. 10. 13 and 15 WPM $5.95 

E Q50-13 Tape-all 13 WPM $5.95 

Super Tapes 
Kantronics Super tapes generate charac-
ters sent at higher speeds with longer 
spaces for easier copying. Great for learn-
ing code and breaking copying barriers! 
Transcripts included. 
L_ Super 5 WPM-Instructor teaches code 
from characters to words and sentences. 
$5.95 

Li Super QSO-QS0s at 7.5. 10. 13 and 
15 WPM. with exam $5.95 

Li Super QSO 13-QSO format with en-
hanced code at 13 WPM. $5.95 
Super QXX-High-speed QS0s at 25. 
30. 35 and 40 WPM. with exam $5.95 

List Titles Below  Quantity  Price 

Total 

QXX Tapes 
"On-the-air" format at Extra-class speeds. 
Tape transcripts included. 
0 QXX Tape-20. 23 and 26 WPM with 
exam $5.95 
QXX-2 Tape-another hour of QS0s at 

20. 23 and 26 WPM $5.95 
Q-Signals and Short Words-Learn to 
hear groups of letters as units at high 
speed. 22, 33 and 40 WPM $5 95 

Bookshelf 
General-Class Amateur License 
Study Guide-By Phil Anderson. 
WOXI. $6.50 
Computers and the Radio Amateur 
-Phil Anderson. WOXI $18.95 

0 Morse Code, Breaking the Bar-
rier (with flashcards)- by Phil 
Anderson, WOXI $3.00 

0 FCC Amateur Radio Exams Syl-
labi for Novice through Extra 
Class Edited by Phil Anderson, WOXI 
$2.50 

Educational s 
Software  11 
Use your Apple II plus computer as the 
tool to help you upgrade. Each program is 
available on 5).," diskette. 

CW Tutorial for Apple - Computer 
generated code gives perfect practice on 
random letters and numbers, call signs, 
QS0's, and abbreviations. Operator can 
select 5 to 50 WPM. Excellent for Novice 
to Extra. $29.95 
Theory Diskettes for Apple - Over 
one hundred multiple choice questions 
about Amateur radio theory give great 
practice for the FCC-exams. An explana-
tion follows each answer giving the 
opportunity to learn 
0 Novice Theory Diskette $19.95 
0 General Theory Diskette - 19.95 
0 Advanced Theory Diskette - 19.95 
El Extra Theory Diskette 19.95 

Name   
Address   
City  State  Zip   
Master Card  0 Visa  [ Check  0 Money Order 

Card No.  Expiration Date   
Please include '1 shipping/handling for single tapes. '2 for multiple 
tape orders Please allow 2-4 weeks for delivery. All cassettes 60 
minutes. 

Phone: (913) 842-7745 
Address: 1202 East 23rd St. 

Lawrence, Ks. 66044 



King of the Pulse Generators 
One-shot or a train, TTL or CMOS, this 
generator will fit the bill. It's just what 
your test bench always wanted. 

Ronald A. Miara WA.3RIS 

8803 Enfield Court, #22 

Laurel MD 20708 

This handy pulse gener-
ator is built around two 

commonly available under-
a-dollar ICs. Both pulse 
width and repetition rate 
are continuously variable 
over six decade ranges from 
one microsecond to one 
second  Normal and in-
verted pulse train outputs 
are available, and a one-
shot feature allows the user 

to output a single puke by 
depressing a front-panel 
push-button switch. The 
outputs are TTL and 5-V-dc 
CMOS compatible. 

To operate the generator, 
the desired repetition rate 
range is selected with switch 
Si. (Repetition rate is the 
time between the occur-
rence of each pulse and is 
equal to the reciprocal of 
the frequency of the pulse 
train.) The ranges that may 
be selected by Si are: 1 pds, 

10 µs, 100 las, 1 ms, 10 ms, 
and 100 ms. Variable resis-
tor R1 is then used to tune 
the repetition rate between 

Ici  1C13 19 IC10111 IC12 

C   
SO ONE -SHOT —I-

52 PULSE WIDTH .5v  

10K  

one and ten times the range 
value selected by Si. For ex-
ample, if Si is set to 10 j.is 
and R1 is set to 1X (fully 

431 
R4   100K 

53 EN PULSE TRAIN 
•55 

10K  

ch EN ONE-SHOT  74C00 CMOS 74C00 CMOS 

ICI  IC2 IC3 IC4 15 

R2 (0K 

SI REP RATE 
Ca   e 

AS 
101( 

CW 
17 10M 

•55 IA 

5 

74C00 CMOS 
6 

CA 
ft 

RI ---DUAL --100K 

U2 74121 TTL 
01,F 

•5V 

CI 47pF  I,S) C2 470pF  ((0,S) C3 47000 1100,S) C4 047,F  (IrKS) 
C5  47,F  ((0.S) 
C6  4 7,F  (100 ,KS) C7 4700  (1,S) C13 4700,F (10,S) C9 047,F :.00415) 
CIO  47,F CI I 4 7,F  (10mS) Cl2 47,F  (100K,S) 

GND 

Pulse generator. 

100 73 Magazine • January, 1983 
Fig. 1. 



counterclockwise), a pulse 
will occur every 10 .is. R1 
may then be tuned up to ten 
times this value (10X, fully 
clockwise), in which case a 
pulse will be output every 
100 ms. 
Pulse width is similarly set 

with S2 and R4. S2 selects 
the same range values as Si, 
and R4 is used to tune the 
pulse width from one to ten 
times the value selected by 
Si. Pulse widths with duty 
cycles up to 90% may be set 
up. (Duty cycle is defined as 
the ratio of time the pulse is 
on to the time of a complete 
cycle, times one hundred. 
An ordinary square wave 
would then have a 50% du-
ty cycle since it is on half the 
time of a complete cycle.) 
To use the pulse genera-

tor as a one-shot, switch S3 
is closed, disabling the out-
put pulse train. Push-button 
switch S4 is then depressed 
and released to output a sin-
gle pulse from U2. 
Refer to the schematic 

(Fig. 1) to understand how 

the pulse generator works. 
Three NAND gates in U1 are 
configured with capacitors 
Cl through C6, variable re-
sistor R1, and resistors R2 
and R3 to form a square-
wave oscillator. The fre-
quency of this oscillator de-
termines the repetition rate 
of the generator. The re-
sistors were chosen to pro-
duce repetition rates in 
convenient decade ranges. 
The oscillator drives one-
shot generator U2. Capac-
itors C7 through C12, vari-
able resistor R4, and resis-
tors R5 and R6 determine 
the width of the pulses out-
put from U2. The values of 
these resistors and capaci-
tors were also chosen to pro-
duce pulse widths in decade 
ranges. Since the oscillator 
driving U2 causes pulses to 
be output at a periodic rate, 
the output of U2 becomes 
the output of the pulse 
generator. 
Construction of this unit 

is not critical. Short lead 
lengths and an all-metal en-

INTERNAL 
OSCILLATOR 
OUTPUT. Ul PIN 8 

T1 

NORMAL OUTPUT 

INVERTED OUTPUT 0 

CYCLE I 

72  100mS 

CYCLE 2 

Fig. 2. Pulse generator timing diagram. This shows a pulse 
train which has a 10-0 pulse width and a 100-µs repetition 
rate. The duty cycle is equal to 10 ps divided by 100 j.s times 
one hundred percent, which equals 10 percent. 

closure should be used to 
ensure a clean and stable 
pulse-train output. U1 
(74C00) should be CMOS, 
not TTL, to ensure that the 
oscillator will work. The ac-
curacy of the pulse width 
and repetition rate depends 
on the tolerance of the resis-
tors and capacitors used 
and how carefully the front-
panel multiplier controls are 
labeled (from 1X to 10X). 
Since I normally use an os-
cilloscope to set up my 
pulse generator, I used sim-

ple front-panel labeling and 
rely on the scope for calibra-
tion of the pulse train. Sim-
ple front-panel labeling also 
keeps the cabinet size small 
since less space is required 
on the front panel. My unit 
is powered by four penlight 
batteries which drive a min-
iature three-terminal + 5-V-
dc regulator IC (LM309H). 
The small size and low 

cost of this handy pulse gen-
erator should make it a nice 
addition to any ham's 
work bench. • 

( SATELLITES  ) 
Late September brought amateur satellite enthusiasts something 

to cheer about for a change. On the 20th, the University of Surrey 
amateur scientific satellite (UoSAT) was rescued from oblivion when 
ground controllers managed to turn its telemetry beacons off for the 
first time since April. By the time you read this, UoSAT may already 
be back in full operation. 
The trouble with UoSAT (also known as UoSAT-OSCAR 9 or, more 

simply, UO-9) began when both the 2-meter and 70-cm beacons were 
accidentally commanded on at the same time. The effect was to de-
sense both receivers aboard the bird, making it impossible for 
UoSAT to "hear" instructions from the ground. Even the massive 
26-dB-gain 2-meter EME array of K1WHS proved insufficient to break 
through. 
After an enormous expenditure of time and effort, the spell was fi-

nally broken on 70 cm when the UoSAT salvage team obtained the 
services of a little-used 150-foot dish antenna at SRI International in 
California. With a gain at 70 cm of 46 dB and an erp approaching 12 
megawatts, the big dish did the trick, though not without practically 
being rebuilt by the UoSAT gang in the process. 
Fortunately, UoSAT seems none the worse for the experience. 

The satellite, which does not carry communications transponders, 
continues to send a steady stream of scientific data earthward. In 
addition to telemetry beacons at 145.825 and 435 MHz, look for HF 
beacons at 7.05, 14.002, 21.002, and 28.510 MHz. An on-board TV 
camera may be activated as well. 
Ever since the failure of the European Space Agency (ESA) 

Ariane rocket during its fifth flight (September 9), the date for the 
launch of AMSAT's Phase IIIB satellite has been anyone's guess. 

The best bet is now sometime in mid-April, assuming no further 
problems arise. 
Thanks to AMSAT Satellite Report.—Jeff Delray WB8BTH, 

73 Staff. 

Amateur Satellite Reference Orbits 

OSCAR 8  RS-5  RS-6  RS-7  RS-8 
Date  UTC  EQX  UTC  EQX  UTC  EQX  UTC  EQX  UTC  EQX  Date 
m. 

Jan  1  0113  97  0041  38  0008  33  0108  46  0041  36  1 
2  0118  98  0036  38  0152  61  0059  45  0038  37  2 
3  0122  99  0030  38  0136  59  0049  44  0035  38  3 
4  0127 101  0025  39  0121  56  0039  43  0032  39  4 
5  0131 102  0020  39  0105  54  0030  42  0030  39  5 
6  0135 103  0014  39  0050  52  0020  41  0027  40  6 
7  0140 104  0009  39  0035  49  0010  40  0024  41  7 
8  0001  79  0004  39  0019  47  0001  39  0021  42  8 
9  0006  80  0158  69  0004  45  0150  68  0018  43  9 
10  0010  82  0153  70  0147  72  0141  67  0016  44  10 
11  0014  83  0147  70  0132  70  0131  67  0013  44  11 
12  0019  84  0142  70  0116  67  0121  66  0010  45  12 
13  0023  85  0137  70  0101  65  0112  65  0007  46  13 
14  0028  86  0131  70  0046  63  0102  64  0004  47  14 
15  0032  87  0126  71  0030  60  0053  63  0001  48  15 
16  0036  88  0121  71  0015  58  0043  62  0158  79  16 
17  0041  90  0115  71  0158  86  0033  61  0156  79  17 
18  0045  91  0110  71  0143  83  0024  60  0153  80  18 
19  0050  92  0105  71  0127  81  0014  59  0150  81  19 
20  0054  93  0059  72  0112  79  0004  59  0147  82  20 
21  0059  94  0054  72  0056  76  0154  88  0144  83  21 
22  0103  95  0049  72  0041  74  0144  87  0142  84  22 
23  0107  96  0043  72  0026  72  0135  86  0139  84  23 
24  0112  98  0038  72  0010  69  0125  85  0136  85  24 
25  0116  99  0033  72  0154  97  0115  84  0133  86  25 
26  0121 100  0027  73  0138  94  0106  83  0130  87  26 
27  0125 101  0022  73  0123  92  0056  82  0127  88  27 
28  0129 102  0017  73  0107  90  0046  81  0125  88  28 
29  0134 103  0011  73  0052  87  0037  81  0122  89  29 
30  0138 104  0006  73  0037  85  0027  80  0119  90  30 
31  0143 105  0001  74  0021  83  0017  79  0116  91  31 

Feb  1  0004  81  0155 104  0006  80  0008  78  0113  92  1 
2  0008  82  0149 104  0149 108  0157 107  0111  93  2 
3  0013  83  0144 104  0134 106  0148 106  0108  93  3 
4  0017  84  0139 104  0118 103  0138 105  0105  94  4 
5  0022  85  0133 105  0103 101  0128 104  0102  95  5 
6  0026  86  0128 105  0048  99  0119 103  0059  96  6 
7  0030  88  0123 105  0032  96  0109 102  0056  97  7 
8  0035  89  0117 105  0017  94  0059 102  0054  98  8 
9  0039  90  0112 105  0001  92  0050 101  0051  98  9 
10  0044  91  0107 106  0145 119  0040 100  0048  99  10 
11  0048  92  0101 106  0129 117  0030  99  0045 100  11 
12  0052  93  0056 106  0114 114  0021  98  0042 101  12 
13  0057  94  0051 106  0059 112  0011  97  0040 102  13 
14  0101  96  0045 106  0043 110  0002  96  0037 102  14 
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CONTESTS 
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

ZERO-DISTRICT QS0 PARTY 

Starts: 2000 GMT January 8 
Ends: 0200 GMT January 10 
Organized by the Mississippi Valley Ra-

dio Club. Stations outside of zero district 

will work zero stations only, zeros may 

work any station. The same station may 

be worked once on each band and each 

mode. However, mobile stations 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, and 28125. 

SCORING: 

Multiply the number of zero-district 
counties by the number of contacts. Zeros 

score by adding ARRL sections, zero-

district counties, and DXCC countries 

worked and then multiplying by total 
contacts. 

ENTRIES & AWARDS: 

Certificates will be issued to all en-

trants who submit a log and an SASE. En. 
dorsements will be given for the high 

score in each ARRL section, DX country, 

and Novice/Technician Class. Mail logs 

by February 15th to: WOSI. 3528 W. Colum-

bia. Davenport IA 52804. Include an SASE 

for log forms or results. 

WORLD COMMUNICATION 
YEAR 

Starts: 0001 GMT January 15 
Ends: 2400 GMT January 15 
On November 19, 1981, the United Na-

tions General Assembly adopted a resolu-

tion proclaiming 1983 a "World Communi-

cation Year: Development of Communica-

tions Infrastructures." The basic objec-

tives of the WCY are: (I) to provide the op. 

portunity for all countries to undertake an 

in-depth review and analysis of their poli-
cies on communications development, 

and (2) to stimulate the accelerated devel-

opment of communications infrastruc-

tures. The Potomac Valley Radio Club is 

sponsoring this contest in support of the 
World Communication Year. 

All licensed radio amateurs worldwide 

are eligible to participate. There will be 

two categories: single operator and multi-

operator. Both categories are mixed-

mode. Only stations using one transmitter 

are eligible for an award. The same sta-

tion may be worked once on each band. 

Telephony (including SSTV) and Telegra-
phy (including RTTY) emissions count as 

separate bands. No cross-emission con-
tacts are allowed. The main objective is to 

contact as many other amateurs as possi-

ble, anywhere in the world, using 1.8 MHz 
to 275 GHz, excluding the 10-, 18., and 

24-MHz bands. 

EXCHANGE: 

All stations will send their ITU region 

and their ITU zone. For example, the fol-

lowing stations would send the listed ex-

changes: DL1AA. 128: W1AAA, 208: and 
JA 1AAA, 345. 

SCORING,. 

OSO points are 4 points per OSO out-
side your ITU region. 2 points if inside your 

CALENDAR 
Jan 1 

Jan 8 

Jan 8-9 
Jan 8.10 

Jan 9 

Jan 9-10 

Jan 15 

Jan 15-16 

Jan 15-16 

Jan 15.16 

Jan 15-16 

Jan 22-23 

Jan 22-23 

Jan 29-Feb 6 

Feb 5-6 

Feb 5-6 

Feb 19-20 

Feb 19-20 
Feb 26 

Mar 5-6 

Mar 12-13 

Apr 9-10 

Apr 9-10 

Apr 16-17 
Jun 11-12 

Jun 25-26 

Jul 9-10 

ARRL Straight Key Night 

73 40-Meter Worldwide SSB Championship 
ARRL OSO Party—CW 

Zero-District OSO Party 

73 80-Meter Worldwide SSB Championship 

ARRL OSO Party—Phone 

World Communication Year Amateur Radio Activity 

73 160-Meter Worldwide SSB Championship 

Hunting Lions in the Air Contest 

ORP CW Contest 

ARRL VHF Sweepstakes 

Texas OSO Party 

North Dakota OSO Party 
ARRL Novice Roundup 

New Hampshire OSO Party 

South Carolina OSO Party 

YL ISSB OSO Party—Phone 

ARRL International DX Contest—CW 

RTTY World Championship Contest 

ARRL International DX Contest—Phone 

YL ISSB OSO Party—CW 

CARF Commonwealth Phone Contest 

ARRL OSO Party—CW 

ARRL OSO Party—Phone 
ARRL VHF OSO Party 

ARRL Field Day 

IARU Radiosport Championship 

The RARA RAG 
NEWSLETTER OF THE MONTH 

Beauty is not just skin deep. Al least, not in the winner of thiE month's newsletter 

contest, The RaRa Rag, published by the Rochester Amateur Radio Association. 

The thoroughly professional look of The Rag includes typeset and printed text, 

with even margins on both sides, headlines, cutoff lines, and clean graphics. It is 
all printed in booklet format on heavy paper. 

But the beauty doesn't stop there. The Rag's contents go way beyond the usual 

list of upcoming events, meeting dates, and president's message. One extra 

feature of the newsletter is "Cop's Corner,'" which keeps members posted on local 
street construction and emergency service. 

For history buffs, there is "The RaRa Rag 20 Years Ago," and to bring the reader 

up to date, the editors have included news shorts from the W5Y/ Report and other 
news services. Other features include news of the club's various special interest 

groups, a fitting forum for what appears to be an exceptionally active club. 

Congratulations to Editor Ronald Jakubowski K2RJ and his staff for putting 

together a club newsletter that reads as good as it looks. 

To enter your club's newsletter in our contest, send a copy to: Editorial Offices, 
73, Peterborough NH 03458. 

ITU region but outside your zone, and 1 

point if inside your ITU zone. The multi-

plier is the number of ITU zones worked on 

each band. For final score, multiply the 
total OSO points for all bands by the total 

zones worked for all bands. 

AWARDS: 

A plaque will be awarded to the high-

scoring station of each category (single-

and multi-operator) in each of the three 

ITU regions. A certificate will be awarded 
to the high-scoring entrant of each cate-
gory in each ITU zone. In addition, a certifi-

cate will be awarded to one UHF/micro-

wave station of each ITU zone judged to 
have displayed the most outstanding 

achievement. Members of PVRC may not 
receive awards. 

ENTRIES: 

All entrants are to use a suitable log 
form and summary sheet of their choice. 

Logs should include times in GMT, bands, 

calls, complete exchange, and OSO 

points for each OSO. Multipliers should 
be clearly marked in each log. Cross-

check sheets (dupe sheets) are required 

if more than 200 OSOs are made on 
any band. 

Summary sheets should be a single 

page and show number of OSOs. OSO 

points, zone multiplier for each band, and 

the total score. The summary sheet must 

contain the entrant's callsign, region, 

zone, name, and address. Multi-operator 

stations must list the name and call (if 

any) of each operator. Entries for the spe-

cial UHF/microwave award should be indi• 
cated on the front of the summary sheet 
with a description of the basis of the UHF/ 

microwave award written on the back of 
the summary sheet. 

Entries must be postmarked by Febru-

ary 28th and mailec to: PVRC, PO Box 337. 
Crownsville MD 21032. 

Each entrant agrees to be bound by the 

provisions of the rules, by the regulations 

of his licensing authority, and by the deci-

sions of the Amateur Radio Activity 

Awards Committee. An entry may be dis-
qualified if the overall score is reduced by 

more than two percent. An entry will be 

disqualified if more than two percent of 

duplicates are left in the log. A penalty of 

8 OSO points will be assessed for each du-

plicate OSO or for each miscopied call-

sign or exchange found by the awards 
committee 

HUNTING LIONS 
IN THE AIR CONTEST 

Starts: 1200 GMT January 15 
Ends: 1200 GMT January 16 
The contest is sponsored by Lions Club 

International and coordinated by Lions 

Club Rio de Janeiro Arpoador. Brazil. Par-
ticipation in the contest is open to all duly 

licensed radio operators, Lion and non-

Lion. There are two modes: phone and 

CW. Participation in both modes is al-

lowed but points are counted separately. 

All amateur stations participating must 

operate within their licensing regulation. 
Separate categories will exist for single 

operators and radio clubs/societies. Mul-

ti-operators may participate, but each pre-
fix must be listed on the log. 

Use all bands. 80 through 10 meters. 

Only one OSO with the same station 

on each band may be counted. Remem-
ber that phone and CW are counted 
separately! 

EXCHANGE: 

RS(T) and sequential OSO number. 

When a contact is made with any Lion, 

VOLUNTEERS NEEDED 
How would you like to be on the "inside" of a major amateur-radio contest? 

Here's your chance! 

We're looking for volunteers to become members of the 73 Contest Commit-
tee. Anyone with an interest in contesting and a willingness to work hard is wel-

come. Committee members will help with the following: 

1. Contest rules and ethics 

2. Forms and correspondence 
3. Log checking and scoring 

4. Fillirg out and mailing awards 

Heading up the contest committee is KE7C. Please drop him a note (with 
SASE) and let him know you can help. Write to Bill Gosney KE7C, 73 Contest 

Committee, 2665 North Busby Road, Oak Harbor WA 98277. 

We want YOU on the 73 Contest Team! 
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Leo, or Lioness, the name of the club CO 

tacted should be clearly identified. 

SCORING.' 

OSOs within the same continent count 

1 point while those between different con-

tinents count 3 points. Score 1 extra bo-

nus point for each OSO with a member of 

a Lions Club, Leo Club, or Lioness Club 

and 5 points for a OSO with a member of 

the Lions Club Rio de Janeiro Arpoador. 

Contacts between Brazilian stations will 

count only 2 extra points. Contacts be-

tween members of the Arpoador club will 

not count any bonus points. 

AWARDS: 

For single-operator entries the Lions 

Club International will present trophies 

for first, second, and third place on both 

modes. Fourth through tenth places will 

receive plaques. A trophy will be present-

ed to the first-place radio club/society on 
both modes. In addition, each log sent by 

participants with a minimum of 5 contacts 

will receive a special certificate. The con-

test committee will also select and award 
the most active Lions Club participating 

in the contest. 

ENTRIES: 

Keep a separate log for each mode. 

Each participant will note in the logs the 

callsign and information exchanged. Con-
firmation of contacts will be made by 

comparing the logs of the participants. 

Participants should send their logs by air 

mail not later than 30 days after the con-

test to: Contest Committee, Hunting 

Lions in the Air, Lions Club of Rio de 
Janeiro Arpoador, Rua Souza Lima 4149, 

Apt, 402. 22081 Rio de Janeiro. RI, Brazil. 

MICHIGAN CIRP CLUB 
CW CONTEST 

Starts: 1500 GMT January 15 
Ends: 1500 GMT January 16 
This is a CW-only, all-bands (160-10-

meter) ORP contest sponsored by the 
Michigan ORP Club. The contest is open 

to all amateurs and all are eligible for 

awards. General call will be "CO ORP 
DE ..." Each station will be competing 

within their own state, province, or coun-

try in one of three categories: 1) one Watt 

or less of output power, 21 five Watts or 

less of output power, and 3) over five 

Watts of output power. 

EXCHANGE 

RST, OSO number, and power output 

SCORING.. 

Each contact is worth one OSO point. 

Multiply total OSO points (all bands) by 
the number of states, provinces, and 

countries worked per band for total 

points. If using emergency power (100% 

natural and 100% battery) then apply a 1.5 
bonus multiplier. 

AWARDS: 

Certificates will be awarded to the high. 

est-scoring stations in each state, prov-

ince, or country. 

ENTRIES: 

Log information must include: full log 

data with a separate log for each band, 

name, address, equipment used, and pow. 

er output. Logs must be received by the 
contest manager no later than six weeks 
after the end of the contest. \NNE stations 

please send an SASE, all others please 

send 2 IRCs if contest results are desired. 
Address all entries to: Contest Manager. 

Michigan ORP Club, 281 Crescent Drive, 

Portland MI 48875 

THE NORTH DAKOTA 
OSO PARTY 

0000 to 0800 and 1600 to 2400 
GMT January 22, 

0800 to 1600 GMT January 23 
Sponsored again by the Red River Ra-

dio Amateurs of Fargo, North Dakota. 

Work stations once per band and mode. 

EXCHANGE: 

RS(T) and state, province, country, or 

North Dakota county. Novices, please in-

dicate Novice status. 

FREQUENCIES: 

Phone-1835, 3905, 7280, 14295, 21380. 

28580. 
CW-1810, 3540, 7035, 14035, 21035, 

28035. 

Novice-3725, 7125, 21125, 28125. 

SCORING: 

Phone contacts count 10 points, CW 

20 points, and RTTY 50 points. North 

Dakota stations count an additional 100-

point bonus for working five Novices. 

North Dakota stations multiply score by 

total of states, provinces, and countries 

worked (max 53). 

ENTRIES & AWARDS: 

Certificates to state, province. and 

country winners. Plaque to North Dakota 

winner and highest scorer outside North 

Dakota. Mail logs by February 28th to: Bill 

Snyder WOLHS, Box 2784, Fargo ND 

58108-2784. Include a large SASE for 

results. 

TEXAS OSO PARTY 

Starts: 0000 GMT January 22 
Ends: 2400 GMT January 23 
Sponsored by the West Texas Amateur 

Radio Club of Odessa, Texas. Use all 

bands and modes. Each station may be 

worked again upon each county change. 

Singie.operator entries only. CW OSOs 
must be in CW subbands only. 

EXCHANGE: 

OSO number (beginning with 001) and 

state, province, country, or Texas county. 

FREQUENCIES' 

Novice-3710, 7110, 21110, 28110. 

Phone-3940. 7260, 14280, 21370, 

28600. 
CW-3565. 7065, 14065, 21065, 28065 

SCORING: 

All non-Texas stations score points as 

follows: Phone contact with fixed station 

in Texas-1 point. CW contact with fixed 
station in Texas-2 points. Phone contact 

with mobile station in Texas-5 points. 

CW contact with mobile station in Texas 

—7 points. Multiply by the number of 

Texas counties worked (254 max). 
All Texas stations score 1 point per con. 

tact on phone, 2 points on CW regardless 
whether fixed or mobile. Multiply by the 

number of states, countries, and Cana-

dian provinces worked. 

AWARDS: 

Plaques to top scores: US, US Novice. 

DX, Canada, Texas fixed, Texas mobile. 

Texas Novice. Certificates to top score in 
each state, country, and province. Certit, 

cates also to top 10 Texas stations. Spy 
cial awards as activity dictates. 

ENTRIES: 

All logs must be received by Mdich 

15th. Mail entries to: WTARC, PO Box 

9944, Odessa TX 79762-0041. 

RESULTS 
THE 1ST ANNUAL 40/80 PHONE CONTEST 

—A TREMENDOUS SUCCESS— 
"Truly unbelievable, it was fantastic, like cat chin' fish in a barrel..." Those 

were the words and phrases echoed by nearly every contestant in 73's First An-
nual 40- and 80-Meter Phone Contest. There is little doubt that this event will re-

main on the contest calendar for many years to come. We are grateful to those 

who made it all happen! 

After the dust had finally settled. VE5DX became the World 40-Meter Phone 

Champion for single-operator stations. Congratulations to you Jim, a superb 
performance. 14YNO and company firmly took the World 40-Meter Champion-

ship for the multi-operator category. Fantastic job, fellas! 

On 80 Meters, I3MAU is the World Single-Operator Phone Champion, and the 
group at N9NC tied down the winning score to take the world multi-operator title. 

Fabulous scores for such a difficult band. 

Combining both the 40- and 80-meter contest scores, CN8C0 became the 

1982 Low-Band Champion for single operators while VE2ZP and crew took top 

honors in the multi-operator category. Take a look at the scoring summary, to 

see an impressive job by two top-notch stations. 
Who made the most contacts, you ask? Among 40-meter single ops, VE5DX 

made 972 OSOs, followed by KK9A (856) and W9RE (851). In the 40-meter multi-op 

standings, N9NB was credited with 1098 OSOs, followed by a distant second. 

KD4TO, with a demanding 972 contact total. On 80 meters. considering band 

conditions, the competition was just as fierce. N7DF from Utah tallied 700 OSOs 

for the single-operator category, while VE5XK accumulated 672 contacts on the 

band. In the 80-meter multi-Operator class, N9NC and crew mustered 793 con. 

facts with VE2ZP (597) and W4CN (564) trailing. 
Looking at the combined contest scores for both bands, N7DF turned in 1188 

OSOs with 931 OSOs registered by second-place finisher KC4OV in the single. 

operator category. For multi-ops, VE2ZP recorded 1271 OSOs followed by 

N4BAA of Florida with 1066 contacts. 

Was the band open? Well on 40-meters the following stations turned in 30 or 
more DX country multipliers: 14YNO (59), I5MPK (4z), YV5ANE (44), W9RE (41), 

N3AMK (40), VE5DX (39), VE2ZP (38), CN8C0 (38). JA2BAY (35), LX1JX (35), 

N4BAA (33). N9NB (31), and KJ9D (31). As expected, the 80-meter DX totals were 

somewhat less with the following stations scoring 20 or more DX multipliers: 

I3MAU (58), CN8C0 (53), KO2M (39), DA1RE (34), WB2DHY (30), I5MPK (29), 

N4BAA (28), / MS (28), DF9ZP (27). ZF2DX (27), N7DF (24), JAI ELY (22), AK1A (22), 

and OK1KZ (22). 
One of the most interesting aspects of tallying any contest is the opportunity 

to summarize the equipment used by competing stations. Every year brings new 

surprises. 
Which antenna dominated on which band? Naturally the wire (economy ver-

sion) array led the pack. Look at the statistics: 

40•Meter Antennas 

Dipole/inverted yeas  39.8% 
Monoband vertical  11.6% 

Delta loop  9.3% 

Trap vertical  9.3% 

2-element yagi  7.0% 

IA-wave sloper  4.6% 

2-element delta loop  4.6% 

2-element wire beam, 

bobtail curtains, 
2.element quads, 3.element yaws, 

and phased verticals  2.3% each 

81:1•Meter Ant   

Delta .00p 
1/4 -wave sloper 
Full-wave vertical 

Trap vertical 
Phased verticals 

3.element wire yagi 

Inverted-L 

2-element delta loop 

11.1 % 
11.1 % 

8.3% 

8.3% 

5.5% 

5.5% 
2.7% 

2.7% 

Of all the stations that turned in entries, 28% declared that they were running 

completely "barefoot" while 2% stated that they were running 500 Watts, 15% 
were running a kilowatt, and a dramatic 55% were radiating two kilos! What 

were they using as exciters? 39.7% of the contestants claimed to be running 

Kenwoods, 21.3% were running Yaesu gear, 22.4% were operating Drake equip. 

ment, 6.5% were Collins, while the remaining 10.1 % were divided amongst Ten. 
Tec, Icom, Heathkit, Tempo, and yes, even home.brew equipment. 

So what does all this add up to? . . a debut not to be forgotten, an event full of 
surprises which left a lasting impression on all who witnessed this two-day 

extravaganza. 

This brings us to the second annual event which is just around the corner. 

Look for the 40- and 80.meter contest announcement in last month's issue of 73. 
This year the event is being split into two separate parts. The World 40-Meter 

Phone Championship will be held on January 8, while the World 80-Meter Phone 

Championship event is scheduled for the following day, January 9, 1983. Each 
promises to become a record breaker in its own right. For all the details, send 

your SASE directly to the official contest address, attention Billy Maddox, 468 

Century Vista Drive, Arnold MD 21012. 
So start pruning your antennas. I intend to work each one of you on both 

bands so mark the dates on your calendar. Get on the band right now and begin 
telling other amateurs about the contest, especially the DX stations. Pitch in 

and pass the word! Good luck in the contest. 

Continued 
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40/80-METER CONTEST SOAPBOX 

"Glad to take part, even if it was just a little bit. Really enjoyed it!"—N1BMV. 

"Lots of fun. Am going to try 80 meters next year."—KA1CDC. 

"Super contest.. .1 know I'll be back next year"—WA1ZAM. 

"Too many carriers and foreign broadcasts on 40!"—KA2HTH. 

"My first contest ever. Really enjoyed it and am looking forward to next 

year."—WB2IWJ. 

"The gang here had a blast."—KF2X. 

"Fine contest but I suggest limiting the action to the general portion of the 
band."—N3AWS. 

"Would have liked to have participated more. Look for me again next 
year."—W3ICM. 

"You've got another winner"—K3IXD. 

"Great contest—lots of great contacts were made on the 40 this 
weekend."—KF3M. 

"Hope to get a vlo and increase my multiplier total. Sure enjoyed the 

contest."—KC3N. 

"Enjoyed the contest and, once and for all, recognized the District of Colum-
bia as a separate multiplierr—W3USS. 

"Good propagation at times. Fantastic turnout. Should be a classic 

event."—N4BAA. 

"Great contest with lots of potential as the years go by."—N4UH. 

"Had a very good time and worked some new states."—N5AFV. 

"TNX for sponsoring this enjoyable contest. Had a great time 
on 40."—N5CP0. 

"Whooee, quite an event!"—KC5NO. 

"Learned a lot about my station. Looking forward to next year."—WB5YWO. 

"Better to have the 40-meter test on CW rather than SSB."—N6JM. 

"A very good contest. Not much heard during the daytime."—W6YMH. 

"Thanks for staging this contest, I enjoyed it immensely. Hope to be back 

next year to improve the score."—KA7AKO. 

"Where were the VEs? Great stateside turnout!"—N7DF. 
"Where were the JAs?"—KB7G. 
"Let's do it again next year!"—AK7J. 

"Great contest and I'll be back next year!"—K7PGL. 

"Fine contest idea, thanks to 73. Lots of activity on the bands. Wish there 

was more DX on 40."—N8ATR. 

"Damn fun despite the tremendous big guns. I'll give it a shot again next 
year."—KC8GN. 

"Very successful debut. Good time of year too! See you next year for 

surer— W8VEN. 

"I seem to have scored very well. Lots of good contacts to be had."—KK9A. 

"Everyone involved has my congratulations. I wish all contests were this 
much fun."—KJ9D. 

"Surprised at the number of stations on the 40-meter band. Broadcast stations really 

got fierce! Will try 80-meters next year."—K9FMR. 

"Bands were in great shape. Had a great time."—KB9TI. 

"Activity and band conditions were excellent. Korea on 15 was a new one for 

me!"—KOCS. 

"Great contest. Nice to work a contest that doesn't take up all weekend. 

Family-man special!"—WAO1DK. 

"Excellent contest. Definitely will be back next year."—KOUK. 

"WB4OXZ and I found it rough going on 80. Worth every minute of it though. 
Had a ball."—C6ADV. 

"Definitely should become one of the biggies , Unbelievable participation for 

a first time event!"—CN8CO. 

"Fun contest. I'll tell more Europeans about it."—DL8U1. 
"I know why CW is beautiful now—very hard on phone with 50 Watts. There's 

always next year."—G3WKS. 

"My first touch of 40- and 80-meter contesting and I loved it."—H44SH. 

"Marvelous contest though conditions weren't the best for me. Am looking 

forward to next year."—HI8GB. 

"Nice contest indeed. We hope to do better next year."-14YNO. 

"Very good contest. Not much activity in JA-land on contest."—JA1FFY. 

"Lots of activity on 40-meters but not many Europeans. See you again next 
year."—LA5YF. 

"Good propagation but no Europeans in the contest. Maybe next year it will 

get more atlention."—LX1JX. 

"Very good idea to establish this contest. Hope more Europeans hear about 
it! See you next year."—OK2BLG. 

"Thanks for the contest, a very good idea. Enjoyed 80 meters."—OX3IM. 

"Didn't work a single North American station."—PA3AZM. 

"Nice contest with good propagation. Wish W/VEs would listen below 3.800 

MHz. Very strong in Europe!"—SM4CAN. 

"Great contest and is sure to grow as it gets more publicity."—VE1AJJ. 
"Thoroughly enjoyed the contest. Very well conceived, very well attended—a 

definite winner"—VE2ZP. 

"Appreciate the contests. 80 was very difficult with 20 + static. USA stations 
forget we can only work 3.5.3. 7 on phone."—VK5BW. 

"Very little activity in Romania. Maybe advertisements will help."—Y0413XX. 

WNE 40-METER SINGLE OPERATOR  KJ7R(-)  ID  161  183  40  11  9333 

VE1AJJ•  NB  143  179  42  10  9308 
Consign  0TH  OSOs  OSO Pts,  StlPr,  DX  Total  KR8X  OH  262  262  35  9170 

VE5DX(W)  SASK  972  1192  56  39  113240  AK3J  PA  144  208  38  5  8944 

W9RE*  IN  851  1084  56  41  105148  W2FTY(-)  NY  114  162  36  13  7938 

N3AMK•  PA  771  1042  55  40  99180  N8TN  OH  200  233  32  3  7922 

KK9A(-)  IL  856  1093  57  25  87440  WA4LRO  TN  123  133  38  11  6517 

KA1XN •  MA  761  802  56  23  63358  K5UCV  TX  127  164  35  3  6232 

WBEIJ BM •  OH  759  823  56  19  61725  W8DN  OH  112  139  41  2  5977 

KG4OV*  TN  600  736  67  14  59616  N9AML(-)  IN  107  161  37  5957 

KC5N0*  TX  663  730  55  18  53290  KB7G(-)  WA  120  136  37  6  5848 

KC.3N(-)  PA  674  872  53  3  48832  KD4WY(-)  NC  140  157  33  5181 
N8AKY(-)  MI  441  598  53  21  44252  W3ARK  PA  206  206  24  4944 

KF3M  PA  675  829  48  5  43937  WB5YIN0(-)  OK  121  130  35  3  4940 

WACIDK*  MN  539  639  51  13  40896  WD8MOV  OH  53  111  24  20  4884 

N7DF•  UT  488  547  51  11  38290  K1NCD(-)  CT  106  165  29  4785 

KA1CDC(-)  MA  516  661  48  4  34372  W3ETB  PA  125  167  25  3  4676 

KC8JH(-)  OH  400  460  52  20  33120  WA3JXW  PA  136  136  34  4624 

N8ATR  OH  477  637  45  6  32487  KI7M(-)  OR  89  107  30  13  4601 
VE2RV •  OU  305  397  55  25  31760  WB9OBX(-)  WI  157  157  29  4553 

KL7HHX(-)  AK  289  570  40  14  30780  WA2HCC(-)  NJ  110  156  25  3  4368 

K3MRG  PA  380  551  53  29203  N5CP0  TX  84  118  37  4366 
K4HAV(-)  GA  434  535  45  9  28890  N5CMF  TX  81  97  43  4171 

WD4I BO  GA  484  570  47  2  27360  N5AFV  OK  102  119  35  4165 

K9MWM(-)  CO  468  495  50  5  27225  KF1B  CT  77  98  29  13  4116 
W1MX(KA1R)  MA  370  444  46  15  27084  N4DEF  GA  108  127  29  3  4064 
K5ZD(-)  TX  353  372  52  10  23064  K4FPF  VA  82  111  31  4  3885 

WBOUFL(-)  IA  286  397  46  10  22052  N3AWS  PA  93  123  29  3567 
W3BGN  PA  259  430  42  8  21500  1N8VEN  WV  96  98  34  1  3430 

WA8YTM(-)  WV  423  483  34  7  19703  KJ2N  NJ  63  92  20  16  3312 

NF4F( -)  TN  348  357  45  5  17850  K3ND  PA  89  99  32  6  3267 

K7PGL(-)  MT  284  297  42  13  16335  W5GVP  TX  eo  94  30  4  3196 

KA4RKD(-)  AL  278  335  44  4  16080  W3AP  PA  73  100  27  4  3100 

K3IXD(-)  MD  220  259  45  3  15022  W6YMH •  CA  72  81  28  9  2997 

WB2THN •  NY  263  266  48  6  14364  K1VUT  MA  84  98  26  4  2940 

NR4S  TN  218  349  38  3  14309  NOCZO(-1  ND  81  95  29  2755 

WA2HFI/0  IL  250  269  45  4  13181  W4KMS  VA  87  87  29  2523 

WAOTKJ(-)  KS  135  198  35  28  12474  KJ9R  IL  84  84  30  2520 

KA9CTM  IL  196  240  46  1  11280  WB8YEW  OH  78  78  32  2496 

AA4FF(-)  VA  161  189  40  19  11151  KC7EH  OR  52  68  24  12  2312 

W8AN M  OH  196  259  37  4  10619  K8CV  MI  56  63  29  7  2268 

N4ARO  TN  213  243  39  3  10026  KC8P  MI  66  66  32  2112 

WB9UZR  IL  174  290  32  2  9860  KC8G N  OH  66  67  30  2010 
W5PWG  TX  154  184  43  9  9568  K8JOS  OH  64  80  25  2000 
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WA2IFS  NJ  35  59  9  17  1534  KC8JH(-)  OH  335  342  46  7  18126 
NL7D  AK  34  67  20  1  1407  WA1ZAM•  MA  363  367  45  4  17983 

KBOC(-)  MN  51  52  24  1  1300  KB3N0*  PA  294  305  45  10  16775 

KA7AKO  WA  se  49  24  1  1225  KI7M(-)  OR  232  271  53  6  15989 

K31.1(-)  DC  70  70  16  1120  N4AR0(-)  TN  254  259  49  4  13727 

N1ADX  MA  46  91  10  910  AK1A(-)  NH  168  206  41  22  12978 

WD8OYF  OH  53  se  16  848  W6TPH(-)  CA  228  240  41  12  12720 

WD8MRF  OH  49  82  15  735  KDOXR(-)  AL  244  248  41  3  10912 

WAOWWW  MN  32  32  32  704  W4PZV(-)  FL  141  161  46  18  10304 

VV3YA  PA  44  44  15  660  VE1AJJ•  NB  149  178  40  17  10146 

W7ABX(-)  NV  26  30  14  4  540  W3BGN(-)  PA  152  198  30  19  9702 

KB9IT  IL  39  39  11  429  KA1R(-)  MA  202  209  30  7  7733 

N6JM  CA  19  zo  15  1  320  KC5LK•  MS  159  161  45  2  7567 

AK7F  WA  10  10  8  eo  WA1TCA(-)  CT  149  154  40  5  6930 

N2DCH  NY  9  9  7  56  W3AP  PA  144  160  38  3  6560 

District champion  NOZA  CO  112  125  41  11  6500 '   
(-) State/provincial champion  WA2IFS(-)  NJ  128  133  42  5  6251 

(W) Contest winner  KB8WB  OH  119  126  42  7  6174 
KK8L  OH  150  150  36  5400 

WB2TKB  NY  126  131  36  4  5240 

N8TN  OH  153  153  33  5049 

Consign  0TH  OSOs  OSO Pt..  St/Pr.  DX  Total  W5PWG(-)  TX  114  119  39  3  4998 
WAOWWW  MN  118  118  38  4484 

N9NB(W)  IN  1098  1329  31  112965 
KF1B  CT  94  102  35  8  4386 

KINTO•  KY  972  1208  24  95432 
WD8MRF  OH  90  95  37  3  3800 

VE2ZP•  OUE  704  909  38  86355 
N1SR  MA  90  99  33  5  3762 

KJ9D•  IN  681  927  31  77868 
N4BAA(-)  FL  645  772  53  33  66392  KR8X  OH  133  133  28  3724 

WB8YEW  OH  ea  96  37  3552 
KF2X"  NY  565  774  27  58050 
N4FKF  KY  303  16069  W8VEN(-)  WV  97  97  34  3298 

KA2HTH(-)  NY  267  422  28  11816  W8ANM  OH  88  88  36  3168 
W3YA  PA  44  44  15  KJ2N  NJ  87  99  31  6  3069 •  660 

N1BMV  CT  100  100  27  2700 
• District champion  W1GOM(-)  OK  71  74  32  3  2590 

(-) State/provincial champion  K3ND  PA  71  78  29  5  2516 
(W) Contest winner  W4KMS(-)  VA  76  76  31  2356 

W3ETB  PA  82  86  25  1  2336 

DX 40-METER SINGLE OPERATOR  K3ZJ(-)  DC  ea  ee  22  1  2185 
VE100*  OUE  74  79  22  5  2133 

CallsIgn  0TH  OSOs  OSO Pt..  St/Pr.  DX  Total  WD8MOV  OH  55  59  29  2  1829 

YV5ANE(1N)  Venezuela  359  732  46  44  65880  KB7M(-)  WY  55  55  30  1650 

CN8C0*  Morocco  361  744  44  38  61008  WB2IWJ  NY  72  72  20  1440 

H44SH•  Solomon Is.  291  581  45  20  37765  W2FTY  NY  47  4e  27  1  1344 

LA5YF•  Norway  221  513  37  26  32319  K1NCD  CT  58  58  22  1276 
JA2BAY"  Japan  205  390  38  35  28470  AK7F(-)  WA  43  45  26  2  1250 

HI4AGE*  Dom. Rep.  209  417  45  17  24603  WB9OBX(-)  WI  51  51  21  1155 

CT4K0*  Portugal  169  350  33  20  18550  W1 LUG  MA  52  52  21  1092 
YV3BOS  Venezuela  155  312  32  23  17160  K8CV  MI  40  ao  27  1080 

VK5BW•  Australia  157  306  21  22  13158  WD8OYF  OH  47  47  20  940 

LX1JX•  Luxembourg  119  246  1  35  8856  KB9IT  IL  43  43  19  817 

DL8U1  West Germany  72  139  19  16  4865  K4FPF  VA  41  41  19  779 
JA1ELY  Japan  68  130  22  15  4810  NOCMC(-)  ND  26  26  20  520 

SM4CAN •  Sweden  23  46  15  600  W6YMH  CA  28  28  17  476 
OK1AGN •  Czechoslovakia  17  50  1  12  650  AK7J(-)  AZ  19  19  16  304 
14CSP*  Italy  21  38  1  12  494  W3ICM(-)  MD  21  22  10  1  242 

G3WKS•  England  14  44  6  264  N2DCH  NY  20  20  11  220 
YO9CUF/3*  Romania  18  23  10  230  W7ABX(-)  NV  20  20  10  200 
G5EBA  England  11  22  9  198  NL7D(-)  AK  11  20  3  1  80 

JA1FFY  Japan  9  17  3  5  136  KA7AKO  WA  8  8  3  24 

PA3AZM•  Netherlands  9  18  6  108 

YO4BXX  Romania  10  20  5  100 

YO3KWJ  Romania  3  6  3  18 

(W) Contest winner 

• DX country champion 

WNE 40-METER MULTI-OPERATOR 

DX 40-METER M
ULTI-OPERATOR
 

N9NC(W) IN 79
3 812 54 17 5
7652 

Callsign 0TH 
OSOs OSO Pt..
 StJPr. DX To
tal VE2ZP* OU
E 567 597 53 
18 42387 

14YNO (W) Ita
ly 672 1400 3
3 59 128800 N
4BAA• FL 421 
456 52 28 364
80 

I5MPK• Italy 
590 1206 44 4
5 107334 W4CN
(-) KY 564 58
1 50 11 35441
 

KF2X• NY 413 
432 48 11 254
88 

(W) Contest w
inner AJ1E• M
A 345 369 40 
17 21033 

• D
X country cha
mpion N4FKF K
Y 212 8692 

WI3OTCF* MO 9
3 118 37 4366
 

WNE 80-METER 
SINGLE OPERAT
OR 

W3YA• PA 2 2 
1 2 

Consign 0TH O
SOs OSO Pt.. 
StJPr. DX Tot
al ' District
 

KO2M(W) NY 5
10 666 52 39 
60606 (-) Sta
te 

N7DF• UT 700 
739 54 24 576
42 (W) Contes
t winner 

KIM' MO 552 8
35 53 28 5143
5 

WB2DHY* NY 34
6 545 48 30 4
2510 

DX 80-METER S
INGLE OPERATO
R 

VE5XK• SASK 6
72 681 54 8 4
2222 

K2SWP1-1 NY 4
92 530 50 15 
34450 CallsIg
n 0TH OSOs OS
O Pt.. StJPr.
 DX Total 

KB9MW• IL 530
 570 52 7 336
30 I3MAU(W) I
taly 507 983 
40 58 96334 

N8ATR• OH 311
 326 47 11 32
487 CN8C0* Mo
rocco 441 882
 23 53 67032 

NA6T• CA 373 
454 51 19 318
50 C6ADV• Bah
amas 296 316 
52 16 21488 

N8AKY(-) MI 4
39 453 50 11 
27633 HI8GBG•
 Dom. Rep. 14
9 294 49 9 17
052 

KOUK(-) CO 40
7 417 49 7 23
352 OK1MSM• C
zechoslovakia
 165 320 52 1
6640 

KC4OV • TN 33
1 342 46 10 1
9152 HI8GB Do
m. Rep. 145 2
84 41 10 1448
4 

• District 

(-) State/provincial 

(W) Contest winner 

WNE 80-METER MULTI-OPERATOR 
Calisign  0TH  OSOs  OSO Pls.  StJPr.  DX  Total 
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DF9ZP•  West Germany  121  239  26  27  12667  WB8YEW  OH  108  170  53  22  12750 

ZF2DX*  Grand Cayman  149  178  42  27  12282  K3ND  PA  160  177  61  11  12744 

OX3ZM•  Greenland  117  234  28  18  10810  K1NCD  CT  164  223  51  11373 

YV3BOS•  Venezuela  96  192  35  16  9792  WAOWWW•  MN  150  150  70  10500 

JA1ELY•  Japan  128  216  18  22  8240  WB9OBX*  WI  208  208  50  10400 
DA 1 RE  West Germany  107  200  34  6800  W4KMS  VA  163  163  60  9780 

H44SH •  Solomon Is.  69  137  19  15  5658  WD8MRF  OH  139  177  52  3  9735 

8P6KX"  Barbados  78  106  25  17  4452  K4FPF  VA  123  152  50  4  8208 

JH7JGG  Japan  89  159  14  9  3657  K8CV  MI  96  103  56  7  6489 

OK1KZ  Czechoslovakia  52  89  1  22  2047  K3ZJ  DC  164  165  38  1  6435 

OK1AGN  Czechoslovakia  37  73  4  15  1387  W6YMH•  CA  100  109  45  9  5886 

SM4CAN•  Sweden  30  so  11  9  1200  WD8OYF  OH  100  100  36  3600 

OK2BLG  Czechoslovakia  26  51  14  7  1071  KB9IT  IL  82  82  30  2460 

I4CSP*  Italy  38  70  1  14  1050  NL7D  AK  45  87  23  2  2175 

G5EBA*  England  32  62  14  868  AK7F  WA  53  55  34  2  1980 

DL8UI  West Germany  20  39  7  6  507  KA7AKO  WA  56  57  27  1  1596 

YO4BXX*  Romania  21  41  9  369  VV7ABX  NV  46  50  24  4  1400 

PA3AZM•  Netherlands  18  36  10  360  N2DCH  NY  29  29  18  522 

DF3A0  West Germany  17  34  6  4  340  • District award 
JA5AUC  Japan  16  28  7  3  280  (W) Contest winner 
VK5BW•  Australia  13  22  1  9  220 

JA3HTT  Japan  9  16  6  96 
YO3KWJ  Romania  6  11  4  44 

• DX country 

(W) Contest winner 

Check log: YO6LV 

DX 80-METER MULTI-OPERATOR 

Consign  0TH OSOs  OSO Pts.  SLIPr.  DX  Total 

I5MPK(W)  Italy  191  176  30  29  22184 

(W) Contest winner 

WNE COMBINED 40/80-METER 

SINGLE OPERATOR 

Cal!sign  0TH  OSOs  OSO Pts.  SUPT.  DX  Total 

N7DF(W)  UT  1188  1286  105  33  180040 

KC40V•  TN  931  1078  113  24  147686 

N8AKY•  MI  880  1051  103  32  141885 

N8ATR  OH  788  963  92  17  104967 

KC8JH  OH  735  802  98  27  100250 

W3BGN•  PA  411  628  72  27  62172 

N4ARO  TN  467  502  88  7  47690 

VE1AJJ•  NB  297  357  82  27  38913 

KI7M•  OR  321  378  83  19  38556 

W5PWG•  TX  268  303  82  12  28482 

W8ANM  OH  284  347  73  4  26719 

N8TN  OH  353  386  65  2  25862 

KR8X  OH  395  395  53  20935 

W3AP  PA  217  260  65  7  18720 

KFIB  CT  171  200  64  21  17000 

W2FTY•  NY  161  210  63  14  16170 

WA2IFS  NJ  163  192  51  23  14016 

KJ2N  NJ  150  191  51  22  13943 

W3ETB  PA  207  253  50  4  13662 

W8VEN  WV  193  195  68  1  13455 

DOD 

WNE COMBINED 40/80-METER 

MULTI-OPERATOR 

CaIlsIgn  0TH  OSOs  OSO Pts.  SUPT.  DX  Total 

VE2ZP(W)  QUE  1271  1506  110  56  249996 

N4BAA  FL  1066  1228  105  61  205076 

KF2X  NY  978  1206  96  36  161604 

W3YA  PA  48  46  16  736 

(W) Contest winner 

DX COMBINED 40/80-METER 

SINGLE OPERATOR 
CaNsIgn  OTH  OSOs  OSO Pts.  SUPT.  DX  Total 

CN8CO(W)  Morocco  802  1626  67  91  256908 

H44SH  Solomon Is.  360  718  64  35  71082 

YV3BOS  Venezuela  251  504  67  39  53424 

JA1ELY  Japan  196  346  40  37  26642 

VK5BW  Australia  170  328  22  31  17384 

DL8U1  West Germany  92  178  26  22  8544 

OK1AGN  Czechoslovakia  54  123  5  27  3936 

SM4CAN  Sweden  53  106  26  9  3710 

I4CSP  Italy  59  1C€  2  26  3024 

G5EBA  England  43  84  23  1932 

PA3AZM  Netherlands  17  54  16  864 

YO4BXX  Romania  31  61  14  854 

YO3KWJ  Romania  9  17  7  119 

(I() Contest winner 

DX COMBINED 40/80-METER 

MULTI-OPERATOR 

Callsign  0TH  OSOs  OSO Pts  St/Pr  DX  Total 

I5MPK(W)  Italy  74  234136 

KN9A From left to right: 14ZNU,I4OUT, I4JMY, and I4YNO. 
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W9RE AND W8NGO 
160-METER WORLD CHAMPIONS 

"The most activity ever heard on 160" . . "Best contest I've ever operated"... 

"An absolute winner!"  . "Def initely will try again next year. These welcome com-

ments were heard again and again in the wake of 73's 1982 "top-band" event. 

'Wrapped up my Worked All States" . .. "Thanks to the contest I worked another 

new country!" These were some of the rewards earned for just a few hours of con-

test operation by nearly 1500 participants. 

If you're a supporter of 160 meters. you can't help but notice how much the con-

test has grown since its inception some 3 years ago. The bright future of this world-

championship event seems assured. 

Year 

1980 

1981 

1982 

Participants 

569 

917 

1482 

This year, VV9RE single-handedly produced 1118 OSOs, 58 states and provinces, 

and 8 DX counties to become the 1982 World 160-Meter Phone Champion for 

single-operator stations. Mike managed to beat second-place finisher and 1981 

World Champion W8LRL by a margin of 136 OSOs and 20.000 points. A race as 

close as this, involving two of the most prominent stations on the band, sets the 
stage for our 1983 event just around the corner. The upcoming contest will decide 

the best two out of three. 

Both VV9RE and W8LRL are to be congratulated for their superb performance in 

our own "survival of the fittest." Who will surpass W9RE's 1118 OSOs which now 

establishes a world record on 160? 
In the multi-operator category, the crew members at W8NGO are the 1982 World 

Champions. They compiled 877 OSOs, 56 states and provinces, and 4 DX countries 

for a total score of 273.900 contest points. The gang at W4CN, last year's World 

Championship station, finished second with a total of 238,950 points. It was a very 

close race for the top slot, with only 73 OSOs and 1 multipiier separating the two 

stations. Here again, the 1983 contest will decide the best two out of three, since 

last year's champions finished second this time. 

Of all the single-operator entries, the following stations compiled 500 or more 

OSOs: VV9RE (1118). W8LRL (982), WB3GCG (932). WD8CRY (762). WBOCMM (722), 

WICF (697), KJ9D (622), N8ATR (582), N5JB (579), KC8P (561), K9OLL (552). W3BGN 

15241, and N5CG (502). 

In the multi-operator class. 500 or more OSOs were earned by the following sta-

tions: W8NGO (877). W4CN (804), AK2E (688), K9ZUH (677). W9ZX (512), and K9YUG 

(504). 

VV9RE worked the most states and provinces (58) for the single-operator class, 

followed by W8LRL and WB3GCG with 57; K9RJ with 56; KC8P, WD8CRY, KJ9D, 

N5JB. WBOCMM. and K9OLL with 55; W1CF. VV9DUB, and M GM with 54: N5CG, 

WAVKK. KB8HW. and W2FJ with 53; KOANS. W5YZ. KAOHIG. and KA7BTO with 52; 

and KC40V. KOSTF, WA2GZB. N7DF. and KILPS with 51 WIVE multipliers. 

For the multi-operator category, W8NGO. K9YUG. and K9ZUH accumulated the 

most WIVE multipliers. with 56 each; AK2E had 54. W4CN had 53. M K had 52. and 

VV9ZX had 51 states and provinces. 

Screening all logsheets, EA5ET worked 17 DX countries, followed by G3XWZ/A 

with 15 countries; W8LRL with 13; N4IN. OK1AVG, and W1CF with 12: WB3GCG 

and VE1YX with 11: and ZF2DX with 10. 
After all the contest entries have been tabulated, it is rewarding to analyze the 

station equipment and antennas used by the participants. The tables below tell the 

story. 

Equipment  Usage 

Kenwood  38.5% 

Yaesu  27.0% 

Drake  20.5% 

!corn  4.9% 

Ten.Tec  3.3% 

Collins  2.4% 

Hy.Gain, Astro, 

Heath, Signal One  .85% each 

Equipment used in the 160-Meter 

Phone Contest. 

Antenna  Usage 

D(pole/inverted vee  37.3% 

Inverted-L  15.3% 

'/..wave sloper 

Trap vertical 

Shunt-fed tower 

Vertical (V., full wave) 

Long wire 

1/2 -wave sloper 

Quad, delta loop, 

5-element yagi, 

windom, zepp 

Receive antennas only: 

Beverage 

Loop configuration 

9.3% 

9.3% 

7.9% 

7.9% 

5.7% 

2.8% 

.9% each 

10.7% 

1.9% 

Antennas used in the 160-Meter Phone 

Contest. 

The success of this very popular contest would not have been possible without 

the dedication of two superb gentlemen of the "gentleman's band." Our special 

thanks to Dan WA2GZB and Ed K3IXD who both tackled the responsibilities of 
scoring all the entries and corresponding with the entrants. These gents have been 

involved with this world-championship contest ever since its founding some three 

years ago. Both have burned the midnight oil countless nights when the rest of us 

were enjoying the openings on the band. 
The 4th annual contest is lust around the corner. After you read these results. 

pass them on to your friends on 160. Be sure they re aware of our world. 

championship contest, scheduled for January 15.16, 1983. If you think this year's 

scores were record breakers, wait until January 1983! With the relaxation of the 
FCC rules on this band, we expect to see nearly 2,000 stations participating. l'ii be 

there, how about you? 

WORLD 160-METER PHONE CHAMPIONSHIP 
MULTI-OPERATOR STATIONS 

CallsIgn 
W8NGO (W) 

W4CN• 

AK2E• 
K9ZUH• 

K9YUG 

KGIUK• 
VV9ZX 

N8AKY• 

KI3OTJ 

AA1K.13' 

KB8AC• 
NADBR 

KJUR 

WGICEM 

WD8NJR 

KBOSF 
DF5ZD/A' 

State 
MI 

KY 

NY 

IN 

IL 

CO 
IL 

MI 

CO 

DE 
OH 

KY 

KS 
KS 

MI 

CO 
Germany 

OSO  SUN. 
877  56 

804  53 

688  54 
677  56 

504  56 

467  53 
512  51 

369  50 
324  50 

279  46 
244  44 
219  40 

189  43 

143  45 
133  40 

136  40 

35 

(W)  World Champion for 1982 

'  State/Provincial/DX Country Champion 

Disqualified: WB8JBM 

160-METER CONTEST SOAPBOX 

DX 
4 

6 

8 

6 

4 

5 

3 

7 

1 

6 

Points 
273,900 
238,950 

224,750 

213,280 

152,400 

137,120 
130,560 

98,580 

81,000 
75,525 

56,350 
43,800 

41,800 

31,970 
27,470 

27,200 

3,135 

"A very excellent test. Something should be done about improving the conditions, 

however (hi)."-W1BB. 

"Suggest you give a multiplier of zero for all kW stations. With their excess power, 

that would certainly thin the results considerably."-AA1K. 
"My first try at a contest. Hope help those needing Rhode Island. -- W1LOV. 

"Excellent conditions the first night. Sure was a fantastic contest and I'm really 

looking forward to next year, now more than ever."-K1LPS. 

"Lots of activity. The band was extremely crowded."-K1NBN. 

"A very fine event! Many big signals, and there were more stations on the band 

than I have ever heard on 160 meters!"-K2DWI. 

"Had nothing but antenna problems the 1st night. Blew a borrowed rig to top it off. 

I'll be back next year though."-AK2E. 

"Excellent first-night European opening."-N4IN. 

"Score would have been higher but had 300 kHz interference from an op who lives 

just down the road. He deliberately ORMs and the FCC has given him warnings 

about it."-W4PIV. 

"My first 73 contest. Had a great time. Will have a better receiving setup next 
year.  W4 TMR. 

"The most enjoyable contest I've ever been in!"-WITIVW. 

"A bunch of activity on the band. Hardly any DX."- WB4ZPF. 
"Must say there was much activity and I certainly enjoyed it very much."-N5CG. 

"Enjoyed the contest. Sounded like 20 meters. The strobe light atop my 300 vertical 
gave my receiver fits throughout the contest."-W5GFR. 

"Thanks for a fine 160-meter contest."-AE5H. 

"Nice contest. Ended up doing surgery and missed half of it, unfortunate-

ly."-K5JZN. 

"Lots and lots of ORM!"-W5LFG. 

"Very interesting contest. Sure enjoyed it."-KC5LK. 

"Sure had lots of fun in the contest. Lots of OSOs and lots of ORM."-K6ANP. 

"Great contest. Wish I could have worked the entire event."-WD6EFU. 

"Enjoyed it, as I'm Sure everybody did. Second night was not as good as the first. 
Doubled last year's score, though."-W6WBY. 

"Had to work both nights but managed to slip in a few Nevada multipliers for the 
stations on the band."-W7ABX. 

"Sounds like the contest is growing every year. Had a great time as did everyone I 

talked to."-KA7BTO. 

"Daytime contacts are okay but too bad you couldn't work a station a second time 

if you worked him the night before."-N7DF. 

"Sure enjoyed the contest. Lots of stations heard or the band"- WB7FDO. 

"Super contest! I did better than last year and it sure helps toward my 6-band WAS 

award. See you again next year."-AK7H. 
"Very enjoyable contest. Amazed at the number of stations on the band. All were 

very courteous. It was a real gentleman's contest."-K7SFN. 
"Great contest. Heard a lot of activity from my OTH here in Montana. Plenty of 

ORM, too."-K7VIC. 
"Daytime bonus points should be deleted."-KC8A 
"Had lots of fun and looking forward to 1983. The contest is definitely growing each 

year. Thank you, 73!"-N8AKY. 

"S-9 power-line noise throughout the contestr"-W3CV. 

Continued 
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"A fun, gentlemanly affair. Worked maybe 12 calls on 160 the last 35 years. This 

weekend I managed over 700 contacts!"— WD8CRY. 

"Sounded like everyone had a great time."—K8HF. 

"42 states worked. Not bad for a 25-foot helical-wound vertical with only 5 

radials."—KC8NR. 

"Enjoyed the contest very much. I think it is the best one held on 160!--KC8P. 
"Sure enjoyed the contest. Lots and lots of stations were on. I see."—AA8S. 

"Daytime bonus was confusing. Had a great time, though."—K8US. 

CsIlsign  Stahl 

VV9RE (W) 

W8LRL' 

WB3GCG• 

W1CF• 

WD8CRY• 

WBOCMM• 

KJ9D• 

KC8P 

N5JB• 

N8ATR• 

K9OLL• 

WOCM• 

K9RJ 

KB8HW 

N5CG• 
W3BGN• 

W9DUB• 

KC40V• 

KlMNS• 
K1LPS• 

W4TMR• 

KAZBTO* 
KOSTF• 

W4VKK• 

W2FJ• 
N7DF• 

N4IN• 

KAOHIG• 

W5YZ• 

K4A00 

VE1YX• 

N4MM• 

K280' 

KD4NI 

KG4W 

VE2ZP* 

W4PZV 

K7SFN• 

N4ARO 

N3C0 

WB7F00' 

K7VIC• 

WA2GZB 

NA4D• 

W8OBF 

/JOAN 

WAOOFH • 
K3IXD 

WOHW• 

AA8S 

W5GFR 

K3LGC• 

KB3MI 

AE5H• 

W3ICM 

VP980' 

KK8L 

WEATUO 

K2DWI 

KC8A 

K4CNW• 

K6ANP" 

W3AP 

N8TN 

WB1CWZ• 

KC5LK 

VE4WR' 

W4OWJ 

KC8NR 

AE3T 

K2FL 

WBOUFL 

IN 

WV 

MD 
MA 

MI 

CO 

IN 

MI 

TX 

OH 

IL 

KS 

IL 

MI 

OK 

PA 

WI 

TN 
NH 
VT 

NC 

ID 

SD 

GA 

NJ 

UT 

FL 

IA 

NM 

FL 

NS 
VA 

NY 

VA 

VA 

Quebec 
FL 

NV 

TN 

MD 

AZ 

MT 

NJ 

KY 

OH 

IA 

WA 

MD 

MN 

OH 
TX 

DE 
PA 

MS 

MD 

Bermuda 

OH 

TN 

NY 

MI 

SC 
CA 

PA 

OH 

CT 

MS 

Manitoba 

FL 

WV 

PA 

NJ 

IA 

"The first 160-meter contest ever for me. I invited the Smoke Valley ARC over to 

help me out."—WOCEM. 

"Unbelievable activity this year. 73 has done it again!"—WEXCMM. 

"My first effort on 160-meter contesting. I was really impressed with the turnout. 

Had loads of fun."—KAOH1G. 

"Sorry, no US stations heard on the band... just Europeans."—DF5ZDIA. 

"Had a special 160-meter license and heard only Europeans."—EA3CCN. 

"A very popular contest according to the turnout. Good luck."—KH61J. 

WORLD 160-METER PHONE CHAMPIONSHIP 
SINGLE-OPERATOR STATIONS 

OSO  St./Pr,  DX  Points 

1118 

982 

932 

697 

762 

722 

622 

561 

579 

582 

552 

484 

471 

491 

502 

524 

473 

479 
436 

440 

461 

368 

401 

367 

347 

362 

318 

338 

333 

331 

292 

336 

285 

315 

347 

343 

259 

293 

289 

283 

266 

263 

253 

251 

303 

246 

179 

252 

235 

304 
240 

237 

215 

254 

243 

251 

251 

192 

245 

253 

215 

201 

235 

233 

252 
206 

176 

167 

190 

185 

200 

196 

ss  8 
57  13 

57  11 
sa  12 
55  6 

55  8 
55  4 

55  5 

55  3 
so  5 
55  3 

sa  6 
56  4 

53  3 

53  1 

45  4 

54  3 
51  3 
52  3 

51  3 

48  6 

52  7 

51  3 
53  4 

53  6 

51  5 

48  12 

52  3 

52  3 
49  5 

47  11 
4 

49  8 

49  3 
46  1 

42  2 

49  7 

50  1 

as  3 
43  3 

50  3 
49  4 

51  3 

49  3 

39  3 

50 
48  7 
47  1 

50  1 

36  2 

41  5 

40  2 

46  3 

40  1 

39  3 

35  5 

38  2 
4 

2 
1 

3 

2 

1 

2 
1 

48 

48 

39 

37 

44 

42 
35 

37 

33 
41 

49 

45 

44 

42 

5 
1 

2 

34  3 

43 

371,580 

350,700 

322,660 

236,280 

234,240 

230,895 

184,670 

169,800 

169,650 

164.640 

160,950 

147.600 

142,500 

138,320 

135,810 

135.730 

135.660 

130,140 
120.725 

119.610 

117,720 

111,805 

109,080 

106.020 

104.430 

103,880 
101,100 

93.775 

92.950 

90,720 

88,740 

88.400 

84.075 

78,645 

77,315 

75,900 

74,760 

74.715 

74.460 

73.580 

71,285 

70.490 

69,120 

66,040 

62,730 

61,500 

61.410 

60,960 

60.435 

58,140 

56.350 

54,600 
53,410 

52,480 

51,650 

51,200 

51.000 

50,960 

50,635 

48.260 
47.300 

45.900 
44,955 

44,460 

44 A50 

43,680 

43,120 
43,000 

42.750 

41.140 

40,600 

40,140 

W4TWW 

W8DN 

K1NBN• 

WB7OZM• 

AIOZ 

WB4ZPF 

W4YZX 

AK7H 

WA5NFC• 

WA9FTV 

KCtiJH 

K3SXA/MM 

K4YFH 

K1ECK 

K8US 

K5JZN 

NOZA 

N7AKU 

WA9RHU 
ZF2DX• 

VE7WJ• 

VE6OU• 

W3CV 

VE7ERY 

WEI9LFD/1 

W4KMS 

AA4FF 

K4OD 

VV6WBY 

K8SVT 

WA2ORX 

VE1BPY• 

VE2OG 

K8AQM 

VE200 

K9CGO 

KB8YE 

W5LFG 

K2MN 

W1BB 

WD8LCD 

WI LUG/4 
W4HVU 

W1LOV • 

KBOW/6 

WD8MRF 

VE5XU• 

WD8LCN 

KB7M• 

G3XWZ/A• 

K8HF 
EA6ET• 

WD6EFU 

OK1AVG• 

W7ABX 

KB8U0 
KB7WN 

W1GOM/5 

EA3CCN' 
AK7F 

KJ7I 

K8CV 

KA7HBS 

KH6IJ• 

KA8MS0 

8P6KZ' 
VE7FBS 

W3ETB 

N8ASB 

SC 

OH 

ME 

OR 

IA 

VA 

NC 

WA 

AR 

IL 
OH 

NY/MM 

NC 

MA 

OH 

OK 

CO 

NV 

IL 

Grand Cayman 

BC 

Alt. 

PA 

BC 

CT 

VA 

VA 

VA 

CA 

OH 

NY 

PEI 

Quebec 

MI 

Quebec 

IL 

OH 

TX 

NY 

MA 

MI 

VA 

FL 
RI 

CA 

OH 

Sask 

MI 

WY 

England 

OH 

Balearic Is. 

CA 

Czech. 

NV 

MI 

WY 

OK 

Spain 

WA 

AZ 

MI 

WY 

HI 

MI 

Barbados 

BC 

PA 

MI 

KA8ALO  MI 

K9GDF  WI 

179 

177 

175 

191 

154 

154 

165 

130 

156 

130 

123 

124 

176 

167 

143 

110 

99 

138 
118 

82 

110 

127 

92 

100 

119 

109 

126 

112 

105 

116 

103 

93 

93 

117 

101 

89 

85 

98 

95 

72 

101 

85 

71 

94 

71 

73 

60 

62 

58 

94 

59 
57 

44 

71 

50 

62 

33 

35 

26 

ao 
as 
32 

28 

29 

50 

16 

23 

14 

13 

8 
4 

(VV)  World Champion for 1982 

'  State/Provincial/DX Country Champion 

41 

39 

39 

33 

41 

39 

35 

42 

34 

41 

41 

34 

ao 
24 

34 

43 

43 

31 
35 

37 

33 

30 

ao 
38 

29 

31 

27 

30 

32 

30 
31 

33 

34 

27 

27 

31 

30 

27 

26 

30 

22 

23 

25 

21 
26 

24 

26 

25 

23 

23 

zo 

17 

13 

20 
18 

13 

15 

16 

16 

15 
7 

10 

10 

1 

1 

2 

3  40,040 

2  36.285 

2  35,465 

1  32,980 

1  32.550 

2  31,980 

1  30,880 

4  30,820 

2  28.620 

1  27,510 

2  26,660 

6  26,400 

-  26.400 

5  24,505 

-  24.310 

-  23,650 

2  22,725 

1  22,400 
1  21,420 

10  21.150 

3  20,160 
1  19,995 

1  19,270 

-  19,000 

2  18,755 

2  18.315 

2  18,270 
1  17,515 

1  17.490 

-  17,400 

1  16,640 

2  16.625 

-  15.810 

-  15,795 

3  15.300 

2  14,585 

1  13.330 

-  13,230 

1  13,095 

3  12,375 
-  11,110 

1  10.320 

2  10.260 

-  10,185 

-  9.230 

-  8.760 

-  7.930 

-  7.750 

3  7,540 

15  7.450 

-  6.785 

17  5,130 

-  4,600 

12  4.260 

-  4,250 

-  4.030 

-  3.400 

-  3,150 

8  3,120 
1  2,870 

-  2.625 

-  2.560 
-  2,240 

-  2,175 

-  1,750 
6  1.495 

-  1.150 

1  825 

130 

80 

40 
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WORLD TIME 
WATCH 

the first microprocessor watch 
made especially for hams 

24 hr. timer 

microprocessor 
water resistant 

solar assist 

New Low Price 
—$59.95 

The HAM-1 functions include local time, 
world time, (G.M.T. too) count-up and 
count down chronometer, day, month, 
date, alarm and hourly chime. It's ideal 
for log-keeping. DX time conversion and 
10 minute I.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and 
solar cell battery assist. Battery life is 
better than 4 years. The HAM-1 is water 
resistant to 20 meters, the case is 100% 
solid stainless steel and the crystal is 
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year 
warranty. 

2 METER AMPLIFIER 
$39.95 

• 2 Watts In, 10 Watts Out • V.S.VV.R. 
Protected • Can be Used for F.M. & S.S. 
B. • Led Status Indicators • Low Loss 

SO-239 Connectors • Current Drain Less 
Than 2.5A at 13.6 V.D.C. • Massive 
Heatsink • Built In T/R Switch 

TEMPO S-1 UPGRADE KITS 
$39.95 

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

• New Case Assembly • All New Es-
cutcheons  • Spkr./Mic.  Jack  w/Dust 

Cap • New Earphone & Jack • P.C.B. 
and Parts for Easy Installation • Detailed 
Instruction Manual • For Radios With & 

Without T.T. Pad. 

Other Accessories Available: 

Spkr/Mic. Designed for S-1 's.  . $24.95 
Heavy Duty Belt Clip   7.50 

Flex Antenna   6.00 

To Order Call or Write to: 

ADVANCED COMMUNICATIONS 

INTERNATIONAL  .-44 h 
2411 Lincoln Avenue 

Belmont, CA. 94002 U.S.A. 

(415) 595-3949 

Add $3.00 per order for shipping & 
handling. California residents add 6% 
sales tax. Visa, Master Charge accepted. 

1/2-size (75M only 66') 

Multi-Band (5, 4, 3 bands) 

80/75M thru 10M 

Broadbanded - no traps used 

Prices start at $82.50 

M G  ) 
THE M OR-GAIN HD DIPOLES are the 
most advanced, highest performance multi-band HF 

dipole antennas available. Patented design provides 

length one-half of conventional dipoles. 50 ohm 
feed on all bands, no tuner or balun Tquired. Can 
be installed as inverted VEE. Thousands in use 

worldwide. 22 models available including two 

models engineered for optimum performance for the 

novice bands. The Mor-Gain HD dipoles N/T series 

are the only commercial antennas specifically 
designed to meet the operational requirements of 

the novice license. Our 1-year warranty is backed by 

nearly 20 years of HD dipole production experience, 

For detailed 10-page brochure, write or phone 

directly  to M OR-GAIN.  P.O.  Box  3291. 

Leavenworth. Ks. 66048. Tel. (913) 682-3142. 

4511 RTTY Interface 
for TRS-8Or Color 
Computer Owners 

• Simply plug into Program Pale slot. 
• No software to load, it is in ROM. 
• Split screen features word wrap and 
continuously displays status. 

• Selective calling stores incoming 
messages on casette tape. 

• Batidot and ASCII modes. 
• Standard EIA signals to your T.U. 
• Complete documentation supplied. 

4311 RTI'Y Interface 
171  $169.95 — 

RIDGE Tested & assembled; 90 
day warranty, we pay 

SYSTEMS shipping. Mass. real-

CO., INC.  dents  add  5%  sales  tax.  'A trademark of Tandy Corp 

P 0 Box 772. Acton, MA 01720 (617) 264-4251 

DIRECTION 
FINDING? 

DO MI  sltlt , 

M ORE " 

PO W .  OVLO 

315 

2,5 

0 

in  • 

* No Receiver Mods 

* High Sensitivity 

* 135-165 MHz Standard Range 

* Mobile, Base or Remote Use 

* Bright LED Display 

* Optional Digital Readout 

* Optional Serial interface 

* Kits or Assembled Units 

* 12VDC Operation 

* 90 Day Warranty 

New Technology (patent pending) 

converts any VHF FM receiver 

into an advanced Doppler Direc-

tion Finder. Simply plug into 

receiver's antenna and external 

speaker jacks. Use any four 

omnidirectional antennas. Low 

noise, high gain for weak signal 

detection. Use serial AFSK option 

for remote display or tape record-

ing data. Kits from $270. Assem-

bled units and antennas also 

available. Call or write for full 

details and prices. 

0
DOPPLER SYSTEMS  
5540 E. Charter Oak 
Scottsdale, AZ 85254 

(602) 998-1151 
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LINE 1 

LINE 2 

LINE 3 

CALL LETTER" 
ONLY 

$5 HATS 
101 Elm St Suite 4 

Peterborough, NH 03458 

v•187 

Are One Size Fits All o. Nylon 1.1esr, Back 

My Own Lc: 

CIRCLE ONE 

Green Blue Red Gold 

Introduced and the talk of the Dayton Hamfest these Attractive and 
Durable Call Letter Hats are just the thing for Hamfests, Field Day, 
contests and Club Activties. Messages are printed by computer and 
can be up to 6 lines of 18 small letters, 3 lines of 9 large letters or 
any cobination. The Morse Key or your logo takes one large line. 
Discounts for Club orders and Free logo with orders for 12 and up. 
Once your logo is on file with us it is free with any quantity, and 
remember every hat can have a different call or message 

$8 

CALL  LETTER 
  T SHIRTS 

ItIA 1 KPS 
DX HOUND 

DAYTON '82 

FIELD DAY 
ANY MESSAGE 

T-Shirts are Highest Quality 
50/50 Cotton Polyester 

COLOR 
White/Blue Trim  White/Red Trim 

Light Blue  Tan 

SIZE 

Adult Sm Med Lrge X-Lrge 
Child 2-4 6-8 10-12 14-16 

LINE 1  Morsekey .16.1 a_ar 0  My Own Logo  (Provide B & W COPY) 

LINE 2 

LINE 3 

LINE 4 

LINE 5 

Our comfortable and durable T-Shirts are the finest quality avail-
able. Make up your own message, DXCC, WAS, WAC, Hams do it 
with higher frequency, DX Hound, DX-Peditions, Please QSL and 
any other message. Up to six lines of 10 large letters each or up to 
12 lines of 20 small letters each. Discounts for Club orders and 
FREE logo with orders for 12 or more. FAST MAIL ORDER ! ! 

CALL LETTER HATS 101 Elm St. Suite 4, Peterborough, NH 03458 

Name 

Address 

City  State  Zip    

ck  Money Order  Charge Card 

Card   Exp Date 

Signature 

41. ()B M RBI 151.  AddS2To Total For Shipping Charges 

• 

Selling 73 Mag-
azine will make 

money for you. Consid-
er the facts: 

Fact #1: Selling 73 Magazine 
increases store traffic—our dealers 

tell us that 73 Magazine is the hot-
test-selling amateur radio magazine on the 

newsstands. 
Fact #2: There is a direct correlation between 
store traffic and sales—increase the number of people 
coming through your door and you'll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$, 
which means more money for you. And that's a fact. 

For information on selling 73 Magazine, call 
800-343-0728 and speak with Ginnie Boudrieau, our 
bulk sales manager. Or write to her at 73 Magazine, 

80 Pine St., Peterborough, NH 03458. 

MAGAZINE 
80 Pine Street Peterborough, NH 33458 

800-343-0728 

AZDEN 
P CS-4000 
ADVANCED  MICR OC O MPUTER 

CONTR OL - 10  ME M ORIES - 

25  WATTS - SUPER CO MPACT 

142-1 50 M112 - ANY SPLITS 

- ONE-YEAR  WARRANTY - 

ALSO: PCS-300 HT, 
PCS-2800  10 M FM, 
accessories, etc. 

KDK 
F M-2030 

EASY TO OPERATE - SIN GLE-

ER OS  TUNIN G  - SIT - 10 

ME M ORIES - 25 W ATTS - 

SC AN SA ND OR  ME M ORIES - 

TT MIC.  WITH UP/D O WN 

FRE O. C ONT. - ANY SPLITS 

BEEPS AT ME MORY RA ND 

LI MITS  FOR EYES- OFF 

OPERATI ON 

Special discounts - call for quote 

B. G. C ARL ELECTRO NICS 
11128 Claire Ave.  469  Northrld m CA 91326 

Call: 1-213-363-1216 (anytime) Bryan 
AG6R 

COMPARE the HAZER TM 

with foldover + telescoping towers 
• Antenna systems mount on Hazer-Hazer follows parallel to 
outside of tower - Raise to tower top or lower completely to 
ground level. 

• Safety lock system on Hazer operates while raising-lowering & in 
normal position. Never can fall 

• Weight transferred directly to tower Winch cable used only for 
raising & lowering. 

• Will support most antenna arrays up to 20 sq ft. 
• High quality materials & workmanship 
• Safety - speed - convenience - smooth travel 
• Ease to install and use 
• For Rohn 20 & 25 tower — Other towers on request 
Complete with winch. 100 ft of cable. hardware and instructions 

HAZER II Heavy alum $279 95 • VI 7.00 UPS 
HAZER I! l Standard alum. &199.95 • &1300 UPS 
HAZER IV Heavy gal steel $249.95 • $28.00 UPS 

Specify mast diameter when ordering 

MARTIN ENGINEERING P.O. BOX 253 BOONVILLE, MO 85233 
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1FOR THE NOVICE 

1RADIO BOOKSHOP 

New, updated editions 

of our famous novice 

license study guide and novice study tapes. 

PG7 -X T 

.r.”• ••• • 

!f.L7GOD 

NOVICE 
LICENSE 
STUDY 
GUIDE 

T molt, M JunK, 

ttERN 

• NOVICE LICENSE STUDY GUIDE—by Timothy M. Daniel N8RK. Here is the most up to date novice 
guide available. It is complete with information about learning Morse Code, has the latest FCC amateur 
regulations and the current FCC application forms. This guide is not a question/answer memorization 
course but rather it emphasizes the practical side of getting a ham license and putting a station on the 
air. It reflects what the FCC expects a Novice to know without page after page of dull theory. The most 
current information still available at last year's price. SG7357 $4.95.• 

• NOVICE STUDY TAPES—If you are lust getting started in ham radio, you'll find these tapes incispen. 
sable! This up-to-the-minute revision of the 73 Study Course is the perfect way to learn everything you 
need to breeze through the Novice written exam Theory. FCC regulations, and operating skills are all 
covered, and you'll be amazed at how fast you learn using these tapes! 
Once the test is behind you. these tapes will go right on being useful, because they are packed with the 

latest information on setting up your own ham station, and getting on the air 
Thousands of people have discovered now easy learning from cassette can be—order now and enter 

the fascinating world of ham radio , CT7300 Set of 3 —515.95.• 

Scientists have proven that you learn faster by listening than by reading because you can play a cas-
sette tape over and over in your spare time—even while you re driving' You get more and more ir fo 
each time you hear it You can't progress without solid fundamentals These three hour-long tapes give 
you all the basics you'll need to pass the Novice exam easily You'll have an understanding of the ba 
sics which will be invaluable to you for the rest of your life, Can you afford to take your Novice exam 
without first listening to these tapes'? 

Special Offer! Both Novice License Study Guide 

and Novice Study Tapes $19.95 Order NP7300. 

GENERAL LICENSE STUDY GUIDE 

GENERAL 
LKENSE 
STUDY 
GUIDE 
ThiniliV Mi re 

SRI' 1,1, 

4 441111 pill/1 

GENERAL LICENSE STUDY GUIDE —By 
Timothy M. Daniel N8RK This is the 
complete guide to the General License. 
Learning rather than memorizing is the 
secret. This is not a question-and-
answer guide that will gather dust when 
the FCC issues a new test. Instead, this 
book will be a helpful reference, useful 
long after a ham upgrades to General. 
Includes up-to-date FCC rules and an 
application form. Order yours today and 
talk to the world. SG7358 $6.95 

W2NSD/1 
• OSL CARDS -73 turns out a fantastic series of OSL 
cards at about half the cost of having them done else. 
where because they are run as a fill.in between printing 
books and other items in the 73 Print Shop. 250 Style 
W -0W0250 —for $8.95'. 500 Style W -0W0500—for 
$13.95. 250 Style X-0X0250—for $8.95. 500 Style 
X —0X0500; 250 Style Y —0Y0250— for $8.95' : 500 
Style Y-0Y0500—for $13.95.  Allow 6-12 wks for 
delivery 

LIBRARY SHELF BOXES —These sturdy white corru-
gated, dirt boxes each hold a full year of 73, Microcom-
puting or 80 Micro. With your order, request self-
sticking labels for any of the following: 73. Microcom-
puling. 80 Micro, CO, OST, Ham Radio Personal Com-
puting, Radio Electronics, Interface 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. 

Style 
Style 

*1 -2.vsnzi 

For Your 
Ham Shack 
73 Magazine 
Binders 

• 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 I Check or 
money orders only, no phone or CO D orders  73 
Binders, P.O. Box 5120, Philadelphia, PA 19141. 

• NOTE—Above address for Binders only. 

73 

Code Tapes 
any four tapes for 
$15.95! $4.95 each 

"GENESIS" 
5 WPM —CT7305—This is the beginning tape for people 
who do not know the code at all. It takes them through 
the 26 letters, 10 numbers and necessary punctuation, 
complete with practice every step of the way using the 
newest blitz teaching techniques. It is almost mirac. 
ulous! In one hour many people—including kids of ten — 
are able to master the code. The ease of learning gives 
confidence to beginners who might otherwise drop out. 

"THE STICKLER" 
6+ WPM —CT7306 —This is the practice tape for the 
Novice and Technician licenses. It is made up of one 
solid hour of code, sent at the official FCC standard (no 
other tape we've heard uses these standards, so many 
people flunk the code when they are suddenly —under 
pressure—faced with characters sent at 13 wpm and 
spaced for 5 wpm) This tape is not memorizable, unlike 
the zany 5 wpm tape, since the code groups are entirely 
random characters sent in groups of five 

"BACK BREAKER" 
13 + WPM —CT7313—Code groups again, at a brisk 14 
per so you will be  ease when you sit down in front of the 
steely-eyed government inspector and he starts sending 
you plain language at only 13 per You need this extra 
margin to overcome the panic which is universal in the 
test situations When you've spent your money and time 
to take the test, you'll thank heaven you had this back. 
breaking tape 

"COURAGEOUS" 
20 + WPM —CT7320—Coce is what gets you when you 
go for the Extra class license. 11 is so embarrassing to 
panic out just because you didn't prepare yourself with 
this tape Though this is only one word faster, the code 
groups are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape 

"OUTRAGEOUS" 
25 + WPM —CT7325—This is the tape for that small 
group of overachieving hams who wouldn't be content to 
simply satisfy the code require ments of Inc 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 

BACK ISSUES—Complete your collection; many are 
primecollectables now. classics in the field! A full col-
Iection is an invaluable compendium of radio and elec-
tronics knowledge! 
73300  73 BACK ISSUE —BEFORE JULY 1980 

 $ 3.00 
73350  73 BACK ISSUE JULY 1980 THRU OCT. 1981 

 $ 3.50 
73350P  73 BACK ISSUE NOV. 1981 TO PRESENT 

  3.50 
73005  73 BACK ISSUE -5 YOUR CHOICE 

 $10.75 
73010  73 BACK ISSUE -10 YOUR CHOICE 

 $16 00 
73025  73 BACK ISSUE -25 YOUR CHOICE 

 $27 00 
73125  73 BACK ISSUE -25 OUR CHOICE 

  $14. 00 

Shipping. Please adc $1 00 per magazine. Orders of 
ten magazines or twenty-five magazines add $7 50 
per order. 

0 J Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. No C.O.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surface. For foreign airmail $10.00 
per book. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject to change on books net 

\ .published by 73 Magazine J 

FOR TOLL FREE ORDERING CALL 1 800 258 5473 



RADIO BOOKSHOP 
HAND BOOKS FOR 
THE HAMSHACK 

THE COMPLETE SHORTWAVE LISTENER'S HAND-
BOOK, 2nd EDITION by Hank Bennett and Harry L 
Helms. This comprehensive volume contains loads of 
new information from all over the world on the latest 
developments in SWL technology clubs, associations, 
practices and stations. A thorough guide to stations of 
the world by general continental area and frequency is 
included. BK1241 $9.95 

THE TEN METER FM HANDBOOK—by Bob Heil K9EID. 
This handbook has been published to help the ten meter 
enthusiast learn more about the many methods of con-
versions and tricks that are used to make existing units 
work better. Join the great "tinkerers" of the world on ten 
FM and enjoy the fantastic amount of fun in communi-
cating with amateur stations worldwide on ten meter 
FM SK1190 $4 95 • 

THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM 
REPEATERS—by Bill Pasternak WA6ITF (author of 73 
Magazines monthly column "Looking West") This is the 
book for the VHF/UHF FMer, compiled from material 
submitted by over a hundred individuals, clubs, 
organizations and equipment manufacturers. A "must 
have" for your ham shack shelf. BK11115 $12 95.• 

THE NEW 
WEATHER SATELLITE 
HANDBOOK 

TooLs 
TECHNIQUES 

FOR ELECTRONICS 

TOOLS & TECHNIQUES FOR ELECTRONICS—by A. A 
Wicks is an easy-to-understand book written for the 
beginning kit-builder as well as the experienced hob-
byist. It has numerous pictures and descriptions of the 
safe and correct ways to use basic and Specialized tools 
for electronic projects, as well as specialized metal-
working tools and the chemical aids which are used in 
repair shops. BK7348 $4.95.* 

BEHIND THE DIAL—This book explains, in detail, 
what's going on on all the frequencies, from shortwave 
up to microwave. It gives the reader a good idea of what 
he can find and where to find it, including some of the 
secret stations such as the C.I.A. and the F.B.I. 
Everything is covered short of microwave monitoring. 
Anyone interested in purchasing a shortwave receiver 
should have a copy of this book, surveillance, station 
layout consideration, antenna systems, interface, and 
the electromagnetic spectrum, are included. 
BK7307 $4.95 

THE NEW WEATHER SATELLITE HANDBOOK—by Dr. 
Ralph E. Taggart WB8DOT. Here is the completely up-
dated and revised edition containing all the informa-
tion on the most sophisticated and effective space-
craft now in orbit. This book serves both the experi-
enced amateur satellite enthusiast and the newcomer. 
It is an introduction to satellite watching, providing all 
the information required to construct a complete and 
highly effective ground station. Solid hardware 
designs and all the instructions necessary to operate 
the equipment are included. For experimenters who 
are operating stations, the book details all procedures 
necessary to modify equipment for the new series of 
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-
leged few in watching the spectacle of earth as seen 
from space on your own monitoring equipment. 
BK7383 $8.95.* 

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. No C.O.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surface. For foreign airmail $10.00 
per book. Please allow 4-6 weeks for delivery Questions regarding your order? Please write to Customer Service at the above address (Prices subject to change on books not 

\ ...rblished by 73 Magazine.) 

THE 73 TEST 
EQUIPMENT LIBRARY 

VOL. II AUDIO FREQUENCY TESTERS—Jam-packed 
with all kinds of audio frequency test equipment. If 
you're into SSB, RTTY, SSTV, etc., this book is a must for 
you  a good book for hi-fi addicts and experimenters. 
too! LB7360 $1.95. ' 

VOL. III RADIO FREQUENCY TESTERS—Radio frequen-
cy waves, the common denominator of amateur radio. 
Such items as SWR, antenna impedance, line imped-
ance, RF output, and field strength: detailed instructions 
on testing these items includes sections on signal gen-
erators, crystal calibrators, grid dip oscillators, noise 
generators, dummy loads, and much more. 
LB7361 $1.95.' 

VOL. IV IC TEST EQUIPMENT—Become a trouble-
shooting wizard! Here are 42 home construction proj-
ects for building test equipment to work with your ham 
station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. LB7362 $1.95.* 

ALL THREE OF THE ABOVE 
ONLY $4.95 ORDER LB7365 

RF AND DIGITAL TEST EQUIPMENT YOU CAN 
BUILD -- 8K1044—RI burst, function, square wave gen-
erators, variable length pulse generators-100 kHz 
marker, t.1 and rf sweep generators, audio osc, af/rf sig 
nal injector, 146 MHz synthesizer, digital readouts for 
counters, several counters, prescaler, microwave 
meter, etc. 252 pages. BK1044 $5.95.' 

(  FOR THE 

THE 73 TECHNICAL LIBRARY 
••• •••• 

THE COMPLETE 

SHORTWAVE 
LISTENER'S 
IILANDBOOK-C,.. 
VP MOM 

INTERFERENCE 
HANDBOOK  1,, tvlAlc14e.  

- , —  

t60'• 

THE CHALLENGE OF 180—The growth of amateur radio 
today is encouraging the use of 160 meters. All the infor-
mation necessary to get started on this unique band, the 
all-important antenna and ground systems are described 
in detail. Also, how to get on, top-band operating tips, 
top-band transmitters, propagation, weather receiving 
equipment, and more are covered in full. The introduc-
tion contains interesting photos of Stew Perry's (the 
King of 160) shack. This reference is useful to new and 
experienced top-band operators. BK7309 $4.95 

INTERFERENCE HANDBOOK—by William R. Nelson, 
WA6E0G— This timely handbook covers every type of 
RFI problem and gives you the solutions based on 
practical experience. Covers interference to TV, radio, 
hi-ti, telephone, radio amateur, commercial and CB 
equipment. Power line interference is covered in depth 
—how to locate it, cure it, work with the public, safety 
precautions, how to train RFil investigators. Written by 
an RFI expert with 33 years of experience, this prof use-
ly illustrated book is packed with practical easy-to-
understand information. BK1230 $8.95.* 

OWNER REPAIR OF RADIO EQUIPMENT—by Frank 
Glass K6RO. Here's a book that will teach you an ap-
proach to troubleshooting without a shack full of test 
equipment. Written in a narrative, non-mathematical 
style, it will encourage you to successfully fix your own 
rig problems 80 to 90% of the time. Even if you don't 
want to fix, you can learn a lot about how things work 
and fail. Add to your library and personal expertise. 
BK7310 $7.95.• 

CONTESTER 
THE CONTEST COOKBOOK—This book reveals the 
secrets of that elite group of operators who top the list 
when the contest results are published. It contains 
detailed suggestions for the firs'Aime contester as well 
as tips for the advanced operator. Domestic, DX, and 
specialty contests are all discussed, complete with 
photographs and diagrams showing the equipment and 
operating aids used by the top scorers. For the serious 
contester. BK7308 $5.95. 
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EVERYTHING YOU ALWAYS WANTED TO KNOW 
ABOUT AMATEUR TELEVISION, (but were afraid to ask) 
—By Mike Stone WBOQCD. This book is a complete 
guide to setting up your own amateur radio television 
station. It contains—A history, what equipment you 
need, video theory, cameras, recorders, lighting, special 
effects, sound AN DXing, mobile FSTV, AN repeaters, 
AN groups, building projects, test equipment, dealer di-
rectory, a cumulative index of over 1000 articles on ama-
teur TV and much more. This Is the new, 1982 edition. 
From the publishers of Amateur Television Magazine. 
$9.95 BK1244 

WORLD PRESS SERVICE FREQUENCIES —by 
Thomas Harrington Can't wait to hear the evening 
news, or are you wondering about the news that you 
aren't hearing? Receive by Radio Teletype (RTTY) all 
the world news and financial happenings from the 
world capitols on a 24 hour a day basis. This book gives 
you the frequencies and times of broadcast of such 
news services as AP, UPI, Reuters, TASS, VOA and 
London Press. Also included is an introduction to 
RTTY with information on equipment, antennas, abbre-
viations—everything you need to get started in RTTY. 
BK1202 $7.95* 

SSB  . THE MISUNDERSTOOD MODE—by James B. 
Wilson. Single Sideband Transmission. . thousands of 
us use it every day, yet it remains one of the least 
understood facets of amateur radio. J. B. Wilson 
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will 
enable the ambitious reader to construct his own side. 
band generator. A must for the technically-serious ham. 
BK7351 $5.50.* 

PROPAGATION WIZARD'S HANDBOOK— by J. H. 
Nelson. When sunspots riddled the worldwide com-
munications networks of the 1940s, John Henry Nelson 
looked to the planets for an answer. The result was a 
theory of propagation forecasting Dased upon inter-
planetary alignment that made the author the most re-
liable forecaster in America today. The book provides an 
enlightened look at communications past, present, and 
future, as well as teaching the art of propagation 
forecasting. BK7302 $6.95.* 

FOR TOLL FREE ORDERING CALL 1-800-258-5473   
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VHF ANTENNA HANDBOOK—The new VHF Antenna 
Handbook details the theory, design, and construction 
of hundreds of different VHF and UHF antennas...a 
practical book written for the average amateur who 
takes joy in building, not full of complex formulas for the 
design engineer Packed with fabulous antenna projects 
you can build. BK7368 $5.95.• 

BEAM ANTENNA HANDBOOK (New 5th edition)—by 
William I On ti Stuart D Cowan. Yagi beam theory. con. 
struction and operation. Information on wire beams. 
SWR curves and matching systems. A -must" for 
serious DXers BK1197 55 95 

THE RADIO AMATEUR ANTENNA HANDBOOK—All 
about wire antennas, beams, tuners, baluns, coax. 
radials, SWR and towers. Clear and complete informa-
tion. BK1199 $6.95 

VHF HANDBOOK FOR RADIO AMATEURS—Contains 
information on FM theory, operation and equipment. 
VHF antenna design and construction, satellite-EME. 
and the newest solid-state circuist. BK1198 $6.59* 

SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO 
AMATEURS—All new data and everything you want to 
know about low-cost, multi-band antennas, inexpensive 
beams, "invisible" antennas for hams in "tough" loca-
tions. BK1200 $6.95 

73 DIPOLE AND LONG-WIRE ANTENNAS—by Edward 
M. Noll W3F0J. This is the first collection of virtually 
every type of wire antenna used by amateurs. Includes 
dimensions, configurations, and detailed construction 
data for 73 different antenna types. Appendices 
describe the construction of noise bridges, line tuners. 
and data on measuring resonant frequency, velocity 
factor, and swr. BK1016 $5.50.• 

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi-
tion) — The  Classic  on Quad design. theory, con 
struction. and operation New 2nd eJition contains 
new teed and matching systems and new data BK1 t 96 
$5 95 • 

HOW TO DEFEND YOURSELF AGAINST RADAR—by Bruce F. Bogner and James R. Bodnar, a lawyer and radar 
expert. This book gives you the ammunition to challenge the radar "evidence" that usually leads to a speeding 
conviction. The major part of the book details the inner workings of radar—you'll become more of an expert than 
most police officers and judges. The remainder of the book outlines how to defend yourself against a speeding 
ticket—the observations, measures and testimony you must obtain to defend yourself without the help of a 
lawyer. The price is a lot less than a fine! BK1201 $6.95.• 

MICROCOMPUTER BOOKS 
THE SELECTRIC INTERFACE—by George Young. You 
need the quality print that a daisy wheel printer pro-
vides but the thought of buying one makes your wallet 
wilt. SELECTRICTm INTERFACE, a step-by-step guide 
to interfacing an IBM Selectric 1/0 Writer to your micro-
computer, will give you that quality at a fraction of the 
price. George Young, co-author of Kilobaud Microcom-
outing magazine's popular "Kilobaud Klassroom" 
series, offers a low-cost alternative to buying a daisy 
wheel printer. SELECTRIC INTERFACE includes: step-
by-step instructions, tips on purchasing a used Selec-
tric, information on various Selectric models, includ-
ing the 2740, 2980, and Dura 1041, driver software for 
Z80. 8080, and 6502 chips, tips on interfacing tech-
niques. With SELECTRIC INTERFACE and some back-
ground in electronics, you can have a high-quality, low-
cost, letter-quality printer. Petals not included. BK7388 
512.97 

40 COMPUTER GAMES FROM KILOBAUD MICROCOM• 
PUTING—Forty games in nine different categories. 
Games for large and small systems, and a section on 
calculator games. Many versions of BASIC used and a 
wide variety of systems represented. A must for the 
serious computer gamesman. BK7381 $7.95* 

KILOBAUD KLASSROOM —By George Young and Peter 
Stark. Learning electronics theory without practice isn't 
easy. And it's no fun to build an electronics project that 
you can't use. Kilobaud Klassroom the popular series 
first published in Kilobaud Microcomputing, combines 
theory with practice. This is a practical course in digital 
electronics. It starts out with very simple electronics 
projects, and by the end of the course you'll construct 
your own working microcomputer! BK7386 $14.95 

HOBBY COMPUTERS ARE HEREIlf you want to come 
up to speed on how computers work—hardware and 
software—this is an excellent book. It starts with fun-
damentals and explains the circuits and the basics of 
programming, along with a couple of TVT construction 
projects, ASCII. Baudot, etc. This book has the highest 
recommendations as a teaching aid. BK7322 $2.47. 

TEXTEDIT—A Complete Word Processing System In 
kit form—by Irwin Rappaport. TEXTEDIT is an inexpen-
sive word processor that you can adapt to suit your 
needs, from writing form letters to large texts. It is writ-
ten in modules, so you can load and use only those por-
tions that you need. Included are modules that perform 
right justification. ASCII upper/lowercase conversion, 
one-key phrase entering. complete editorial functions, 
and much more! TEXTED/T is written in TRS-80' Disk 
BASIC, and the modules are documented in the 
author's admirably clear tutorial writing style. Not only 
does Irwin Rappaport explain how to use TEXTEDIT: he 
also explains programming techniques implemented 
in the system. TEXTEDIT is an inexpensive word pro-
cessor that helps you learn about BASIC program-
ming. It is written for TRS-80 Models I and III with TR& 
DOS 2.2/2.3 and 32K. •TRS-80 and TRSDOS are trade-
marks of the Radio Shack Division of Tandy Corpora-
tion. BK7387 $9.97 

SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING—A collection of the best articles that have 
recently appeared 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 tech-
niques and hardcore hardware construction projects 
for modems, high speed cassette interfaces and TVTs 
are also included in this large format, 200 plus page 
edition. BK7311 $10.95.' 

THE NEW HOBBY COMPUTERS—This book takes up 
from where -HOBBY COMPUTERS ARE HERE!" leaves 
off, with chapters on Large-Scale Integration, how 
to choose a microprocessor chip, an introduction 
to programming, low-cost I/O for a computer, com-
puter arithmetic, checking memory boards...and 
much, much more! Don't miss this tremendous value! 
BK7340 Only $2.47. 

COOK BOOKS 

TTL COOKBOOK—by Dor Lancaster. Explains what 
TTL is. how it works, and how to use it. Discusses prac-
tical applications, such as a digital counter and dis-
play system, events counter, electronic stopwatch. 
digital voltmeter and a digital tachometer. 
BK1063 $9.50.• 

CMOS COOKBOOK —by Don Lancaster. Details the 
application of CMOS. the low power logic family 
suitable for most applications presently dominated by 
TTL. Required reading for every serious digital ex• 
perimenter! BK1011 $10 SC.' 

TVT COOKBOOK—by Don Lancaster. Describes the 
use of a standard television receiver as a micropro-
cessor CRT terminal. Explains and describes charac-
ter generation, cursor control and interface informa-
tion in typical. easy-to-understand Lancaster style. 
BK1064 $9 95 • 

IC OP-AMP COOKBOOK—by Walter G. Jung. Covers 
not only the basic theory of the IC op amp in great 
detail, but also includes over 250 practical circuit ap-
plications, liberally illustrated. 592 pages, 51/2  x 81/2 . 
sof tbound BK1028 $14.95.• 
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WORLD REPEATER ATLAS—Completely updated, over 
230 pages of repeater listings are indexed by location 
and frequency. More than 50 maps pinpoint 2000 repeat-
er locations throughout the USA. Foreign listings in-
clude Europe, the Middle East, South America, and 
Africa. BK7315 $2.00 

THE MAGIC OF HAM RADIO—by Jerrold Swank 
W8HXR. Under various callsigns, W8HXR has been 
heard on the ham bands since 1919. He has watched 
amateur radio grow from the days of Model A spark coils 
to an era of microprocessors and satellite communica-
tions. Jerry has responded to calls for help from earth-
quake-striekn Managua and tornado-ravaged Xenia. Ant-
arctica, one of man's loneliest outposts, has been a bit 
less lonely, thanks to Jerry's tireless phonepatching ef-
forts. Drawing on his own colorful experiences and 
those of many other hams, Jerry has compiled this word-
picture of ham radio during the past six decades. 
BK7312 $4.95 

A GUIDE TO HAM RADIO—by Larry Kahaner WB2NEL. 
What's Amateur Radio all about? You can learn the 
basics of this fascinating hobby with this excellent 
beginner's guide. It answers the most frequently asked 
questions in an easy-going manner, and it shows the 
best way to go about getting an FCC license. A Guide to 
Ham Radio is an ideal introduction to a hobby enjoyed 
by people around the world. BK7321 5,3.95.* 

WORLD RADIO TV HANDBOOK 1982, 25TH EDITION 
—This book is the bible of international broadcasters, 
providing the only authoritative source of exact informa-
tion about broadcasting and TV stations world wide. 
This 1981 edition is completely revised, giving com-
prehensive coverage of short, medium and long wave, 
560 pages of vital aspects of world listening. 
BK1184 $16.50 

Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. No C.O.D. orders accepted. $1.50 for the first book. $1.00 each additional book for U.S. delivery and foreign surface. For foreign airmail M OO \....1:1er book. Please allow 4-6 weeks for delivery Questions regarding your order? Please write to Customer Service at the above address (Prices subject to change on books not I 
published by 73 Magazine 
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SOCIAL EVENTS 
Listings in this column are provio'ed free of 

charge on a space-available basis. The fol-

lowing information should be included in 

every announcement: sponsor, event, date, 

time, place, city, state, admission charge (if 

any), features, talk-in frequencies, and the 

name of whom to contact for further informa-
tion. Announcements must be received at 73 

Magazine by the first of the month, two 

months prior to the month in which the event 

takes place. Mail to Editorial Offices, 73 Mag-

azine, Pine Street, Peterborough NH 03458. 

SOUTH BEND IN 

JAN 2 

A hamfest swap & shop will be held on 

Sunday, January 2, 1983, at Century Center, 
downtown on US 33 One Way North be-

tween the St. Joseph Bank building and the 

river, South Bend IN. Tables are $3.00 each 

in a carpeted, half-acre room. The Industrial 

History Museum is in the same building. 

Four-lane highways lead to the door from 

all directions. Talk-in on .52/.52, .99/.39, 

.93/.33, .78/.18, .69/.09, 145.43, and 145.29. 

For more information, contact Wayne 

Werts K9IXU, 1889 Riverside Drive, South 

Bend IN 46616, or phone (219)-233-5307. 

WEST ALLIS WI 

JAN 8 

The West Allis Radio Amateur Club will 

hold its 11th annual Midwinter Swapfest 

on Saturday. January 8, 1983, beginning at 

8:00 am. at the Waukesha County Exposi-

tion Center. Tickets are $2. 00 in advance 

and $3.00 at the door. Tables are $2.00 in 

advance and $3.00 at the door. For ad-

vance reservations, send an SASE to 

WARAC, PO Box 1072. Milwaukee WI 

53201. 

OAK PARK MI 

JAN 9 

The Oak Park Amateur Radio Club will 

hold its annual Swap 'n Shop on Sunday, 
January 9, 1983, from 8:00 am to 3:00 pm, 

at Oak Park High School, southwest cor-
ner of Coolidge and Oak Park Boulevard, 

Oak Park MI. There will be ample parking 

and refreshments. Talk-in on 146.52. For 

prepaid table reservations, write OPARC, 

14300 Oak Park Boulevard, Oak Park MI 

48237. 

RICHMOND VA 

JAN 16 

The Richmond Amateur Telecommuni-
cations Society will hold Richmond Frost-

lest '83, the annual winter ham radio and 

computer show. on Sunday. January 16. 
1983. at the state fairgrounds. Richmond 

VA. General admission is $4.00. All flea-
market and commercial exhibit spaces 

will be indoors in a 30.000-square-foot ex-

hibit building. 

SOUTHFIELD MI 

JAN 30 

The Southfield High School Amateur 

Radio Club will hold their 18th annual 

Swap & Shop on January 30. 1983, from 
8:00 am to 3:00 pm, at Southfield High 

School. 24675 Lahser, Southfield MI. 

Doors will open at 6:00 am for exhibitors. 

Admission is $2.50. Reserved tables 

(payable in advance) are $18.00 for two 

8-foot tables and $9.00 for each additional 
reserved table. Tables also will be 

available at the door. There will be food 

and parking. All profits go toward elec-
tronics scholarships and to support the 

activities of Southfield High School's 

amateur radio club. For more information 
or reservations, write Robert Younker, 

Southfield High School. 24675 Lahser. 

Southfield  MI  48034.  or  phone 

(313)354-7372 from 8:00 am to 10:30 am or 
(3131-354-8210 from 10:30 am to 3:00 pm 

Monday through Friday. 

ARLINGTON HEIGHTS IL 

FEB 6 

The Wheaton Community Radio Ama-

teurs will hold their hamf est on February 

6. 1983, at Arlington Park Race Track Expo 

Center, Arlington Heights IL. Tickets are 

$3. 00 at the entrance and $2.50 in ad-
vance. Doors will open at 8:00 am. Flea 

market tables are free and plenty of floor 

space will be available. There will be a 
large commercial area (including a com-

puter sect on). awards, and clear, paved 

parking. Talk-in on 146.01).61 and 146.94. 

For general information, call W9JTO at 

(3121-231-9524. For advance tickets, send 

an SASE to WCRA. PO Box OSL, Wheaton 

IL 60187. 

MANSFIELD OH 

FEB 13 

The ARRL-approved Midwinter Ham-

test/Auction will be held on Sunday, Feb-

ruary 13. 1983. beginning at 8:00 am, at the 

Richland County Fairgrounds, Mansfield 

OH. Tickets are $2. 00 in advance and 

$3.00 at the door. Tables are $5.00 in ad-

vance and $6.00 at the door. Half tables 

are available. Talk-in on 146.34/.94. For ad-

ditional trformation or advance tickets, 

contact Harry Frietchen K8HF. 120 Home-

wood Road. Mansfield OH 44906, or 

phone (4191-529-2801 0,14191-524.1441. 

MARLBOROUGH MA 

FEB 20 

The Algonquin Amateur Radio Club will 

hold its annual flea market on Sunday. 
February 20. 1983. at the Marlborough Jr. 

High School. Marlborough MA. Admission 

is 51.00 and children under 12 will be ad-
mitted free. The doors will open at 9:00 am 

for dealers and 10:00 am for buyers. Re-

freshments will be available. Tables re-

served before February 12. 1983, are $7.00; 

any remaining tables will be $10.00 at the 

door. Talk-in on 146.01/.61 and 146.52. For 

table reservations or more information, 

contact Algonquin ARC, PO Box 258, 

Marlborough MA 01752. 

GLASGOW KY 

FEB 26 

The Glasgow Swapfest will be held on 

Saturday. February 26. 1983, beginning at 
8:00 am Central time, at the Glasgow Flea 

Market Building, 2 miles south of Glasgow 

lust off highway 31E, Glasgow KY. Admis-

sion is $2. 00 per person. There is no addi-

tional charge for exhibitors. The first table 
per exhibitor will be free. and extra tables 

will be available for $3. 00 each. There will 

be a large heated building. free parking. 
free coffee. and a large flea market. Talk-

in on 146.34/.94 or 147.63/.03. For further 

information. write Bernie Schwitzgebel 

VVA4JZO, 121 Adairland Court, Glasgow 

KY 42141. 

Padio toad 
CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

KE NVVOO D TS831X, 

R OB OT 800 
DR AKE TR, DR,  vAES U  T707 

Featuring Kenwood, Yaesu, !corn, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, 

Callbook, ARRL, Astatic, Shure, Collins, AEA. We service everything we sell! 
Write or call for quote. You Won't Be Disappointed. 

We are just a few mirutes off the NYS Thruway (1-90) Exit 32 

6;1  
OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORDER TOLL FREE  ORISKANY NE W YORK 13424 
800-448-9338 .0397 N 'r Res Call , 315. 736-0184 

Warren - K21XN 

Bob - WA2MSH 

Al - WA2MSI 

NEMAL ELECTRONICS 
I/ COAXIAL CABLE SALE 

:1\1\i\AA 

2-AǸ̀sscec." 

\' isv/  s , 

POLYETHYLENE DIELECTRIC 
RG213 noncontaminating 95% sheild mil spec 36c/ft. 
RG174)U mil spec 96% shield  10c/ft. 
RGI1U 96% shield, 75-ohm mil spec   25c/ft. 
RG8U 96% shield, mil spec. . 827.951100 It. or 31c/ft. 
RG6A/U double shield. 75-ohm  25c/ft. 
RG58AU stranded mil spec  12c/ft. 
RG58 mil spec 96% shield  11(/ft 

LOW LOSS FOAM DIELECTRIC 
RG8X 95% shield (black. white or gray)  $1495110011. 

17c1ft. 
RG8U 80% shield   18c/ft. 
RG58U 80% shield  07c/ft. 
RG58U 95% shield  10c/ft. 
RG59U WO% foil shield. TV type  871100 It 10c/ft. 
RG8U 97% shield 11 ga (equiv Belden 8214)  31c/ft. 

Rotor Cable 8-con 2 18 ga. 6-22 ga  19c/ft. 

RG8U 20 ft PL 259 ea end  54.95 
RG214U dbl sayer shield. 50 oirn  $1.35/1t. 
100 It. RG8U with PL-259 on each end $19.95 
BELDEN Coax in 100 ft. rolls 
RG58U #9201  $11.95 
Grounding strap, heavy duty tubular braid 
3/16 in. tinned copper  10c/ft. 
3/8 in. tinned copper  30c/ft. 

CONNECTORS MADE IN USA 
Amphenol P1,259 
PL•259 push-on adapter shell 
PL 259 & SO 239 
Double Male Connector 
PL-258 Double Female Connectc.r 
1 ft patch cord w/RCA type plugr each end 
Reducer UG-175 or 176 

Elbow
1m551P3L5.925) 9 to BNC b  ) 

F59A (TV type) 
UG 21DiU Amphenol Type N Male or RG8 
BNC UG88C/U. male 
3/16 inch Mike Plug for Collins etc 
UG273 BNC to PL-259 

796 
10/53.89 
10155.89 
$1.79 
98c 

3/51.00 
1041.99 
$3.50 
$1.79 

10152.15 
$3.00 
51.25 
$1.25 
$3 00 

FREE CATALOG 
COD add 51.50-FLA. Res. add 5% Sales Tax 

Connectors-shipping 10% add'I, 2.50 minimum 412 
Cable  shipping S3 00 1st 100 11 S2 00 each ado I 100 II 

1327 NE 119th Street, Dept. RLO, No. Miami, FL 33161 Call (305) 893-3924 

.-See List of Advertisers on page 114 



LETTERS 
FIGHT CITY HALL 

OK. Wayne, I've sat here every month and 

read how you think that the code require-

ment is hindering the growth of amateur 

radio. I think you are missing a problem fac-

ing amateur radio that is much bigger than 

a code requirement. The problem that I am 

referring to is local ordinances that restrict 

or prohibit amateur towers and antennas. 

I can only imagine the number of hams 

who have worked hard to upgrade and feel 

that now is the time to put up that dreamed. 

of antenna system only to have their local 

government say it's illegal, so take it down. 

Why upgrade anymore? In fact, why even 

continue on with ham radio? It is truly 

disheartening to be told not to practice your 

hobby to its ultimate limit and enjoyment. 

Believe me, fighting city hall is no fun 

(well, maybe a little fun when you win). I 

speak from experience. In my city. Cerritos, 

California, it took about 2 years of fighting 

city hall to get our ordinance changed. Led 

by George Goumas N6AWF. we outlasted 

our city officials by getting to meetings at 

700 pm and often not being able even to be-

gin our presentation as to why our ordi-

nance should be changed until 1:00 or 2:00 

am Well, our perseverance paid off with a 

new ordinance that allowed us to go to 70 

feet with a conditional use permit. 

Wayne, if it had not been for many out-of i 

town hams who came and helped to fill up 

the council chambers, we would never have 

made it. Of the 100-plus hams in our city, 

only a handful were interested enough to 

come out for our hearings. It was the back-

ing of the out-of-towners that saved our bat. 

toms. 

I applied for the first permit under the 

new ordinance. It was granted after a two-

hour discussion with neighbors who claimed 

I was causing them continuous interfer-

ence. A well-kept log book blew that argu-

ment away. I really thought that my permit 

was to end up on the scrap pile after a 

137-signature petition against me was pre-

sented to the council. For a number of rea-

sons that I won't go into, It had no effect. 

From these experiences I have come to 

some conclusions that I would like to share 

with all amateurs. First of all, most of you 

don't care about what is going on around 

you until it hits you square in the face. 

Amateurs need to fight for their property 

rights as home owners. I have a little 

50' x 100' piece of property that I'd like to 

call mine, but it is never mine when I have 

people telling me I can't practice a hobby 

that's not noisy or harmful. It's a lot easier 

to keep restrictive laws off the books than it 

is to change existing laws. Each amateur 

should make it his (or her) business to keep 

tabs on what is going on in his city. Finally, 

don't assume that because the guy a mile 

away has up a tower and antennas that 

there are no laws against it in your city. It 

may be that no one has complained to the 

city so they just haven't taken the time to 

tell the amateur to remove it. 

Wayne, as much as I dislike fighting with 

my local government. I'll never stop fight-

ing. It looks as if I will be moving in the next 

year so that I will probably have to go 

through the permit process again. Local 

governments are slowly taking away our 

personal freedoms. If you don't believe it, 

just check to see what kinds of no-nos are 

on your local government's books. These 

ordinances will range from what color you 

are allowed to paint your house to what you 

are allowed to park in your driveway. Be-

lieve me, restrictive antenna ordinances are 

becoming more of a widespread problem 

than you will ever know and are certainly 

more of a problem than a code test. 

Carol Green KK6V 

Cerritos CA 

P.S. Since writing you this letter, our city is 

trying to pull the wool over our eyes again. 

They have decided to take the new ordi• 

nance and put it back into the Planning 

Commission for further study. So far 

through all of this, we have received no 

League backing. If the ARRL won't help us 

this time then I suspect that 100-plus 

amateurs in this city will no longer have any 

reason for belonging to the League 

because amateurs that cannot operate 

have no reason for belonging to an organi-

zation that deals with the operation of 

amateur radio stations. 

HYPOCRISY 

How far have we progressed in ham 

radio? Is it possible that our technology has 

passed our intelligence? Can it be that 

many of our population lean towards hy-

pocrisy? 

One of the most common comments one 

hears on the air is, "Ham radio is so great, it 

has something for everyone." I suppose 

they speak of the hobby where, if you have 

the money, you can own monobanders on 

each band, several transceivers, and ampli-

fiers. Do we include the other guy? The one 

who lives by the dipole and no amplifier? 

Which hobbyist is more important? 

Looking back, more than half of what I 

now have collected I owe to a list or a net of 

some kind. Myself. I have never taken a re. 

layed report, which some seem so con-

cerned about. The percentage of people 

who operate with the same self-dignity set 

of rules I operate with is probably 98 percent. 

I have sat in awe at my station listening 

to what some say is the only way to work a 

DX station (the pileup). I have heard 

gentlemen such as Ff38WG and A51PN 

(and the list could go on) try to dig a call or 

just a letter out of the pileup; being un-

able to do so because people kept calling 

so long, they just go OAT or QSY. 

Gentlemen, channel efforts towards 

making ham radio a better hobby. During 

contests, for example, stations all over the 

bands run 20-30 kHz wide. These guys don't 

care, because it keeps others from moving 

close. Why not focus support towards allot-

ting overlapped segments of the General 

and Advanced band. i.e., 14250-14300 kHz. 

This way, non-contesters are not forced out 

of their weekend of operating. How many 

lists or nets mess up the whole band for 

others throughout the entire weekend? I 

suppose that's OK, though, because some-

where, someone up there likes contests. 

I firmly believe that the maionly of the 

old.timers that are against lists or such 

have all or nearly all of their countries and 

have done so during times when the ham 

population was one-tenth what it is today. I 

would like to see them start over with a di-

pole and barefoot. 

I hope any kind of stand against lists 

andlor nets is only a rumor. Let us consider 

how much control any organization which 

is supposed to help hams should have over 

how we make a contact. 

I feel the desire for the coveted accom-

plishment in each of us will stop the taking 

of the invalid report. Those who are dishon-

est will find a way to be dishonest in every 

facet of ham radio, no matter what rules 

are set. 

Gentlemen, ponder this and let's all try 

to improve what we have and not lake 

away that which each of us is entitled to. 

Philip Pritchett NEATS 

Mounds OK 

• 

VENDOR SERVICES 
 • 

You know the cliche: Each of us is eager 

and ready to take pen in hand and com-

plain, grumble, bellyache, etc.. against or 

about some vendor or products or services. 

But to say something nice about someone 

or something, that is another scenario, and 

here comes one. 

I have been a ham for about four years, 

starting at the tender age of 57. In this rela-

tively brief period I have sampled the wares 

and services of many vendors selling to 

amateur radio people. Overall, it has been a 

pleasant experience, but let me single (or is 

it double) out two vendors from the many I 

have experienced. 

First —Trio Kenwood, makers of fine rigs 

for two-meter and HF operation along with 

excellent, if somewhat expensive, audio 

gear. I have been particularly impressed 

with service out of their Compton. Califor-

nia, site. They are professional and timely, 

either by mail or through the reception 

desk. One gets to speak to a technician 

right up front, and if the one serving you is 

not familiar with your particular rig he goes 

for help in the back room. The rule is courte-

sy and the proper amount of sympathy. 

When appropriate, charges are less than 

the "minimum" posted in the reception 

area. Service time is often less than posted 

minimum time. All in all, real service after 

the sale! 

I am equally happy with the products and 

service from Communications Specialists, 

Orange. California, makers of tone genera. 

tors for PL applications. Customer service 

by telephone has always been polite and ef-

ficient. You get the feeling that they care 

about their customers. On several occa. 

sions, they have given no-charge service 

well after the end of the warranty period, 

sevice required by my clumsiness rather 

than product failure. Again, a company that 

unstintingly backs up its product. 

I would like to hear from other hams with 

similar experiences. 

I. 011tzky KA6CLE 

Venice CA 

BE AN ELMER 

For the past several months I have been 

reading letters directed to you by pro-

ponents and opponents of code-free licens-

ing. I have yet to read one letter that ad-

dresses the central issue. which I believe is 

how we as amateurs propose to make our 

hobby better. 

I struggled with the code and theory as, 

probably, most do... my callsign attests to 

that. The pivotal feature is that persever. 

ance and desire can get most everyone 

past the hurdles. I do not feel that 20-wpm 

code...13-wpm code...nay, even 5-wpm 

code, nor Mr. Bash's crib text detract from 

amateur radio; neither do I feel that those 

things support ham radio. I feel amateur 

radio's biggest asset lies in the individual 

hams who comprise our society and the 

fact that ham radio is a challenging and 

just plain fun hobby. 

Each and every one of us, the already-

licensed hams, should do our part to fasci-

nate, encourage, instruct, and support non-

hams in the acquisition of an amateur li-

cense. We should, on an individual basis. 

be Elmers to any who show an interest. We 

should, as groups or clubs, promote and 

participate in spreading the word that ham 

radio is fun by supporting and teaching 

classes. Learning aids are available. 73. 

Heathkir, the ARRL. Ameco, and others 

publish many fine learning aids. The FCC, 

while not always as responsive as we 

would like, is the arbiter of our licensing ex-

ams and makes those exams available on 

schedule and without pre(udice. 

What may be missing is the incentive for 

us as individual hams or groups of hams to 

encourage others. I propose that 73 spear-

head an effort to encourage hams to teach 

others about ham radio. How? 

1) Awards: I propc-se that 73 offer awards 

to individuals and clubs, similar to operat-

ing awards, for getting amateurs licensed. 

2) Instructor training: Most of us can 

learn but many require help in the form of 

syllabi, group instruiLlional aids, and teach-

ing techniques to enable us to help others. 

Publish these aids. 

3) Public knowlecge: Advertise to make 

the public aware of amateur radio. The 

ARRL does this to some extent —more is 
needed. 

4) Hotline: Match Elmers (either individ-

uals or clubs) with prospective amateurs 

needing help. Might work like an comput-

er dating service. A national 800 number 

hotline is one possibility. 

5) Service awards: Encourage clubs to 

promote themselves by offering club 

awards for participation in activities like 

SETs, RACES. MARS, etc. 

These are some of the possibilities. 

There are probably many more ideas which 

would work better or attack a different 

front. Not everyone wants to become a 

radio amateur. For one thing it requires 

some discipline anc effort and not every-

one is willing to devote the necessary 

energy. I feel that everyone who is willing to 

make the necessary commitments should 

be given all the help possible by all of us 

amateur radio operators everywhere. 

Jeff Barstow WD8DLK 

Rodney MI 

BASH REFORM 

I am a 15-year-old at Hereford High, and I 

am writing about the public outcry (what lit-

tle there is of it) towards Bash Educational 

Services. In 73 for November, you reported 

the failure of 89 percent of one of Bash's 

classes and restated your opposition to the 

books and classes. I must admit that I have 

great respect for anyone who takes a firm 

stand for their own opinions. However, I do 

disagree with you on the "Bash Book" 

debacle. 

When you really 'hink about it. Bash's 

system was a radical concept, but as with 

all once-new ideas  an improvement is 

needed (not a ban). 

Now think about this: You have to admit 

that for anyone intent on passing "Big 

Brother's" exam for upgrade it is a Her-

culean effort to find all of the information 

(much less, carry the ton of books needed) 

for passing the bewitching exam; even the 

ARRL Study Guide is nowhere near enough. 

Anyone who has no prior knowledge of the 

theory will quickly find out that the Study 

Guide is a good book for introducing them 

to the theory but in no way prepares them 

for the double- and triple-talk used by the 

FCC to befuddle our minds. If you get all of 
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the necessary books to study out of, you 
wind up studying a lot of information, 70 

percent of which you will probably never 

use or want to know or is not even on the 

test. All of this useless information mainly 

serves its purpose by wandering around our 

minds and mingling with the facts needed. 

This usually causes a nasty surprise in the 

form of a failure. 

My idea for improvement is a simple 

change. Continue collecting Os and As 

from tests but not for printing in cheat 

books. I would simply use these and take all 
of the ham-radio-related books I could get 

(if I had the sources) and find all I could in 

the way of theory and facts to back up all of 
the answers. Take these arranged facts and 

write them into an easy-to-understand form 

of writing with flavor and a small vocabu-

lary (you want more young hams; write it so 

we can understand you). Without using bor-

ing, dragging wording, present the theory 

well, and towards the end of the book in-

troduce readers to the language used by 

the FCC and get them very familiar with it. 

Also, a copy of the regs in FCC form with 

Simple English definitions would be 

desired by many people. 

I think that anyone bringing out such a 

book would end the era of the Bash Books. I 

know that my idea is not new, but I have yet 
to see it in the print of a large magazine. 

Thank you for your good magazine and 
for your time. 

Glen White NA5Z 

Hereford TX 

YOU'RE MY TYPE 

Your last two issues of 73. namely Oc-

tober and November. have been more my 

type of magazine. Since I keep my own 
notebook of the interesting articles I see in 

the mags, you have kept me busy lately. 

You see, I look for articles that look inter-

esting to put on the breadboard and play 

with and when I've played with one long 

enough and it looks like a good project to 

finish, so much the better. 

In regard to your continually pressing for 
more amateurs, I feel that I must put in my 

two bits' worth. Of all the 50 or more Nov-
ices that have passed their exams around 

here the past two years or so, there are only 

about two or so on the air. Everyone is in-
terested in DX-how far can we get out, etc. 

The biggest problem seems to be money. 

Very few seem to be interested in building. 
Frankly, I think we need a good set of text-

books that will take the prospective ham 

from beginning to end. 

I'm all for your computer networks, but 

so far your computer articles are way over 
my head and I cannot afford the price of 

a computer to figure them out. The day you 

can show me 73 articles where I can borrow 
my wife's portable TV set and, with the min-

imum of cost, put it on the air, that will be 

the day. You'll have to hurry, though: 

I'm 74 years old. 

Laurence A. Knutson W9SFL 

La Crosse WI 

SCHOLARSHIPS 

The officers and directors of the ARRL 

Foundation announce the recipients of two 
awards for the 1982-83 academic year. The 

Long Island School Scholarship, for youths 

attending Long Island colleges or univer-

sities, has been granted to Paul Michael 
Silverman KA2DSP, of Levittown NY. He 

entered State University of New York at 

Farmingdale in September to pursue 

courses in electronics technology. The 

$250 ARRL Foundation-administered 

award was given to this young man for 

demonstrated interest and excellence in 

promoting amateur radio and for aspiring 

to an electronics carreer. 

The YL ISSB Memorial Scholarship has 

been awarded, for the second successive 

year. to Larry Edwin Smith. Jr. WB9UKE. 
The awarding of $709 to Larry concludes 

the ARRL Foundation's administration of 

this scholarship fund for YL ISSB. Larry 
pursues associate and bachelor's degrees 

in electronics engineering, aspires to a 
career with NASA communications, holds 

amateur Extra and 2nd class commercial 

licenses, has maintained an A academic 

average, and has been very active in ex-

tracurricular activities at Vincennes 

University. 

ARRL Foundation-administered scholar-
ships are open to all applicants. qualifica-

tions and specific criteria being reviewed 

by screening boards consisting of ARRL 

Foundation officers and directors and 

panels provided by sponsoring organiza-

tions. Application closing date is May 1. 
1983, for the next academic year. 

Andrea T. Parker K1WLX 

Secretary. ARRL Foundation 

Newington CT 

FINDING BIRDS 

Finally. I have found why the RS-n 

satellites aren't where they were supposed 
to be: The tracking program was wrong! I'm 

referring to "Tracker -The Ultimate 
OSCAR Finder," p. 88, 73 Magazine, 

January, 1981. The computation for satel-

lite longitude is correct only for satellites 

with inclination greater than 90 degrees. 

The sign of the variable SO needs to be 
changed for satellites like the recent Rus-

sian ones with inclination less than 90 de-

grees. I take care of it in my revised Apple 

version this way: 

2010 CA = COS(IN).SO = - SO'CA/ 

(ABS (CA)) + CO RD + RD•T1/4 

There are many ways to accomplish this 
sign change; this is the mathematician's 

way. 

Actually, this program is not the only 
place this error is made. The RSGB VHF 

Handbook puts that correction for inclina-

tion on the TI/4 term. The reference that I 
found to explain this correction is by Bryan 

Leipper, "Circulation Orbits with Simple 
Computing Systems," OST. February, 1979. 

pp. 38-42. 

Dr. Gerald N. Johnson KOCO 
Ames IA 

Thanks for the hp. Gerald. We thought the 

Russians were just being obstinate. -Eds. 

NO FAULT, PCBs 

I lust finished reading -Avoiding the 

Electrical Nightmare." on page 64 of the 
October issue regarding the unusual volt-

ages encountered by N4UH of Cleveland, 

North Carolina. I was prompted to write 

because, while his technical analysis is 
correct, his terminology is not. There is a 

great difference between a "ground fault" 

and the condition he describes which is an 

-open neutral." 

A true ground-fault condition is just what 

the name implies-a fault to ground, or 
earth. Visualize your electrical panel and 
the wires in it for a moment. The black wire 

from the breaker is the neutral or return part 

of the circuit. An electric light connected 

between the black and white conductors 
completes the circuit. The current flowing 

"out" the black wire is equal in magnitude 

to the current flowing "in" the white wire. If 

we introduce a fault into the circuit (such as 

a broken insulation protecting the black 

wire from shorting to the panelboard box), 

then current will flow through the light fix-

ture and back out as before, but also 

through the black wire to the insulation 

fault to ground and back to the neutral at 
the point where the neutral and ground are 

common. This is a ground fault and the cur-

rent flowing in the ground conductor is not 

equal to the current flowing in the neutral 

return. 

Ground-fault circuit interrupters (GFI or 
GFCI) are devices that sense the current 

flowing out the black wire and the current 

flowing in the white wire. If the difference is 

greater than 5 mA (for the typical residen-

tial units), then the device interrupts the 

current. If the fault from the black wire to 
ground was through your arm, you would be 

most appreciative. 

The fault described in the article is an en-

tirely different problem. The problem expe-

rienced by N4UH was an open neutral. The 
return conductor (the white wire) was open, 

creating a voltage-divider effect between 
the legs of the power system. 

The National Electrical Code (NFPA-70-
1981) requires that all electrical systems be 

grounded. The grounding should be ac-

complished at a single location. This loca-
tion, as required by the code, is at the sup-

ply side of the service at the main service 

disconnect. This is the only location where 
the neutral and ground are brought 

together. All of the uninsulated ground 

wires running around in your Romex are for 

the purpose of extending this ground point 

to each and every receptable and light fix-

ture in your house. A ground fault at any 

location in your home will cause the ground 

conductor to carry the return current back 

to the common point with the neutral at the 

service disconnect. 

It should be noted that the type of prob-

lem encountered is rare and should not 
cause alarm on the part of those with 
aluminum service-entrance conductors. 

Utility practices vary but always account 

for the problems of aluminum oxidation. 

Aluminum connections, if properly made, 

are very reliable and need not be of concern 
to the homeowner. (This applies to the 

larger sizes of aluminum and not necessari-

ly to aluminum branch-circuit wiring, but 
that would be the subject of an entire adj. 

cle in itself.) 

As long as I am writing, I also would like 

to extend a word of caution regarding the 

article on page 29, "Dissertation Upon 

Roast Pig," by N6TO. The transformers ob-

tained from the utility most likely were im-
mersed in mineral oil. A few transformers 

are still in circulation, however, which con-

tain polychlorinated biphenyl (PCB). PCB is 

a major component in coolant known as 

"Askarel." This is nasty stuff which is very 

toxic and must be disposed of in accor-

dance with EPA regulations. Under no 

circumstances should you attempt to use a 

transformer that contained this coolant. 
The utility should not even consider selling 

you a transformer which contains PCB. 

Because the utility may not know which 

transformers contain PCB, you may dis-

cover one by mistake. In addition to 

transformers, some high-voltage capac-
itors used in commercial equipment a few 

years back also contained PCB insulating 
material. Be cautious with all surplus and 

used electrical components containing oil 

for cooling or insulation. 
Dave Olsen KL7K 

Anchorage AK 

AMERICAN & METRIC 

62-PIECE 

HEAVY DUTY 

INDUSTRIAL TOOL CHEST 

$28 

Before Midnight Jan 23 

We will send to each reader of 
this publication who reads and 
responds to this test before 

midnight Jan. 23, a 62-piece 

American and Metric Heavy Du-

ty Industrial tool set and metal 

storage chest containing all the 

basic and special tools nec-

essary to service and repair do-
mestic and foreign trucks, trac-

tors, autos, and all heavy indus-

trial machinery. Consists of 7 

American 3/8 inch drive sockets 

(3/8"), (7/16"), (1/2"), (9/16"), 

(5/8"),  (11/16"), (3/4"),  9 

American 1/4 inch drive sockets 
(3/16"), (7/32"), (1)4"), (9/32"), 

(5/16"), (11/32"), (318"), (7116 1 

(1/2"), 9 Metric 3/8 inch drive 
sockets,  (9 M M),  (10 M M), 

(11 M M),  (12 M M), (13 M M), 
(14 M M),  (16M M), (17 M M), 

(19MM), 9 Metric 1/4 inch drive 
sockets, (4.5MM), (5MM), (6MM), 

(7MM), (8MM), (9MM), (10MM), 

(11 MM), (12MM). A 3/8 inch fine 

tooth ratchet with quick release 
drive combination-forward and 

reversible, a 1/4 inch x 3/8 inch 

adapte-, a 3/8 inch drive exten-
sion bar 3 inch. A 3/8 inch spark 

plug sccket with oil resistant in-

sert and speed installation and 
removal. An 18-piece industrial 

steel ignition wrench set, com-

plete set of spark plug gap set-

ting gauges for any type of 
spark  plug. One  "1/4-drive 

heavy screwdriver. (One) large 

set of feeler gauges, industrial 

"Phillips" heavy duty and "reg-

ular" screwdriver. All tools are 
drop forged alloy steel for 

durable heavy duty repair work, 

and will be accompanied with a 
LIFETIME guarantee that it 

must perform 100 % or it will be 

replaced free. Add $7 handling 
and crating for each Tool Chest 

requested, we pay all shipping. 

Should you wish to return your 

tools, you may do so for a full 

refund. Any letter postmarked 

later than Jan. 23 will be re-
turned. LIMIT: Six (6) sets per 

address, no exceptions. Send 
appropriate sum together with 

your name and address to: Tool 

Test Dept. #120D W, Viking Ind., 

6314 Santa Monica Blvd, Los 
Angeles, CA 90038, or for fast-

est service from any part of the 

country, call collect before mid-
night 7 days a week (213) 

462-1914 (Ask for) TOOL TEST, 

#120D W,  have credit card 

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

from page 8 

bringing world reports to 73 
could do the job. 
We do have a world hobby, so 

let's see if we can get it to-
gether more. 

HAMMING FOR CREDIT? 

Down in Georgia there is a 
proposal to have ham classes 
count for educational credits. 
That's a good move. 
There is a desperate need to 

get amateur radio going again in 
our schools and this approach 
could generate some interest 
for the students. It would be a 
way of, so to say, paying the stu-
dents back with credits as well 
as in fun. 
Though it is old hat to 73 read-

ers to read about the needs 
America has for technical peo-
ple...I've been writing about 
that for several years now... I 
see that the general media are 
getting more concerned over the 
problem. Even the normally lib-
eral writers are getting to worry 
about the overwhelming loss of 
technical consumer products to 
Japan. 
With the increasingly rapid 

development of video technolo-
gy, microcomputers, data ac-
cess over the phone or via televi-
sion stations, video teleconfer-
encing, satellite services, 100-
channel TV cables, and so on, it 
is getting ever more difficult for 
the general public to ignore the 
coming developments. They've 
even been noticing that almost 
all of the recent developments 
have been coming from Japan 
and figured out that this just 
might make it difficult for Amer-
ica to catch up once we fall seri-
ously behind. 
Articles about this have been 

appearing with increasing regu-
larity in Newsweek, Time, Busi-
ness Week, Fortune, and so on. 
The situation is getting so seri-
ous that a small handful of our 
educators is beginning to get 
uneasy. When a problem reach-
es that level, you know it has to 
be serious. 
Naturally, there are pressures 

for our government to force 

Americans to buy more expen-
sive and technically-inferior 
products just because they are 
made here instead of in Asia... 
just as there are heavy pres-
sures to force Americans to buy 
crummier cars because they are 
made here. I'd like to see more 
interest in American productiv-
ity, American pride in perfec-
tion, and American unions pro-
moting something besides the 
highest pay possible... with the 
result that the products are 
priced out of the market. 

But that's another problem... 
to some degree. The key to any 
American success in communi-
cations and computers in the 
next twenty years lies in our hav-
ing the technically-qualified 
people to invent the products, 
manufacture them, sell them, 
operate them, and service them. 
This is going to take an enor-
mous number of engineers, 
technicians, and scientists... 
vastly beyond anything which 
we even have in prospect to 
develop in this country. 
Only Japan has laid the 

groundwork to develop the high-
technology people who are go-
ing to be needed to provide the 
whole world with video, comput-
ers, information, and other tech-
nical services which are going to 
be the key to personal happi-
ness, business success, and ed-
ucational achievement in, say, 
twenty years. 
While we're busy lowering our 

academic standards and seeing 
our proponents of liberal-arts 
education winning most of the 
battles in academia, we see Ja-
pan loading their schools with 
enthusiastic technically-in-
clined students. Do you realize 
that there are over 900,000 ama-
teur radio operators in Japan to-
day? They have us outnumbered 
in active hams by a margin of at 
least three to one... possibly 
four to one... and Japan has 
only half of our population! They 
are running rings around us. 

Amateur radio has never been 
a very popular hobby in Amer-
ica. Even when we were growing 
at our greatest rate, back in the 
1950s, we were growing at only 

about 11% per year, which was 
about 22,000 newcomers. Then, 
with the "incentive licensing" di-
saster of the 1960s, we fell to ze-
ro growth (and worse). Now 
we're back into a growth mode, 
but not an impressive one. 

Unless the Japanese technol-
ogy program runs out of steam, 
their teenagers will be doubling 
the number of hams in Japan in 
the next three years, while at our 
rate of growth we are looking at 
about eight years for a doubling 
of our hams. 

There has been some criti-
cism of calls for more engineers 
with a reminder that only a few 
years ago massive numbers of 
engineers were dumped and 
were unable to find work. To a 
degree, that is right. But what is 
glossed over in that response is 
that the engineers and techni-
cians who joined the unem-
ployed were those who had not 
kept up with the changes in 
technology. There has never 
been any surplus of technically-
trained people. 

Remember that by 1970 it had 
dawned on even the most back-
ward of firms that solid state 
was here and unavoidable. This 
was when the axe fell. Those en-
gineers who were living in the 
good old tube days were sud-
denly not needed. This axe was 
wielded again when the industry 
discovered ICs and had no fur-
ther use for engineers who 
could not cope with them. Each 
new generation of electronics is 
going to be ruthless in weeding 

out the people who do not adapt. 

Today, the need is for young 
engineers and technicians. Our 
schools have been almost total-
ly emptied of these talented 
people, leaving the over-40 rem-
nants of previous technologies 
to try to teach things they 
haven't bothered to fully under-
stand. This does not bode well 
for our schools or the next 
generation of kids...the ones 
we're depending on to cope with 
the Japanese incursions. 
Amateur radio can help, at 

least to a degree. By interesting 
teenagers in a high-tech hobby, 
we may be able to develop the 
engineers and technicians we 
need, both for industry and for 
our schools as teachers. Of 
course, the exceedingly slow 
growth of amateur radio over 
the last twenty years has meant 
that the average age of ama-
teurs has been rising steadily, 
with the result that within our 
ranks we have few qualified 

teachers to get new hams start-
ed. The technical competence 
of hams as compared with in-
dustry has been dropping for 
twenty years, where at one time 
hams were a cut above the aver-
age engineer or technician. 

I can remember the time when 
hams were responsible for vir-
tually every major breakthrough 
in radio communications. Now 
we can merely point out that 
long ago hams pioneered FM, 
NBFM, SSB, SSTV, RTTY, and 
so on. We old, doddering relics 
of the past can remember the 
pride of those olden days. But 
the world is ruthless; it wants to 
know what you've done for it 
lately. Not much. 

The plan for giving scholastic 
credits for ham classes is a fine 
move; let's see if we can get that 
idea spread around. I'll be inter-
ested in getting articles for 73 
on proven ways of getting teen-

agers interested in amateur 
radio and on successful pro-
grams to get amateur radio 
growing. 

In the meaiwhile, I'd like to 
see a lot more articles in 73 on 
current technologies. Perhaps 
we can get amateur radio back 
into developing some inventors 
and pioneers of new techniques. 
Running articles on designing 
and building kilowatt tube-
powered linear amplifiers is not 
it ... unless someone designs a 
digital automatic-tuning device. 
There is no shortage of things 

to invent which are well within 
our technical capability... if we 
let ourselves go and get crack-
ing on it. For instance, we could 
use a system for automatic 
identification of transmitters so 
that our receivers would indi-
cate the call of the station being 
tuned in as we tune. This could 
be done via an ASCII signal sent 
on a subcarrier, thus furnishing 
the receiver a reference signal to 
use for automatic tuning. Once 
we have that development, we 
will be ready for receiver-tuning 
systems which will be automat-
ic, alerting you when chosen 
prefixes or calls are tuned in. 
This could be a great stride 

ahead for amateur radio, pio-
neering a new digital communi-
cations technology which could 
be quickly applied to CB, two-
way, and most other communi-
cations services. It could help to 
bring about some extensive 
changes in amateur radio opera-
tion, too... perhaps the first 
real changes in over 50 years. 
Except for the development of 
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For the TRS -80 
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ROM-116 
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•TEXT EDITING 
•RTTY PICTURES 

'SAVE TEXT TO DISK Detailed brochure available on request. 
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the vfo, our Morse-code commu-
nications has changed hardly at 
all in 50 years. And other than 
the shift to SSB, phone commu-
nications is almost identical to 
hamming of 50 years ago, com-
plete with pileups on DX, jam-
ming, endless nets, and so on. 

We've had practical RTTY on 
the ham bands for over thirty 
years and there still is no notice-
able dent in traffic handling as a 
result. Amateur radio, which at 
one time was the spawning 
ground for new technologies, 
has turned into the most rigid 
and unchangeable remnant of 
the past. 

You invent it and we'll publish 
it ...okay? Let's get amateur ra-
dio into gear for the first time in 
years. The last change of any 

sort was over ten years ago 
when we went to FM and repeat-
ers on two meters. Unfortunate-
ly we contributed little techni-

cally in this move, merely taking 
advantage of the already-exist-
ing technology developed for 
two-way commercial operating. 
Now let's do some pioneering 
for a change. 

DIGITAL MANIA 

With the new freedoms being 
granted by the FCC, I'd like to 
see some serious experiment-
ing on our bands with digital 

techniques. Ham radio is never 
going to go anywhere unless we 
get busy and take advantage of 
the recent technological advan-
tages in ICs. 
For one thing, isn't it about 

time that the RTTY crowd stopped 
puttering around, dodging ORM, 
and came up with some circuits 

which will dig out those weak 
signals and copy them? I tried a 
recently-advertised computer-
ized-RTTY setup and was as-
tounded to find out how crummy 
it was.. . even as compared with 
the circuits we were building 
back in 1948. Almost any kind of 
interference sent it into spasms 
of incomprehension. 
Fellows, I have some news for 

you. You should be designing 
RTTY gear which uses the el 
cheapo computers such as the 
Timex 1000 (Sinclair ZX81), the 
Atari 400, the VIC-20 and so on. 
Your circuit should make it duck 
soup to tune in a signal... and 
copy should be 100%, despite 
CW or other neighboring RTTY 
signals. You should copy 
through QRM, ORN, jamming, 
fading, with any shift, and so on. 
Let's get cracking at this and 
stop horsing around with junk 

which falls apart as soon as a 
vindictive CW-monger gets on 
channel. There is, as you may 
not know, apparently an unlim-
ited supply of CW jammers, all 
with unlimited time to sit and 
trash RTTYers. Perhaps we 
should devise a certificate, with 
yearly awards. 

And while one contingent is 
doing the inventing which 
should have been done several 
years ago but which was pre-
vented by the FCC, bless 'em, 
others of you should grab your 
chips and start working serious-
ly on automatic identification 
for transmitters. Some early ex-
periments indicated that a sys-
tem would work using a frequen-
cy-shifted subaudible tone, but 
we need to do a lot more work on 
this. If someone can come up 
with a relatively simple system 
which can be built into every 
transmitter, we can save the 
several eons of time every year 
which are presently wasted with 
redundant identification. Just 
think of the saving on pileups 
alone, where perhaps around 
five thousand stations are giv-
ing their calls from fifty to one 
hundred times per minute, hour 
after hour. There is a zero in Min-
nesota with the unofficial record 
of 117 complete identifications 
in one minute! A record to be en-
vied. I understand there is a 
move to get this amazing chap 
on "People Are Weird." 

Once we have a fairly fast au-
tomatic-identification system, 
we'll be able to instantly read 
out the call of any station tuned 
in on our receiver. We'll also be 
able to build in a microproces-
sor to check the call for wanted 
calls or prefixes. Those rare 
ones can come and go pretty 
fast sometimes, so why miss 
one just because he is 50 kHz 
down the band from where you 
are working? With an automatic 
tuning system (dual tuning, of 
course), one receiver tuner will 
be on your channel for you while 
the other is scanning the band, 
checking out the prefixes. 
And a couple of years later, 

the whole thing will be in an HT 
for us. Just ask any of the early 
two-meter folk about the first 
FM rigs and compare them with 
the programmable, scanning-
all-channel HTs of today. You 
know what we haven't seen yet? 
Anything! 

So, while all you old-timers sit 
around and fondle your 807s, 

we're looking to the youngsters 
to stop fooling around with girls, 

get going with with their pile of 
ICs, and invent us out of the 
1930s morass that amateur ra-
dio is in today. The technology 

is here. The parts are here. The 
need is here...and riches are 
awaiting the entrepreneurs who 
make it happen. 
One thing is for sure... if you 

invent it, I'm anxious to publish 
your articles in 73 and get the 
ball rolling. 

HELP! 

Every now and then I see a no-
tice that the League is looking 
for some hams to add to their 
staff. Fine, I suppose, though 
my understanding is that the 

place is very, very structured. It 
also isn't growing much, in case 
you haven't read their yearly 
report. When I say it isn't grow-
ing much,  I mean that the 
League has been losing mem-
bers at an increasing rate for the 

last few years. That would make 
me nervous. 
Now, while they've been 

shrinking away, my little empire 
has been growing steadily. They 
need people to replace those 
who have bailed out. I need peo-
ple to help us grow even more... 
and I don't think anyone would 
really characterize this place as 
rigidly structured. 
In addition to needing a good 

all-around ham or two to test 
ham gear and write reviews, to 
keep the W2NSD/1 hamshack 
state-of-the-art in RTTY, slow 
scan, repeaters, antennas, and 
so on, we also need someone to 
keep our microcomputers run-
ning. We have a hundred or more 
around here and the darned 
things keep breaking. I think we 
could keep a compulsive techni-
cian exceedingly happy. 
Our audio department has a 

serious need for a technician to 
be on top of all the digital re-
cording techniques and assure 
us that our digital and audio 
cassettes are first-rate. 
For people who for twisted 

psychological reasons are not 
particularly interested in living 
in the finest area of the whole 
country (the world?), we do have 
some part-time jobs available 
which can be done from any-
where. These call for a good 
deal of responsibility, of course. 
We're building our national net-
work of sales people and have 
several nice areas still open. 
This would entail getting out to 
visit computer and electronics 
stores about three days a week 
to make sure that they are well 

stocked with our magazines, 
books, and computer programs. 
In Peterborough, we have 

open positions for people with 
PR and advert sing experience, 

sales, editing, writing, graphic 
arts, photography, and so on. In 
the next year, we expect to add 
at least 100 people to the 
staff...possibly 200, if we can 
find them. 

We're looking for non-smok-
ers who are more interested in 
developing careers than in just 
landing a job. We'll be able to 
keep up our growth only if we 
keep up our enthusiasm and in-
novation. Indeed, we've been 
growing briskly for seven years 
now, and by the end of this 
month, we expect to be about 
five times the size of the ARRL. 
So, if you are not a smoker 

and you're looking for a place to 
put your outstanding talents to 
work where they can do the 
most good... and where you 
will be able to learn more and 
grow, think in terms of Peterbor-

ough. Send along a letter detail-
ing why we can't go a step fur-
ther without you...and a 
resume. 

COMPUTERIZING 

With over 40% of the 73 read-
ers computerized ...and with 
thousands more eyeing the Timex 
computer...1'0 like to make 
sure there is no misunderstand-
ing. I want to see you experi-
menting with amateur radio ap-
plications of these contraptions 
and writing up your results for 
73. The readers are interested in 
articles on getting rid of com-
puter noise... in protecting the 
computers from interference 
from the rig ... in RTTY applica-
tions... high-speed code... 
beam aiming.. . log keeping... 
automatic OSLing ...packet 
communications...and so on. 
Unless you write up the re-

sults of your work, it will be 
wasted...giving only you the 
benefit. The more you write 
about what you are doing, the 
more hams will join you in exper-
imenting and developing new 
ideas—and we'll all benefit. 
Remember, too, that the 

market is just starting to open 
up for add-ons for the low-end 
computer systems. There are 
millions to be made by those 
who come up with practical new 
ideas. We've already seen doz-
ens of new millionaires as a re-
sult of the recent microcom-
puter developments...and we 
haven't seen anything yet. With 
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CONNECTORS 
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RECEPTION 

NOW! 
With D.C.E.'S 70 MHZ 

VIDEO PROCESSOR BOARD 

FEATURES: 

I.F. Strip Includes S.A.W. BP Filter 

Discrete 70 MHZ PLL Demodulator 

Full AGC & AFC 

Normal/Reverse Video 

On Board Power Supply Regulation 

The most ads aimed 

Satellite Video 

Processor Air ailable 

KIT  '124.00 

ASSEMBLED. ..449.00 

DigiCom Engineering, Inc. 
P.O. BOX 1656 

KODIAK, ALASKA 99615 

1907) 486-5118 

ORDERING INFORMATION: Check, ht.11 or CO D's ac-
cepted. Airmail shipping costs within U.S. included in price 
allow 1 week for delivery) Foreign orders include 05.00 for 
shipment by air. 
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Don't Be Lett Out in the Cold 
with the Russian Woodpecker 

GET A 
MOSCOW 
MUFFLERT" 
Another  first  from  AEA.  The 
Woodpecker Blanker, WB-1  really 
works. This unit effectively blanks the 
pulsing interference of the Russian 
Woodpecker.  Two  versions  are 
available, the WB-1 for use with com-
munication receivers and WB-1C for 
use with all popular transceivers. 

This extremely useful accessory is 
designed for direct insertion between 
your receiver (or transceiver) and the 
antenna. It is both MORE EFFECTIVE 
than I.F. type blankers and requires 
NO MODIFICATIONS to your receiver! 
The unit opera:es from a 13 VDC ± 2 
VDC power source at less than 575 
mA. (AEA AC wall unit AC-1 will 
operate the blanker.) 

The blanker works well on both CW 
and SSB modes that are being in-
terfered with 3y a woodpecker. Con-
trols on the front panel include; four 
push button switches, a synchronize 
control and a width control The WB-1 
also features a low-noise untuned 
broadbanded 6 db gain pre-amp which 
can be selected with or without the 
blanker enabled. The WB-1C uses the 
same circuitry but includes a carrier 
operated relay (CUR). This provides 
protection to the receiver section dur-
ing transmissions from the attached 
transceiver. 

For more details, write for our latest catalog or 
visit your favorite dealer. 

Prices and Specifications subiect to change 
without notice or obligation. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 
P.O. Box C-2160, 
Lynnwood, WA 98036 
(206) 775-7373 
Telex: 152571 AEA INTL 

AEA Brings you the 
Breakthrough! 
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hundreds of thousands of Timex 
computers being sold, just 
about any useful accessory for 
it will be able to generate 
millions in sales. 
In order to encourage this de-

velopment, Microcomputing will 
be devoting a special section to 
the low-end computers. We 
need not only interfaces, pro-
grams on cassettes, and so 
forth, but we may also have a 
need for better ROM character 
generators and operating sys-
tems, plug-in ROM programs, 
and so on. 

I've helped a lot of people get 
very wealthy in the microcom-
puter business .. . and I can help 
you, if you are seriously interest-
ed. I write about this in my edi-
torials in Microcomputing, 80 
Micro, and Selling Micros, and 
I'll be covering this aspect in in. 
Cider, too. It's fun to be rich, and 
the opportunities are almost un-
ending. As a ham, you have an 
inside track, if you have the will. 

HOW'S THE ARRL DOING? 

Too bad you didn't get the 
OST annual report ... and read 
it. In amongst the lavish self-
praise . . . an orgy of it ... are the 
stark financial figures, and they 
are so dark-cloud that they tend 
to cut through the baloney. 
Membership is down. And de-
spite the massive increase in 
the subscription price for OST, 
the income for the League has 
not even kept up with inflation. 
Nowhere near it! 
The financial management in 

any normal business would call 
for the immediate replacement 
of the people responsible. Of the 
74 stocks and bonds in which 

the League has put the money 
they've made in profits in past 
years... being a nonprofit cor-
poration they have to salt away 
all that money rather than dis-
tribute it to the stockholders... 
only eight are worth more now 
than they paid for them. Maybe 
you were wondering who was in-
vesting in oil companies, rail-
roads, and so on. Heh, heh... 
you are. 
They seem to have concen-

trated on economizing on mem-
bership benefits such as 
awards, cutting that by 76% in 
1981. This is balanced by an in-
crease in unemployment com-
pensation which went up by 
973 °/o . yep, almost ten times, 
as staffers went through the old 
revolving door. That's quite a 
one-year record. 

Automobile expenses only 

went up 370% in the year. Are 
they providing limousines for the 
top echelon these days? We did 
see healthy cuts in such pork-
barrel items as ARRL headquar-
ters expenses, which were 70% 
higher in 1978. And the W1AW ex-
penses came down, too. They 
were 51 % higher in 1980. It looks 
as if someone made a trip some-
where, because while there were 
no overseas expenses chalked up 
in 1980, they managed to spend 
$17,762 in 1981. That's a very 
nice trip! 

Unless you take a serious in-
terest in League financial mat-
ters, you have no beef about 
what they are doing. You are a 
stockholder of the corporation 
and should look into how your 
money is invested. You might 
even question why the HQ peo-
ple are salting away millions in 

stocks and bonds, losing your 
shirt for you with poor invest-
ments, when perhaps they 
should be spending your money 
on more services...or, even 
better, in encouraging some 
growth in amateur radio. 

A million-dollar budget to pro-
duce some first-rate films about 
the excitement of amateur ra-
dio...about the benefits of 
amateur radio to our coun-
try... about how to start a high-
school ham club...could get 
amateur radio growing again. 
We have plenty of friends in tele-
vision broadcasting to see that 
the films would get on the air. 
And a million dollars wouldn't 
even put a big dent in the 
bankroll they've built up. It 
might keep them from blowing 
so much on lousy investments 
...and, after all, isn't that what 
the money should be used for? 

Look, I know you hate to have 
me carping about the League... 
but I'm not giving the League 
hell right now. I'm giving you, 
the League member, hell. The 
chaps at HQ will do whatever 
they want with your money if 
you don't say anything. It's only 
by your being a silent partner to 
the crime that all this money has 
just plain been thrown away. 
You haven't been paying atten-
tion. You haven't been insisting 
on meeting with your directors 
and finding out from them what 
the situation at HQ is... and 
they are not going to level with 
you unless you push them. 
They'll put the pressure on for 
membership benefits...and for 
promotion of the hobby... but 
only if you lean on them. 
The League, under the direc-

tion of the directors you have 
elected, has been spending a 
pittance on membership bene-
fits and promotion of the growth 
of the hobby. Get after 'em... 
let's see some growth. 

MAJOR LEAGUE CHANGES 
AFOOT? 

Knowing how undependable 
the rumor mills are. I don't put a 
lot of stock in repeated reports 
that Skip Tenney will soon be 

promoted as a replacement for 
Vic Clark as president. Tenney, 
well known as the publisher of 
Ham Radio magazine, either has 
sold or seems about to sell what 
is left of his magazine, so that 
would make him both available 
and eligible for the spot. 
The move makes sense, too, 

when you consider how close 
Tenney has worked with the 
League all these years. At times, 
it has seemed as if he were al-
most an untitled League official. 
Being independently wealthy, 
Tenney wouldn't be restricted 
by the lack of remuneration 
which goes with the position. 

A lack of expected aggres-
siveness on the part of the re-
cently-appointed president 
seems to have sparked the 
search for someone to help take 
hold of the organization and get 
it into shape. Many of the direc-
tors feel that it is important to 
have a businessman with expe-
rience helping to guide the 
League into safer financial wa-
ters...and perhaps stem the 
growing loss of OST sub-
scribers. 
Others of the directors like 

Vic and feel that he should have 
more of a chance to get things 
turned around...to, so to 
speak, haul the old boat out of 
the water and scrape off the bar-
nacles. I've personally always 
held Vic in the highest regard as 
a ham and a DXer. The directors 
should realize that even with a 
relatively small organization 
such as they have at HQ, people 
get set in their ways and it is dif-
ficult ...often very difficult... 
to bring about changes, no mat-
ter how badly they are needed. 
My unasked-for council would 
be to give Vic more time and not 
rush with Tenney. 

BUILDERS VS. BUYERS? 

Sometimes I get the impres-
sion that people will believe just 
about anything! First, we had a 
bunch of old hams, probably irri-
tated because they had to 
change from AM to SSB, grous-

ing that hams weren't building 
any more. I still hear that chorus 
when I visit some ham clubs, 
many of which seem to have 
been taken over by old old-
timers. 

When I point out that there 
are more ads for parts in 73 
these days percentage-wise 
than there were in ()ST forty 
years ago, they look shifty-eyed 
and shut up...at least until I'm 
safely out of earshot. The fact is 
clear that hams are building as 
much or more than they ever did. 
It just isn't the old ones who are 
doing it. Poss.bly they're too 
busy watching television. 

The increased coverage of rel-
atively simple building projects 
in 73 has sparked a lot more in-
terest in building and experi-
menting. Fine... for that's one 
of the great pleasures of elec-
tronics and hamming. I put quite 
a few years in at the workbench 
myself, with a barn full of old 
gear I built to show for it ... and 
a twisted pelvis from standing 
on one foot for about twenty 
years. The local chiropractor 
has given up trying to straighten 
it ... and I've stopped seriously 
trying to lift anything heavy. I've 
paid my dues in building. 

There is a gross misunder-
standing on the part of some of 
the manufacturers in the in-
dustry. This is odd, because it 
really means that they have 
been reacting emotionally and 
not giving any serious thought 
with some research. 
This has to do with the inter-

esting concept that hams who 
build are not very good custom-
ers for commercial equipment. 
The facts are the opposite, as 
even a few moments of contem-
plation will make clear. The ma-
jor buyers of new equipment are 
the exact same people who are 
also building gadgets. How 
come? Let's look at it. 
First, a little lesson in eco-

nomics. Way, way back, in the 
early days of amateur radio, 
hams built their own receivers 
and transmitters. There were on-
ly a handful of nams then, so 
there wasn't enough of a market 
to warrant commercial equip-
ment for them. Then, when the 
first commercial receiver was 
put on the market, the home 
construction of receivers virtual-
ly stopped. Hams quickly real-
ized that a home-built project 
would cost more, have a smaller 
resale value, and not work as 
well as a commercial receiver. 
They did just what you and I 
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would do in the circumstances: 
They bought their receivers. 
I came along just shortly after 

these halcyon days, getting 
started as a shortwave listener 
along about 1936 and doing my 
first pirate operating (called 
bootlegging then) in 1938. There 
were no practical transmitters 

for hams as of that time, there 
being only about 40,000 li-
censes. These came along after 
WWII, when our ranks had 
swelled to about 80,000. But we 
did have some beautiful receiv-

ers and the hams ate them up. 
As a teenager, I was living in 

Brooklyn and I made it my busi-
ness to visit as many of the ac-
tive hams as I could. In those 
days virtually every licensed 
ham was active. I visited well 
over a hundred hams and found 
just one who had built his own 
receiver. It really wasn't prac-
tical from any viewpoint. 
Once transmitters got prac-

tical, hams stopped building 
transmitters... with a few ex-
ceptions. We've always had a 
few stranger-than-normal hams, 
but not many. I went the same 
route myself, buying war-sur-
plus rigs and converting them. I 
did build power amplifiers... 
but only because they weren't 
commercially available. 
Much of my own building was 

involved with complex RTTY 
gear, autocall circuits so that 

my RTTY could work automati-
cally, and so on. Those of us 
building this sort of stuff were 
getting into digital electron-
ics...back in the late 40s...35 

years ago! 
But then, as now, we bought 

our rigs and receivers. Further, 
then, as now, when we bought 
our commercial equipment we 
went for the best and the newest 
we could get. This was only nat-
ural since we were deeply in-
volved with hamming and want-
ed to get the best out of the hob-

by. Why would I go to the trouble 
of spending two weeks design-
ing and building a piece of Tele-
type equipment and then hook 
it to a crummy receiver? No way! 
I went for the best and so did the 

rest of the builders. They're still 
doing this. 

Today hams are building gad-

gets and enjoying it. But you can 
bet that these active hams are 
also very particular about the 
commercial gear they buy. You 
can also bet that they are lying 

in wait for anything new that 
comes along. These chaps are 
the best of customers for the in-
dustry because they are the 
most deeply involved. 
It is the older hams who al-

ready have their KWM-2s who sit 
and rag-chew, who talk endless-
ly on nets, who are the bane of 
the industry, not the enthusias-
tic builders and experimenters. 
We are fortunate in that we do 

have a magazine in the ham field 
devoted to these nice old men, 
complete with pages and pages 
of "operating news" for them to 
read each month. 
When you consider what an 

incredible bargain ham gear is 
today, I get a bit aggravated 
when I hear someone griping 
about the high cost of it. Lordy! 
When I got started in hamming 
we had crystal-controlled trans-

mitters and each crystal cost 
about $3.50. Not bad-until you 
translate that into 1983 dollar-
ettes, which puts those nice lit-
tle crystals at about $63 each. 
The cheapest hunk-of-junk 

ham receiver on the market, the 
Hallicrafters Sky Buddy, cost 
$19.50. Cheap? Well, my friend, 
if we look at the comparable 
prices for other things, that 
comes to about $350 today. The 
average ham wanted something 
better, running around $80, or 
about $1,500 in today's puny 
money. 
No, we're getting incredible 

SATELLITE TV SYSTEMS 
"COMPARE OUR QUALITY, PRICES AND SERVICE'" 

WE MANUFACTURE: 
PARABOLIc DISHES  MOTORIZATION SYSTEM!, 

POLAR MOUNTS  LNA HOLDERS 

DEMO TRAILERS  ALUMINUM HORNS 

CUSTOM PARTS 
WE STOCK: 
WASHBURN  GILLASPIE  ALLIANCE 
KLM  DRAKE  ATV 
AVANTEK  LOVI.RANCE  CABLE & CONNECTORS 

GARDINER  SWITCHES & HARDWARE 

CALL, W RITE OR  FOR OUR LATEST BROCHURE AND PRICES. 

AUSTIN c LEWIS 

K4(.;( i( • 
is4-2Iql 

LEWIs ( ONSTRI. 'CTION ( 
ro Box ix 
Fit•NIKMDT. TN 9,14 
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bargains today as a result of the 
solid-state revolution, ICs, and 
mass production. Japan, with 
nearly one million licensed 
hams, has such a huge market 
for new ham gear that the pro-
duction quantities have brought 
down the cost of manufacture to 
much less than one half what it 
would be without them. Each 
doubling of production normally 

drops the cost of manufacture 
about 15% or so. 
So, though we hams are build-

ing more than ever before, we 
also are buying as much as we 
can get commercially made... 
and getting incredible value for 

our investment. 

ARE YOU MISSING THE DX? 

Now. I suppose I should shut 
my typewriter off and not let you 
know what is going on. I've been 
sneaking around twenty meters 
lately and I want to let you know 
that you are missing out. The 
band has been super in recent 
weeks, and the DX is rolling in at 
all hours of the day and night. 
Just in the last couple of 

days, I've had contacts with the 
following, to give you an idea: 
ZL2WM,  ZL1VY,  PY2CYT, 
PY1BFZ, HR1RBM. 7X2BK, 
VK6RU, IK7AGT, EZ7BXP, 4Z4JS. 
EA3CXG, N3RD/VP9. JX1J0, 

PYCIZZ,  HH2MC,  TU2HJ, 
PP6ACP, ZS1DG,  ZS6WB, 

ZS4AF. PR7SSM, S83MMK, 

TU2LM, ZS6BRD, ZS6BNS, ZS4D, 
JY3ZH, JY4MB, JY5ZM, YI1BGD, 
7X5SI, LX1JAS, Y27FN. Y56FN, 

SM7DLZ, WB5VIH/DU2, VK6CF, 
VS6CT,  HL9RT,  UAQJBN, 
EA9NG, U9H, UK@SBB, 8Q7AV. 
3BD8DB,  OD5FB,  HZ1AB. 
4S7EA, T32AF, F5RV/FC, VU9GI, 
VU9CK, ZL40Y/A, OH M... and 
so on. 

Besides some bragging about 
working DX, the above list is in-
dicative of what you can do if 
you get on the air with a reason-

ably gocd rig and antenna. It's 
there, with thousands of DX op-
erators looking for you. While 
some put up with contest-style 
operating. whacking out the 
contacts for OSLs and the good 
old ARRL Honor Roll listings, 
most of them will stop this non-
sense and be most interest-
ing to talk with if you ask 
them some questions. Most of 

them love to talk...and they 
love most to talk about the most 
interesting subject in the 

whole world: themselves. 

Think what an impression 
hamming could make on inno-
cent teenagers if they could 
hear us talking with Christmas 
Island out in the middle of the 
Pacific Ocean! Or some chap in 
Baghdad! They're there, looking 
for you Where are you? 

LIMITED SPECIAL $555.00 
Oscilloscopes 1-11 A V1 E c 

20 M Hz 

DU AL T RACE 
to nteet every need 

wiTti pRouEs: x I & x 10 
• ONE YEAR FULL W ARRANTY 
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( CIRCUITS 
Do you have a technique, modification, or easy-to-duplicate cir-

cuit that your fellow readers might be interested in? If so, send us a 
concise description of it (under two pages, double-spaced) and in-
clude a clear diagram or schematic if needed. 

In exchange for these technical gems, 73 offers you the choice of 

a book from the Radio Bookshop, to be sent upon publication. Sub-
mit your idea (and book choice) to: Circuits, Editorial Offices, 73 
Magazine, Peterborough NH 03458. Submissions not selected for 
publication will be returned if an SASE is enclosed. 

Fig. 1. 
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"STAR-SET" HEADSET CONVERSION: This adapter will enable you 
to use "Star-Set" headsets with an Icom IC-2AT (or a similar HT). The 
1C-2AT has about 1-2 volts present in the mike line to power an exter-
nal electret condenser mike. This voltage is used to power the "Star-
Set" as well. To key the PTT, you use the mike mute switch on the 
belt clip of the "Star-Set." The PTT works by completing the mike cir-
cuit. If you want to use the set on both the radio and a telephone, 
simply unplug it, because no changes are made in the headset. Use 
shielded wire in the adapter to prevent rf feedback. If you don't re-
ceive anything, reverse the plugs, marking them after you have de-
termined the proper placement. —Joe Eisenberg VVA0WRI, Lincoln 
NE. 

9V 

Fig. 2. 

RI 
200-50011 
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LIGHT-ACTIVATED RELAY: Fig. 1 shows a circuit which will trip relay K1 when the light-sensitive resis-
tor R1 is in the darkness. A buzzer can be attached to K1 to indicate that the lights have dimmed. Any 
small signal diode can be used for D1, which suppresses the high-current inductive kickback, thus pro-
tecting 02. Any NPN transistor can be used for 01 and 02. R1 is a cadmium-sulphide resistor which has 
5 megohms resistance in darkness and 100 Ohms' in bright light. The resistor can be located away from 
the rest of the circuit. Fig. 2 is a light-activated relay; the same components are used as in Fig. I. A power 
supply circuit is shown in Fig. 3. R1 is a one-Watt resistor valued between 200-500 Ohms. —Alan 
Weinberg KR7D, Tucson AZ. 

RIGID MALE-TO-MALE UHF CONNECTOR: Materials required are 
two PL-259 connectors, a straight length of no. 10 AWG 3-1/2 inches 
long, and a straight length of 3/8-inch o.d., 5/16-inch id. copper tub-
ing, 1-1/8 inches long. (You can find the tubing in the plumbing de-
partment of many hardware stores.) After cutting the tubing, be sure 
to deburr the inside and outside edges of both ends. Then place 
PL-259s on either end, connecting the center pins with the no. 10 
wire. Solder the assembly together using a large enough iron to 
avoid cold solder joints. —Gary Legel N6TO, Fullerton CA. 
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CONVERTING THE DRAKE TR-7 
TO RECEIVE VLF WITHOUT 
THE AUX-7: This is a simple 
modification for the Drake TR-7 
which will enable the unit to re-
ceive 0-to-1.5 MHz. Open the unit 
and locate U9003. Remove the 
wire from pin 14 of this IC. Care-
fully solder a 6.5-inch insulated 
hookup wire to pin 14 and con-
nect the other end of the wire to 
the unused terminal on the 
STORE switch. Replace the 
cover. To receive below 1.5 MHz, 
you must set the bandswitch to 
1.5, press STORE, press the 
DOWN switch once, and then re-
lease the STORE switch. The 
UP/DOWN switch will now se-
lect the VLF band in 1.5-MHz 
segments. Repeat the se-
quence, and the unit will then 
tune 0-500 kHz. The antenna for 
the lower bands should be con-
nected to pin 7 on the accessor-
ies connector (see pages 3-7 of 
the manual). This modification 
does not affect the usual opera-
tion of the STORE switch. —An-
drew H. Kilpatrick K4YKZ, 
Longwood FL. 



KEEP IT 
SIMPLE! 

Ut 
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Call or write our sales department 
for specification sheet and pricing 

Building a TVRO receiver? 
Get a 4 Ghz signal down to 
70 Mhz the SIMPLE way... 

ICM RF DOWNCONVERTER 
Input filter for superior performance 
and interference protection. Built-in 
DC block. Mounts near LNA in en-
vironmental protective case. Con-
verts 3.4-4.2 Ghz signal down to 
70 Mhz in two stages. 70 Mhz signal 
is fed to receiver at lower loss with 
RG-59 or equivalent. Standard input 
and output connectors for easy use. 

Can be used in multiple installations 
without need for isolators or other 
filters. 

Specifications: Conversion gain 25 
db nominal. Tuning voltage +4-16 
VDC nominal. Power requirements 
22 to 30 VDC @ 300 ma, (including 
LNA) Size 3" X4"X7", weight 1 Lb 

International Crystal -36  
Manufacturing Company, Inc. 
10N. Lee. P.O. Box 26330, Oklahoma City, OK 73126 

IELIIL 

MICROWAVE AND SATELLITE TELEVISION 
The standard RP downconverter package shown below 
gives you a proven 2150 Mhz downconverter mounted in a 
weathertight antenna that features low wind loading and 
easy installation. 

All downconverters use microstrip construction for long and 
reliable operation. A low noise microwave preamplifier is 
used for pulling in weak signals. The downconverters also in-
clude a broad-band output amplifier matched to 75 ohms. The 
RP model is recommended for up to 15 miles. Over the range 
of 15 to 25 miles the RP + which has a lower noise and higher 
gain RF amplifier stage, provides better television reception. 
For installations over 25 miles, an RPC unit which uses a sep-
arate antenna is available. All models are transient voltage 
protected by surge protection on both the power supply and 
the converter inputs. All models are warranted for one year. 

-US 

The DCI 466 is a completely self-contained IMAGE REJEC-
TION DOWN CONVERTER that is used for TVRO downconver-
sion at the Satellite antenna where optimum signal to noise 
ratio can be obtained. The DCI 466 converts the TVRO band to 
70 Mhz. The unit's DC power and a 17 to 25 volt local oscillator 
tuning voltage are superimposed on a single RG 59 line for 
easy installation. The unit has an on board IF amplifier 
matched to 75 ohms that gives plenty of drive for long cable 
runs. The overall conversion gain is 25db. Image rejection is a 
minimum of 20 db. $300 in singles. 

Write for details on our low priced model VCO 40 voltage con-
trolled oscillators in the four pin TO-8 package that cover the 
TVRO band. Also check our 120 degree low noise amplifier for 
low cost satellite ground stations. 

INTEGRATED ELECTRONICS 
PO BOX 204 

CARLISLE MA 01741 
617-369-0536 

SALE  SALE  SALE 

GOING-OUT-OF-

BUSINESS SALE 
Last Day-Dec 31ST 

1982 
CALL US! 

If we have what you want in stock 
we will beat ANYONE'S price and 
ship it FREE! 

No charge cards 
cash or cashier's check 

Ben Franklin Electronics 
115 1/2  N. Main Hillsboro KS 67063 

316-947-2269 

FROM TAYC O... 
MAGNAVOX FV 25 — 26 CHANNEL 

C ABLE T V C O N VERTER 
and REMOTE  CONTROL 

Get The Most From Cable TV 

VHF -MIDBAND-SUPERBA ND 
• Seiect any channel with easy pushbutton tuning 
tiers up to 26 away • Perfect for the bedroom TV 

• Saves weer on TV tuner avoid costly repairs 
• Ideal for the handicapped • Easy 5 minute Installation 
• Receives thou, LABIA channels your TV can't pst 
• Works writ) any TV • 90 Day Guarantee  only s 5iin5  

2 - say Spatter  219  Mail Order SPECIAL 

"F"Fittlnes  23e• -10/1.130  $49.95 
Bidden RG/59  .11/1t.  +4 25 = 

24 Hour Order Line  NYS Add TIIIS 
(607) 962-7313  Buy 2 - We Pay Shipping 

Order Direct From  - $150 extra 

TAYCO COMMUNICATIONS 
R3 • 146A Narrows Ck Rd - Corning N V I a 44 4,, 

— DEALERS WANTED —  • 

CommTek 

CONTACT-80. . . 
An ultra sophisticated yet simple to 
operate RTTY System for the demanding 
operator at an affordable price. 

Features: 
'Disk I/O: SAVE, LOAD, KILL & DIR 
•TRI-SPLIT screen, Lser defined 
•10 CANNED MESSAGES 
•DYNAMIC BUFFER ALLOCATION 
•Liye HARDCOPY for parallel printers 
•Keyboard CONTRCL of STATION 
'AUTO-ID; RTTY, CW (selectable ON/OFF) 
'CLOCKED OUTPUT rate 
'All BAUDOT speeds plus ASCII (110) 
•NAME, DATE, TIME from computer 
•On screen BIT PATTERN SCOPE  . 

Requires TRS-80, MOD-Ill with your CALL SIGN 
plus TU with 6Orna loop. 

DISK I/0; VERSION  $279.00 

CASSETTE I/0; VERSION  6229.00 

Post Paid 

.-150 

4493 Orleans Dr., Dunwoody, GA 30338 
(404) 946-9314 
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(  REVIEW 
ELECTRONIC RAINBOW 

SATELLITE TELEVISION 

RECEIVER KIT 

Like a lot of hams who have developed 

an interest in satellite TV, I have been 

reading about and watching the market 

for the last couple of years for a satellite 

receiver that had all the features I wanted 
and the right price as well. Most of these 

factory-wired units' price tags still hung 

up there in the high dollar range, while kits 

for these receivers were few and did not 

enjoy the best publicity from articles I had 

read. I felt a kit was the best means to 

meet my end. Having built quite a variety 

of electronics kits and semi-kits down 

through the years, I felt that I could handle 

a quality kit without too much difficulty. 
Browsing around the hamfest at India-

napolis back in July. I spotted a few satel-

lite antennas set up around the area and 

visited each booth to check out their 

wares. Most of the equipment was fac-

tory-assembled, high-priced, turn-key 

stuff, not for me. Then I happened by the 

booth where Electronic Rainbow was 
showing its latest offering to the industry. 
The owner Ron Ross and I had met at vari-

ous hamfests and I knew he handled qual-

ity products. Ron had his satellite receiver 

hooked up and it had a crisp, clear picture. 
I checked the spec and price sheets he 

had on hand and was very impressed with 
the features his satellite kit offered, like 

built-in rf modulator, detent tuning, vari-

able audio from 5.5 to 7.5 MHz, afc, LNA 

power supply, remote tuning jacks and 

baseband jacks for the optional remote 

tuning control, and stereo decoder along 

with many other features found only on 

much higher-priced units. 

I asked Ron if the units were available 

yet and he said in a couple of weeks. They 

were presently getting the assembly man-

ual ready for the printers. I left with an or-

der form and spec sheet so I could review 

the receiver and make up my mind at 

home. About a week later, I sent my order 

in for the kit and looked forward to getting 

started on my very own satellite TV receiv-

ing system. 

A few weeks went by and I decided to call 

Ron and check on my order. He told me that 

they were just about ready to ship the 

units with a photocopied manual because 

the printer did not have the final manu-

scripts yet. 

I immediately saw a chance to get my re-

ceiver quicker and help out Ron with com-

ments from the consumer point of view. I 

suggested that if he could sell me a receiver 

right away. I would be happy to give him 

some feedback on the assembly of the 
units from a builder's standpoint. Ron ac-

cepted my offer and I picked up my receiver 

the next day. 

After sorting through the kit and check-

ing parts (a few were missing as we both ex-

pected), I dove into the manual and read it 

from cover to cover, picking out minor er-

rors and missing points that would help a 

builder do a better job of assembly and en-

suring that the unit would work upon com-

pletion. I have had a few bad experiences 
with kits where even experienced builders 

Photos by David Beightol 

The completed Electronic Rainbow satellite TV receiver. At right is the downconverter unit, 

which is mounted at the antenna. 

would pull their hair out trying to figure out 

the sequence of assembly. This is not the 

case with the Electronic Rainbow satellite 

receiver kit. I found the manual to be very 

easy to follow. there was very little chance 

for error in the step-by-step assembly of 
this quality receiver kit. 

Fortunately, I had a week's vacation 

coming and I decided to use it to put to-

gether my kit. I was able to assemble the kit 

in approximately 15 to 29 hours, making nu-

merous trips to Electronic Rainbow for 

changes in the manual and a few parts that 

were missing or wrong. 

I completed the receiver and was looking 

forward to checking it out on Ron's anten-

na, since I did not have one yet. The final 

alignment was to be done with an actual 

picture from the satellite. The receiver kit 

had all the sections, such as the 70-MHz 

filter, the remote downconverter, and oscil-

lator pre-wired and tested, so final align-

ment was a simple matter of adjusting the 

picture, sound, and rf modulator under op-

erating conditions according to the step-by-

step instructions in the manual using a 

VOM to check power-supply voltages. 

Even though the main board of the re-

ceiver has all the parts on it, the board is di-

vided into six sections with each of the sec-

tions having an A and B part for very easy 

assembly. All the parts are in zip-lock bags 

for each of the sections of the board, mak-

ing it much easier to find them. 

I had to wait a week or so for Ron's de-
sign engineer, Paul Turner, to return from 

vacation, so his ace assembler, Terri Mur-

phy, and f finished off the few changes in 

the manual. When the final printing came 

back from the printer, she could add all the 

changes to complete and update the fine-

quality manual, which was all the individual 

sections shown in halftones, making place-

ment of the parts on the silk-screened 

boards a simple matter. 

Finally, when Paul returned, Ron asked 
me over to his shop and the receiver was 

hooked up along with my downconverter to 

the bench monitor; when Paul flipped the 
monitor onto channel 3. there was the pic-

ture from transponder 11 M N. clear as a 
bell. I was really happy that the unit worked 

the first time. Paul made his way through 

the individual trimmers for each of the 24 

channels (transponders), peaking and ad-

justing the sound for a perfect picture on 

each. He let the unit burn in for about 30 
minutes to be sure everything was okay and 

then put the cover back on the very attrac-

tive cabinet. Off I went like a kid with a new 

toy, proud as could be that my kit was final-

ly ready to go. 
In conclusion, I am sure that the Elec-

tronic Rainbow satellite TV receiver kit will 

be a popular item for those builders who 

have waited so long for just such a product. 

I plan to use my receiver with a Wilson MD 

11 B antenna, Locom LNA, Chapperal super 

feed, and Beachcraft polarizer. I will be glad 
to answer any questions about any of these 

items. Please write only and include a self-

addressed stamped envelope. 

The complete satellite TV receiver kit 
costs $395.00. For further information on 

the receiver, board kit, or manual, contact 

Ron Ross or Paul Turner at Electronic Rain-
bow, Inc., 6254 LaPas Trail, Indianapolis IN 

46268, (317)-291-7262. Reader Service num-

ber 477 

J. E. Beightol. Jr. WB9ZNU 
Indianapolis IN 

ADVANCED COMPUTER 
CONTROLS' MODEL RC-850 
REPEATER CONTROLLER 
Imagine, it you will, the amateur repeat-

er that I'm about to describe. It can be con-

trolled via telephone, over a UHF control 

link, through the main repeater receiver, 

and, of course, locally at the repeater site. 

All you need is a touchtoneTM encoder 

and the necessary codes. 

If you call the repeater on the tele-

phone, it answers the phone (with a mes-

sage you've chosen) and waits ten sec-

onds to receive a valid command. After 

you enter a code, the repeater verifies in 

voice over the telephone the function that 
has been selected. It does the same if you 

enter a command through the main 

receiver, except that the acknowledge-

ment comes back to you over the air. 

If you want to check your touchtone 

pad, you only need to enter a test prefix 

followed by a series of keys. The repeater 

reads your entry sequence back to you, 

again in voice. And that's only the begin-

ning of what the repeater will do for you. It 

can evaluate received signals for frequen-

cy error, deviation, and percent quieting 

and give a similar voice response back to 

the user. Maybe you would like to check 

conditions at the repeater site from the 

comfort of your favorite armchair. No 

problem at all. Just ask the right ques-

tions with your touchtone pad and the 

repeater can give you voltage and power 

output measurements and also the 

temperature at the site. It will even give 

you the time of day! 

This only begins to describe the fea-

tures of this particular repeater. Whose 

repeater is it? It could very easily be yours, 

just by interfacing your present repeater 

with the RC-850 repeater controller being 

manufactured by Advanced Computer 

Controls of Cupertino, California. And 

please, don't be put off by the word "inter-

lacing," because in this case you can ac-

cess most of the features of the controller 

just by feeding a carrier-operated switch 

(or relay) logic signal and audio from your 

receiver into it and by letting the con-

troller feed audio into your transmitter 

along with a push-to-talk logic signal. 

Plug the controller's modular jack into a 

telephone line at yox repeater site, sup-

ply it with 12 volts Cc, adjust one or two 

audio levels, and you will be able to put 

much of the power of the controller to 

work for you right away. 

Naturally, other connections need to be 

made between the controller and the re-
peater station in order for it to provide re-

ceived signal reports and other voice re-
sponse telemetry (VRT) information about 

the repeater itself. You can even connect 
the controller's logic outputs to a synthe-

sized transceiver and operate a remote 

base station, complete with frequency 

selection, through your repeater. This 
makes it simple to link up with another re-

peater for nets or public-service activities. 

Software-Based 

The controller itself, even without the 
synthesized voice capability, offers fea-

tures which to my knowledge are not 
available in any other commercially-man-

ufactured controller or repeater/controller 

combination. The key to the power of this 

unit, and the thing that enables ACC to ex-

pand the controller's features on a contin-

uing basis, is that it is software-based (or, 

to be technical, firmware-based in the 

form of several EPROM s(. New releases of 

the operating system software can en-

hance the capabilities of your machine, in 

many cases without any additional wiring 

or work on your part beyond changing out 

the EPROMs. It also makes it possible for 

the manufacturer to incorporate into the 

controller some additional feature which 
may be very important to you. 

The Blue Knob Repeater Association, 

which sponsors the highest amateur re-

peater in Pennsylvania (147.75/.15 MHz), 

had a special problerr which ACC was 

able to solve through a small amount of 

126  73 Magazine • January, 1983 



41 .  AIL  J . am-

The RC-850 repeater controller from Advanced Computer Controls. 

additional programming (which then be-

came available to every user of the con-

troller through an upgraded release of the 

software). Most of us are familiar with just 

dialing (or pressing) the number "1" to ac-

cess the nationwide long-distance tele-

phone network. However, there is a fairly 

rural telephone system operating at our 

site on Blue Knob Mountain. and it re-

quires entering "1121" to make a long-dis-

tance call. Couple this with the fact that 

most of our members live outside the lo-

cal calling area from the exchange at the 

site and you've got a cumbersome number 

of digits to enter when operating mobile, a 

number which can rise to 14 digits in order 

to place a call outside our own area code. 

What made this even worse was the fact 

that while the controller has the capability 

to store up to 90 telephone numbers in its 

user autodialer and 10 numbers in its 

emergency autodialer (these numbers can 

then be called just by entering an access 

prefix plus two digits). the storage loca-

tions are limited to 11-digit numbers at 

most. This would present no problem for 

the typical long-distance number, but it 

would have severely  limited the 

usefulness of the autodialers in our 

system. Ed Ingber WA6AXX, who founded 

ACC, solved the problem just by program-

ming the controller to "see" a leading "1" 

and substitute an alternate sequence 

when the number is dialed out (in our 

case. "1121"). This small change, which 

was relatively easy to handle by modifying 

software, would have been far more dif-

ficult, if not impossible, in a hardware-

based system. 

The controller's autopatch, which is 

logically separated into three different 

components (basic autopatch. user auto-

dialer, and emergency autodialer) is ex-

tremely advanced in design. Phone num-

bers are read back to the user for confir-

mation (in voice with the voice-response 

option installed, and otherwise in CW) 

before a call is placed. The controller 

itself enters the number into the landline 

system in your choice of ten pulses per se-

cond, twenty pulses per second, or stan-

dard touchtones. This greatly increases 

the reliability of the autopatch, since 

tones are not being passed from many dif-

ferent user's touchtone pads directly into 

the telephone system. 

The user autodialer codes can be pro-

grammed by the members themselves, or 

the user autodialer can be "locked" so 

that only control operators can load and 

change the telephone numbers to be 

stored. The access prefix for the autodial-

er can also be changed if and when 

necessary. 

The emergency autodialer provides for 

the storage of 10 public-service telephone 

numbers and associated response mes-

sages for each agency (such as "Fire"). 

With the voice-response option, the re-

verse autopatch (which requires entering 

a code sequence after calling the repeater 

on the telephone) can actually call a 

repeater user by callsign. Forty callsigns 

can be stored in the controller's memory 

for use with these directed reverse 

autopatch calls (or as part of a demonstra-

tion message). 

Separate timers can be set for each 

type of autopatch call, and the three func-

tions can be enabled or disabled 

separately. This can be used as a way of 

allowing emergency calls to be placed at 

night, while the other autopatch functions 

might be turned off. A programmable ac-

tivity timer functions with all autopatch 

calls to drop the patch if no activity (or 

constant keying) comes from the repeater 

user for the designated period of time. 

It's also possible to place a full duplex 

autopatch call (for simultaneous receiv-

ing and transmitting) and a semi-private 

patch where the repeater-user side of the 

conversation is not fed through to the 

transmitter, but instead is replaced with a 

-cover tone" to alert other users that a 

call is in progress. If your repeater suffers 

the misfortune of having someone mali-

ciously dropping the autopatch on legiti-

mate users, you can program the control-

ler to allow each user to define his or her 

own custom hang-up code just before 

placing a call. Then, only that code or the 

control operator's override code will ter-

minate the call. 

Long-distance calls can be prohibited 

on the main autopatch, which then allows 

the entry of a 7-digit number only, which 

cannot begin with "1" or "0." There is 

even an "antidialer," which can be loaded 

with up to five telephone numbers which 

may not be called on the autopatch (such 

as a local pizza parlor?). 

One convenience which anyone who 

has ever used an autopatch will appreci-

ate is that the controller will give the time 

and date for you automatically upon com-

pletion of a call. This is also very helpful to 

the repeater owner for the proper logging 

of autopatch calls. 

Identification, Please 

The controller handles repeater identifi-

cation requirements in a similarly sophis-

ticated manner. An -intelligent" ID algo-

rithm directs the unit's handling of several 

different ID messages in accordance with 

the activity on the machine. For example, 

if the repeater has been dormant and is 

then keyed up, an initial ID (typically a 

voice greeting) is given. As time pro-

gresses from the initial keying of the re-

peater and with a OSO in progress, the 

controller will wait for an opportunity to ID 

again when a user lets the repeater carrier 

drop. If this opportunity doesn't occur, 

then the unit becomes anxious to ID, but 

will still try to avoid (Ding over the top of a 

user transmission. But, if ten minutes 

pass without even a break in the OSO, 

then the controller will do a forced CW ID 

over the top of the user, but at a fast, un-

obtrusive level. 

Interior view of the RC-850. 

With the voice-response option, you 

can use the built-in message editor, either 

on site or remotely, to program the mes-

sages you want for IDs and other re-

sponses. The controller has a vocabulary 

of over 200 letters, numbers, words, and 

sound effects. You can even have custom 

words, such as your group's name or loca-

tion, merged into your controller's soft-

ware. but these words are not cheap at 

$200 each! 

Probably the second most remarkable 

feature of the RC-850 (I'll save the first 

one for later) is that all of your repeater's 

operating parameters, including timers, 

courtesy tones (you can select from eight 

sets that you program yourself), mes-

sages, autodial numbers, control opera-

tor and user codes, and even an initial 

power-up configuration (in case power to 

the unit is temporarily lost), can be 

changed remotely. 

Non•Volatile Memory 

If you're like me, you're wondering now 

what happens to all of that information 

stored in the controller, including the 90 

user autodialer numbers and 10 emergen-

cy autodialer numbers, if power to the 

controller does fail. Incredibly, absolutely 

none of this data is lost, because it has 

been stored in EEPROMs (Electrically 

Erasable Programmable Read Only Mem-

ory) by the controller's own built-in pro-

grammer/eraser. The controller will 

"awaken" according to the configuration 

you've programmed as soon as power re-

turns. And, by the way, battery backup cir-

cuitry is included in the unit. 

Other standard features include several 

modes of operation based upon a subaucl-

ible tone input, touchtone up/down ac-

cess by users with programmable auto-

matic timeout, logic outputs for remote 

control of other devices (complete with re-

sponse messages to indicate their func-

tion in your system), provisions for a con-

trol receiver, a kerchunker filter that can 

be switched on or off, spare audio inputs, 

tone signalling, and a host of others liter-

ally too numerous to mention in this 

review. 

One extremely clever feature of the con-

troller is that it suppresses the squelch 

tails of user transmissions (which makes 

listening comfortable for users and con-

trol operators alike) and also, at your op-

tion, touchtones. It does this through the 

use of a 75-ms analog delay line which al-

lows the controller to cut off audio to the 

transmitter when the carrier-operated 

switch signal disappears or when touch-

tones are properly decoded by the state-

of -the-art Mitel chip set. Without actually 

hearing it operate, it's hard to believe how 

effective this circuitry really is. 

Construction 

A review of a product such as this one 

wouldn't be complete without some de-

scription of how it's constructed. I can 

honestly sum it up with one word: impres-

sive. Machine-contact IC sockets, fully 

sealed, are used throughout the control-

ler. Signal connectors are gold on gold for 

long-term reliability. The circuit boaras 

are compiler-grade glass epoxy with 

through-plate holes. They are solder 

masked and silk-screened with compo-

nent designations. And, finally, low-cur-

rent CMOS circuitry provides highly effi-

cient operation. 

Product Support 

Another important plus is that the device 

is fully documented with a comprehensive 

owner's manual which includes a descrip-

tion of the unit, how to install it, how to op-
erate it, service and maintenance informa-

tion, and schematics and parts placement 

drawings. The manual makes liberal use of 

figures ard tables. It's clearly written, but 

don't expect to skim through it once or 

twice and completely understand the 

operation of the controller. Careful reading 

is necessary due to the many advanced 

features of the unit. 

From my own experience, however, by 

far the most impressive support for the 

product comes from the designer himself. 

Ed Ingber WA6AXX is an electronics engi-

neer, and his background (which includes 

a Master's Degree) lies primarily in de-

signing test equipment, programming mi-

crocomputers, and working with speech 

synthesis. I have been able to reach him 

by telephone (he provides owners with 

both his factory and home numbers) any 

time our group has needed information or 

assistance. 

I mentioned earlier that ( would save the 

most remarkable feature of the controller 

for last, which is that it works just like the 

manual says it wil/(the manual can be pur-

chased by itself for $30), and it sounds ter-

rific on the air. The speech synthesis is so 

good that during the first few days that we 

had the controller on-line, we actually had 

people responding to the female "Good 

Morning" greeting with a complete run-

down of their name, location, and other in-

formation, only to be tremendously sur-
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prised to learn that they had been talking 

to a computer! 

Few Problems 

In our controller, problems were hard to 
find, and I heard essentially the same 

thing from other owners before we made 

our decision to purchase one. Our unit 
was shipped with an interim version of the 

controller's operating system software 

designated as 1.4X, and this version did 
have a few bugs in it. One example was 

that giving the controller the code to dis-

able the autopatch timer disabled the 

autopatch itself. Another bug caused two 

of the front-panel display LED indicators 

to be reversed. In a way, though, these 

problems actually point out the strengths 
of a software-based device, because the 

final release of this version of the soft-

ware corrected both of these glitches. 

If you haven't guessed by now that the 

price tag for one of these controllers is pret-

ty hefty, then you might consider price 

alone to be a drawback. Actually, the 

RC-850 controller comes in a number of dif-

ferent configurations, ranging in price from 

$1195 for an assembled and tested control 
circuit board only up to nearly $2800 for the 

maximum system, which includes an FCC. 

registered telephone interface, voice-re. 

sponse telemetry option, and front-panel 
display option, all contained in a rack 

mount cabinet ready to install at your re-
peater site. There are also several versions 

between these two extremes. For example, 

you may want to provide your own tele-
phone interface, which reduces the cost of 

the unit by $349. Or. while you might want 

to have synthesized voice IDs and the time-
of-day clock, you may not really need the 

16-channel analog measurement and 

speech.readback capability provided by the 

complete VRT option. This would also re-

duce the cost of the controller. And, it's 

good to know that you can start out small 

and expand to a maximum system at a later 

time with very little difficulty, since the con-

trol board has been designed to be upward 
compatible. 

If you want to significantly enhance 

your repeater's capabilities and at the 
same time infuse your organization with 

new enthusiasm and excitement, the 

RC-850 repeater controller may well be 

just what you're looking for! 

AUDIO 
INPUT 

For more information, contact Advanced 

Computer Controls, 10816 Northridge 

Square, Cupertino CA 95014; (408)-253-8085. 
Reader Service number 476. 

Gerald R. Patton WA3VUP 

Duncensville PA 

LJM2RK STORM ALERT 

My wife does not like ham radio. She 

despises the funny noises my radio 

makes, and she would really rather it 

didn't ride in the car with us. So, 1 find my-

self and my rig relegated (or maybe I 
should say "banished") to a remote cor-

ner of the basement. 

Now, I don't mind being in the base-
ment, but I'm an Army officer whose spe-

cialty is tanks. That means, after years of 
firing tank guns on various ranges in com-

bat, I'm rather hard of hearing. Conse-

quently, I can't hear when someone is call-

ing me unless I'm right at the radio, and. 
while I'm a pretty avid ham (my wife thinks 

too avid), 1 do occasionally go upstairs to 

get a cup of coffee or take care of the 
effects of an earlier cup. So, I've been 

looking for months for a simple (and af-

fordable) tone decoder I could put on the 

two-meter rig to alert me to calls. I needed 
to be able to set up a visible signal to alert 

me when I was copying CW traffic on the 

HF bands (since I wear headphones to muf-
fle the sound of the "mill"), and an au-
dible alarm to call me when I was else-

where in the house. I also needed to mute 
the audio, since my wife does not have 

a hearing problem and would have fits on 

those occasions when the repeater was 
really busy. 

It didn't take me long to find that a sim-

ple tone decoder, even if you elect to just 

buy the parts and home-brew it yourself, 

isn't all that cheap, while ready-made or 

kit decoders are downright unreasonable 

($50.00 plus is the normal range). I had fi-
nally decided the only way out was to 

home-brew one, with the attendant costs 
involved in making a circuit board and the 

costs in time to construct it, when I hap-

pened to stop at a hamfest in Lafayette, 
Indiana. 

At one of the booths, a guy (whose 
name I never did get) was demonstrating 

something that caused alarms to sound 

and strobe lights to flash. Intrigued, I 

stopped to watch what turned out to be a 
demonstration of exactly the thing I'd 

been looking for. 

He was demonstrating a tone de. 

coder—he called it the "LJM2RK Storm 

Alert —in nine different configurations. 

Each of the nine circuit boards was at-
tached to a big board and each was wired 

for a different option. All nine were essen-

tially the same—only a few jumper wires 

were different. The same board, ICs, resis-

tors, etc., were used in each one, and each 
was constructed exactly the same, except 

for the jumpers. When the guy running the 

show told me they cost only $15.00, I 
picked up two. I had already proven that 

parts alone would cost that (not counting 

the cost of constructing a circuit board 

and my time to find all the parts). 

Once I got home, it took me about 45 

minutes to build the first one, most of that 

time spent locating the parts on the 

board. The second one took about 20 
minutes. For such a little company, the kit 

is a real joy to build. The written instruc-

tions, while not elaborate, are more than 

adequate, and the circuit board is beauti-

fully silk-screened with both a drawing of 

the component and its reference number 
(R1, C3, etc.). Orientation of every polar-

ized part is shown on the board and refer-

enced in the instructions. 

In only one case are the instructions a 

little remiss. Two of the LEDs have to be 

mounted with nylon spacers (if you use 
the company enclosure). The instructions 

mention that in passing, but when you go 
down the list of parts to install, as the in-

structions suggest, the spacers are listed 

well after the LEDs. It would be wise to 

write in "spacer" next to the LED listing, 

although it won't damage the operation of 

the device even if you forget the spacer. 11 
just won't fit as neatly in the enclosure. 

Once the boards are finished, aligning 

them is even simpler than building them. 

First, apply an audio source to the decod-

er. If you use one of the Metheny enclo-
sure kits, that simply means plugging the 

thing into the speaker jack. Then attach a 
power lead and have someone generate a 
tone. I did mine by hooking my HT into a 

dummy load and the decoder into my Wit-

CIA 

1„A 

R2 C4A 

•  

491 , 
C213 

15C1; 
6 

R A 

Ri IA 

ICIb 
567 

11416 

R1113 

C7 

RIO 

003A 

DECODE 

5 

C6 

R3A 

DECODE 

• s_e  J5 

POWER 
INPUT 
12-I4VDC 

R9 

1 

02 

J3 

•—• 2 

13.  .9  8 

R 7 

RELAY OUTPUT 

SP413 -4 

Fig. 1. Schematic. 

•   

son WE-800. If that is not sufficient at-
tenuation of the signal, leave the antenna 

off the receiving unit or attach it to a dum-
my load. At any rate, that hookup atten-

uated my 100-mW signal enough to allow 

me to align the decoder. A buddy at the 

other end of the repeater can do the same 

for you, if you'd rather. 

Transmit the tones you want (I used the 

number 9, since the local RACES net uses 

that as an alert signal) and adjust a simple 

pot for tone B (it's well marked on the 

board) until an LED on the board lights. 

(They have thoughtfully provided this LED 

just for alignment.) Then, still applying the 
tone, adjust the pot for tone A until 

another LED comes on (you'll be able to 

see this LED even after you put the device 

in the enclosure). The decoder is now 

aligned and all you have left to set is the 

delay. Another little pot allows you to set 

in a delay so the decoder will not do its 

thing until the tone(s) you choose have 

been applied for whatever time you want. I 
use one second, but you can go from in-

stant on to a very long delay. 

Electronically, the device is equally 

simple. It uses two 567 tone decoder ICs, 

one to control each tone. and then feeds 
them to an LM7402N quad 2-input NOR 

gate. Each 567 is adjusted to one of the re-

quired tones by varying a single potenti. 

ometer (you could easily change the fre-
quency range by modifying the value of 

the capacitor on the circuit, but since the 
thing already operates on all the touch. 

toneTM and likely PL • frequencies, you 

will need to do that only if you use really 

exotic tones). When the first 567 is trig-
gered, it lights an LED and signals one of 

the LM7402 gates, which waits for the 

next 567 to decode the other tone (when 

using the two-tone option). Once the sec-

ond tone appears, the gate opens, lights a 

second LED (labeled "decoding" on the 
Metheny enclosure), and provides the log-

ic state that causes the LM7402 to acti-

vate the delay and, finally, the relay. If 

either tone is removed too soon, the delay 

resets. Once activated, the relay does 
whatever you wired it to do, the usual task 

being to connect the speaker to the audio 
line. All the components, save the circuit 

board, are generally available at well-

stocked Radio Shack stores, so repairs 

should be especially easy. The Metheny 

enclosure also has a couple of well-

placed mounting holes in it to allow at-

tachment of the power source and an ex-
ternal relay, driven by the on-board relay. 

Now, let's see what else this thing will 
do. It has an on board relay, so the control 

possibilities are almost unlimited. You 

can have it take two tones (standard 

touchtones) to open the audio on your 
transceiver so the thing stays quiet until 

you are called. Or you can have the relay 

sound an alarm or turn something on or 

off (great possibilities for a repeater sys-
tem). Metheny even provides a suggestion 

for a simple timing circuit that will auto-

matically reset your decoder after a preset 
delay. You can also set it up so one tone 

turns it on and another turns it off, or one 
tone turns it on and leaves it on. Delays 

can be worked on both ends. It can also be 
set up to turn on with a subaudible tone 

and off when the tone is removed. And, by 

changing a single resistor, you can use 
12-V-dc, 9-V-dc. or 6-V-dc power sources. 

All the required controls mount right on 

the board and are included in the kit. 

You can also do a number of other 
things not mentioned in the Metheny in-
structions—your imagination will be your 
only real limitation. With two boards, you 

can use one dual tone to turn a device on 
and another to turn it off (retaining all the 
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Microprocessor Et Interface 
1 771  24 50  6845  12 95  DAC-0800  3 99 
1791  34 95  6850  449  INS8250  14 90 

21L02  1 49  8085A  895  MM58167 12 75 
2112  1 65  8212  2.75  TMS9900  29 95 
2516  475  8214  395  TR160213  249 

2532  795  8216  2.75  SC-01  55 00 
2651  12.95  8224  329  Z1110A-CPU  795 

40441 2  2 49  8226  2 79  280ACTC  749 

6502  899  8228  449  ZBOADan  19 95 
6800  699  8251  695  ZSOAPIO  749 

6802  11 95  8255  6 49  Z8OASIO  17 95 
6809  19 95  AY5-1013A 4.95  28603  . 74 95 
6821  495  AX5-2376 12 39  Z8671  29 95 

1 Amp TO-220 Voltage Regulators 

PART #  1-24  25-99 103-499 

7805 (LM340T-5)  .75  .68  .56 
7812 ( LM340 T-12)  .75  .68  .56 
7815 (LM340T-15)  .75  .68  .56 
7818 ILM340T-18)  75  .68  .56 

Linear Integrated Circuits 
8038  395  LM393  97  MC3302  90 
LF351  75  LM733  99  MC1458  59 

LF353  1 29  1M741 -8  35  MC1514  1 39 
LF357  1 39  LM741.14  35  NE555  as 

LM301  45  LM747  77  NE556  98 
LM307  49  LM748  49  NE565  1 25 

LM311  95  LM1310  1 69  NE5534  1 99 
LM318  1 75  LM1458  69  NE5538  225 
LM324  90  LM1800  249  SSM2010  750 
LM339  79  LM1818  349  SSM2020  750 

LM358  90  LM1889  299  SSM2030  750 

LM377  249  LM2900  69  SSM2040  750 
LM380N-14 1 25  LM3900  89  SSM2044  575 
LM381  1 89  LM3905  1 49  SSM2055  650 

LM383  3 29  LM3914  3 79  XR2206  5 19 
LM384  1 95  LM3915  379  XR4136  99 

LM386  99  LM3916  379  XR4741  1 95 

LM387  1 49  LM4500  3 29  XR558  1 99 

5% Carbon Film Resistors 
We stock all 5% standard values between 

1 Ohm and 1 Meg Ohm. 
1/4 Watt 
Package of 5   .20 
Package of 100 (one value)   1.50 
Package of 1000 (one value)   9.75 

1/2 Watt 
Package of 5   .25 
Package of 100 (one value)   1.75 
Package of 1000 (one value)   15.00 

Sampler box consisting of 5 each of all 169 
standard 5% values between 1 Ohm and 10 
Meg Ohm (845 pieces total). 

Y. Watt Sampler Box   . 25.00 
1/2 Watt Sampler Box ..  28.00 

We Also Stock Vi, Watt Resistors 

1% 1/4  Watt Metal Film Resistors 

We now stock all 481 Standard EIA values 
between 10 Ohms and 1 Meg Ohm. 

Package of 5   45 

Package of 100 (one value)   5 50 
Box of 1000 (one value)   28.00 

Send for our full line catalog of IC's. Resistors 
Capacitors, Diodes. Regulators, Crystals, Trio. 
Pots. Switches, Sockets, Connectors, RE 
Chokes, and more. 

Minimum Order $10.00 

Shipping 

10-24 99  300  Above 50 00  FREE 

25-49 99  1 50  C 0 D  Add 1 50 

WESTLAND ELECTRONICS 
37387 Ford Rd. • W estland, MI 48185 

Order Line - 1-800-521-0664  , 
In Michigan - 313-728-0650  

/ 

A nnouncing 

NE W AUTOPATCH 

PRIVATE PATCH 
Introducing Private Patch. A giant step 
forward  in non-sampling  Autopatch/ 
Interconnect technology, capability and 
standard  features.  Our  revolutionary 
new techniques of audio and digital 
signal  processing  offer  several 
advantages over conventional sampling/ 
scanning  type  Autopatches:  1. The 
annoyance of continuous squelch tails 
is  totally  eliminated.  Makes 
conversation much more natural and 
enjoyable.  2. In addition  to  superb 
simplex capability, operation  through 
repeaters is made possible. 3. The only 
connections  made  to  your  base 
transceiver  are  to  microphone  and 
speaker  jacks.  NO  INTERNAL 
CONNECTIONS OR  MODIFICATIONS 
NECESSARY! Use Private Patch simplex 
for local operation, through a repeater 
for extended range. CW ID makes your 
Autopatch  legal,  and  alerts  you  to 
incoming calls when ringback is turned 
on. Channel  monitor logic precludes 
ringback transmission if channel is in 
prior  use.  Eliminates  accidental 
interference.  Five  digit  owner 
programmable  access  code  and 
operator/long  distance  inhibit  switch 
assure security and protect your phone 
bill.  Positive  control  is assured  by 
Private Patch logic functions. A fully 
digital timing approach eliminates all 
Timing adjustments. Three/six minute 
timer shuts down Private Patch if you 
drive out of range. Resettable with reset 
code  for  additional  talk  time  as 
required.  Self contained  AC  supply. 
Modular phone jack and modular phone 
cord provided. All electronics contained 
on one high quality glass circuit card. 
Private Patch contains 42 integrated 
circuits and 16 transistors. Send for 
additional  information.  Compare  our 
features. (State ca(lsign when ordering.) 

Special Factory Direct 
Introductory Price 

1 YEAR WARRANTY 
e  489  mir 

Postage Paid 

PHONE: (213) 540-1053 

AUTO CONNECT 
P. O. BOX 4155 

TORRANCE, CA 90510 

DEALERSHIPS INVITED 
130 

MFJ 
24 HOUR 
CLOCKS 
Your choice: dual 24 hour LCD 
display, or 24/12 hour with ID 
timer, or 12 inch quartz analog. 

$39  95  DUAL 24 HOUR LCD 
MFJ-104 

Two independant 24 hour LCD displays! Read 
Oath GMT and local times at a glance. 
Six digit main display has seconds readout. 

Four digit auxiliary Switch reverses main/aux. 
Alarm plays 4 selectable melodies. Alarm 

-ON" indicator. Snooze button. 
Quartz timing. Synchronizable to VVWV. 
Flip-top cover serves as stand. 
Night light. Forward/reverse, fast/slow set 

Puttons. Lock function prevents mis-setting 
Display main time only, main/auxihary or main/ 
alarm time. Includes battery. 4x2x1/2 inches. 

24/12 HOUR. ID TIMER $ 3 295 
MFJ-102 

Switchable 24 hour GMT or 12 hour format. 
ID timer sounds every 9 minutes after reset 
Switchable seconds readout. 
Observed timer. Just start clock from zero 

and note time of event up to 24 hours. 
Bright blue 0.6" vacuum fluorescent digits. 
Alarm with snooze function. Synchronizable 

with VVVVV. Fast/slow set buttons Lock func-
tion prevents mis-setting. Power out, alarm 
"ON" indicators. 110 VAC. 60 Hz (50 Hz witn 
simple modification). UL approved. 
Black, brushed aluminum top/front. 6x2x3''. 

24 HOUR QUARTZ 
MFJ-105 

$4995 
True 24 hour quartz 

wall clock has huge 12 
inch diameter face. 
Gives excellent visa-
bility across computer 
/radio room. 

Fifteen seconds per month accuracy. 
Single "AA" battery provides over one year 

operation, immunity from power line failure and 
eliminates power cord. 
Sweep second hand. Brown hi-impact case. 

Glass front. 24 hour military time format. 

Order from MFJ and try it. If not delighted. 
return within 30 d.iys for refund (less shipping) 
One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA. MC Or mail check, money order 
Add $4.00 each for shipping and handling 

CALL TOLL FREE  800-647-1800 
Call 601-323-5869 in Miss., outside continental 
USA. tech/repair nto Telex 53-4590 MF,1STKV 

MFJ 
Box 494. Mississippi State, MS 39762   

ENTERPRISES, 
INCORPORATED 

See l,s1 of Advert,sers on page  74 
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The front side of the Metheny enclosure, next to the speaker case 

usual options for each tone). With one 

board, you can even use sequential single 

tones with a delay In this case, a single 

pot would establish the delay so that, in 

effect, the device will require that you in-

put both tones within two seconds, or 

three, or whatever period you program Us-

ing multiple boards, you could do the 

same thing, but with variable delays be. 

tween selected digits to safeguard your 

autopatch from the guy who breaks your 

code (he's not likely to catch on to the vari-

able delay idea). And if you use the Meth-

eny enclosure. it is easy to add a battery 

pack. hang it on your belt. and have an in-

expensive tone-accessed HT  Or you 

could forego the speaker and package it 

in an even smaller enclosure 

The decoder itself Note that while it does not leave a lot of wasted space on the board, 
there is sufficient room to work comfortably 

It is really nice to see a little outfit like 

Metheny offer a really useful and inexpen-

sive device like this. If only we had more 

such little companies in ham radio 

The LJM2KR (I have no idea what those 

letters mean) is sold for $15 00 plus ship-

ping The -Storm Alert" enclosure is avail-

able for $5.00 plus shipping and includes 

speaker and patch cable For more infor-

mation, contact the Metheny Corporation, 

204 Sunrise Or, Madison /N47250 Reader 

Service number 478. 

David Boyd K9MX 

Fort Sheridan IL 

RTTY LOOP 
Marc 1. Leavey, M.D. WA3AJR 
4006 Win lee Road 
Randallstown MD 21133 

Happy New Year! I do hope the winter is 

going well for all of the readership, with 

projects underway and the like One such 

project we have been dealing with in this 

column has been the design of a computer-

based RTTY terminal. This month, another 

installment: character input and control 

mechanisms 

It should be obvious that in any complex 

system there is a need for suitable control 

mechanisms. Now, while we are not talking 

about Three-Mile Island here, with a com-

puter-based RTTY terminal there is a need 

to direct the data flow, fill or empty buffers, 

change speed. etc. If the terminal being 

designed operated only on Murray, the job 

would be relatively easy. The ASCII charac-

ter set, which most computers use, sup-

ports many more characters than could 

ever be sent on Murray. It would be easy, 

therefore, to use any or all of those codes. 

such as control codes, special punctua-

tion, or even lower case, to implement 

some of these special functions. In fact, an 

earlier terminal I designed did just that. 

However, when designing a terminal 

which will be able to operate on any of the 

several modes. including Murray. ASCII, or 

even Morse, using these extra or control 

characters becomes difficult, if not impos-

sible. A glance at some of the specialized 

RTTY terminals on the market reveals the 

presence of several function switches on 

the keyboard. These function switches do 

not send out one ASCII character, but a se-

quence of characters which can command 

a task to be carried out. 

Such a sequence of codes is normally 

preceded by the ASCII "ESCAPE - char. 

acter. Normally abbreviated ESC, this 

character is 27 in decimal. $113 in hex. or 

00011011 in binary. As defined in the ASCII 

standards. the ESC character is used to 

shift into another character set, or code 

grouping. We can use it. as many terminals 

do, to indicate to the program that the char-

acterls) which follows is not to be sent, but 

to be treated as a special command. 

Once such a protocol is adopted. an es. 

sentially infinite number of command se-

quences become possible. For example. 

ESC-F might be used to fill a buffer and 

ESC-S to send it. Numbers appended to the 

command could denote one of a series of 

buffers, such as ESC.F-7 to fill buffer num. 

her seven. As we have been looking at the 

design of an "ideal" RTTY terminal. such a 

technique would appear to fill the bill nicely. 

Implementing this scheme is not as hard 

as it might sound. Fig. 1 is a flowchart of 

the way a character, once received from the 

keyboard. might be screened for a com-

mand sequence. By use of a flag, input 

which follows an ESC character can be di-

verted to initiate the appropriate command 

sequence. I will add here, for the smarties 

among you who are worried that you won't 

be able to send an ESC out over the air even 

if the distant station requires it because it 

would be trapped in this sequence, that the 

command ESC-ESC is normally configured 

to send the ESC code out. Does that make 

you happy? 

Combining this command input routine 

with the receive and screen display rou-

tines presented in previous months begins 

to suggest just what this terminal will be 

able to do. Additional modules will be 

presented in the months to come, don't 

w orry 

I have a panic note here from Roy E. Den. 

ney N5DOX of Roswell, New Mexico. Roy 

bought a "Transcillator." Mod ZUH II, at a 

hamfest. and despite being told that it was 
in fine working order, it isn't. Now. I don't 

know what this beast is, and Roy notes that 

the manufacturer. Prossen Industries of 

Westminister, California. is apparently out 

of business. I presume it has something to 

do with RTTY. and so does Roy. and we 

both address the readers of this column to 

scrounge around and see if something 

can't be turned up. If so. send it to me and I 

will see that Roy gets it 

Thanks to Winston Yancey VVA4TFB who 

relates that RTTY Loop is the first thing he 

looks for in 73. He notes being upset if we 

miss a month and wonders why that hap. 

pens. For those of you not fully acquainted 

with the schedule a magazine such as 73 

must follow, there is a two- to three.month 

delay between when I write a column and 

when you read it. Since I try to delay until 

just before deadline to keep the material as 

topical as possible. it becomes very sen-

sitive to unscheduled delays. such as de-

mands from my work II am a physician in 

active practice here in the Baltimore area) 

or family Hopefully, that's not too often, 

but it will occasionally happen. 

Winston also relates trying to interface 

his Texas Instruments TI-9914 computer for 

RTTY. Apparently little in this vein is avail-

able through the users group. I must say 

that I have noticed TI-99/4s being widely 

marketed, from computer stores to dis. 

count outlets to toy stores. I'm sure some-

body out there is writing software that 

would be useful to the RTTYer. if only we 

can find it. Hopefully we can collect some 

here and display it for all to see in a future 

column. Are you listening. Tiers? 

SET 
ESCAPE 
FLAG 

MAKE 
CHAR A 
NULL 

Greetings to Kevin A. Muench. Ph D, a 

RTTY buff working in the Philippines. He is 

attempting to interface a Flesner TU-170 to 

a Teletype'  Model 33 and is looking for 

help. I am afraid that the TU.170 is another 

piece of equipment I have very little infor-

mation about, but it is widely used and I am 

sure someone out there has already accom. 

plished such a mating. If so. let me know so 

that I can send the details along to Kevin. I 

am sending Kevin some other material on 

the 6800 programs detailed here in the past. 

I am sure that with his 680016809 system, 

Kevin will be interested in following the cur-

rent "super.termina.'• series as it develops. 

From one end of the world to another. I 

have a letter here from John M. Clarke 

VO1EE, Newfoundland, who is having prob-

lems of a different sort. John has been 

working on the LNW-80 computer and, after 

building the boards, apparently has trouble 

getting the thing to work right. He's unable 

to obtain a good display and thinks that the 

onboard regulators are running too warm. 

Well, John, I will offer two words of ad. 

vice. First of all, regulators usually run 

warmer than you think they should, but 

rarely are they hot. If they are too warm to 

touch comfortably. something may well be 

drawing too much current. Which brings 

me to my second bit of wisdom. 

Projects which come on printed circuit 

boards, especially widely.marketed and 

complex ones like computers, are usually 

well designed if they come from reputable 

manufacturers. In the case of the LNW.80. 

ENTER 
WITH 
CHARACTER 

PROC SS 
CHARACTER 

CLEAR 
ESCAPE 
FLAG 

( JUMP 
TO 
APPROPRIATE 
COMMAND 
FOR 
CHARACTER  

Fig. 1 ESCAPE code processor flowchart 
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T H E A U T E K " O R M E LI MI N A T O R ', 

Model OF-1A 
For SSB & CW 
$69.00 (+$4) 

Continuously earl-  Continuously sari• 

able main selectivity  able main frequency. 

(to an incredible 20  (250 to 2500 Hz) Hz!) 

115 VAC supply built-  Auxiliary Notch re-  Four  main  filter 

in. Filter by-passed  jects 80 to 11.000 Hzi  modes for any ORM 
when off.  Covers signals other  situation. 

notches can't touch. 

AUTEK pioneered the ACTIVE AUDIO FILTER back in 
1972 Today. were still the engineering leader Our new OF- 
1A is the latest example Its INFINITELY VARIABLE. You 
vary Selectivity 100:1 and frequency over the entire usable 
audio range. This lets you reject whistles with dual notches 
Ito 70 dB). or reject SSB hiss and splatter with a fully ad- 
justable lowpass plus aux. notch. Imagine what the NAB- 
ROWEST CW FILTER MADE will due to ORM! HP rejects 
low frequencies Skirts exceed 80 dB 1 watt speaker amp 

Built-in 115 VAC supply. 6',Fx5x2 1/2  Two-tone grey Styling 
Even latest rigs include only a fraction of the OF-1A 

selectivity. Yet it hooks up in minutes to ANY rig-Yaesu. 
Kenwood, Drake, Swan. Atlas, Tempo. Heath. Collins, Ten-
Tec, etc. Just plug it into your phone jack and connect spkr 
or phones to the output. Join the thousands of owners who 
now hear stations they couldn't copy without a OF-1A. It 

really works' 

WORLDS RECORD KEYER. 

.   

‘ r '  ' 

4  t" 1  ------ 
$100.50 

Model MK-1 Keyer 

OVER 4000 DX ()SO'S IN 2 DAYS! 
Probably the most popular "professional" contest keyer 

in use, yet most owners are casual CW operators or nov-

ices. After a few minutes, you'll see how memory revolu-
lionizes your CW operation! Just start sending and record 
your CO, name, 0TH, etc. in seconds. 1024 bits stores 
about 100 characters (letters, numbers). Playback at any 
speed. Dot/dash memories, triggered clock, repeat, com-
bine, 5 to 50 + WPM, built-in monitor and 115 VAC supply. 
Works with any paddle. Sit back and relax while your MK -1 
calls CO and handles standard exchanges! 

(4- $4)  Optional memory expander (ME-1) expands any MK-1 to 
400 characters. ME-1 factory Installed 835. Owner in-
stalled. only $21 (+ $4). Add more memory now or later! 

NO LONG DELAYS. WE SHIP 95 % OF 

ORDERS FROM STOCK 
sell only factory direct. No dealer markup in our price. 
with check, M.O., VISA, MC. Add $4 postage and han• 
In 48 states. ($7 for UPS air). Add $7 to Canada, Hi.. 

Add $22 elsewhere (shipped air). Add 5% tax in Fla. 

04ateh iretlearch  We 

BOX 302 DEPT. S  Order 
dling 

ODESSA, FLORIDA 33556 • (813) 920-4349  Ak. 

LEARNING THE 
MORSE CODE? 

T r y t h e A ll  N e w 

A E A  B T -1 

B a si c T r ai n er F or 

M or s e C o d e 

AEA, in conjunction with ETS (Educational Technology and Services), has 
developed the BT-1 Code Trainer. ETS methodology, based upon research by a 
prominent mid-west university, has demonstrated that a typical student using this 
system and the BT-1 can learn Morse code to speeds of 20 WPM in four weeks 
based upon two 20 minute daily training sessions. 
The pre-programmed BT-1 computerized trainer will allow you to acheive profi-

ciency in Morse code faster than any other known method. 
No prior knowledge of Morse code is required to use the BT-1. There are no 

tapes to purchase or wear out. The BT-1 operates from a 12 VDC source or from 
the AEA 117 Vac wall adapter unit, AC-2. For portable use the BT-1P is available 
with Nicad batteries and comes with a charger that operates from 117 Vac. The 
unit can also be used in mobile settings via the 12 VDC system. 
'Education Technology & Services, see page 81 October 1981 issue of Ham Radio Magazine. 

Prices and Specifications 
Subject To Change Without 
Notice Or Obligation. 

AEA 
Brings you the 
Breakthrough! 

See the BT-1 at your dealers or write: 
Advanced Electronic Applications, Inc. 

P.O. Box C2160 
Lynnwood, Washington 98036 

(206) 775-7373 Telex: 152571 AEA INTL 

Hear 
Police/Fire 
Weather 

on 2 Meter Handhelds with 
this MFJ VHF Converter. 

111. 

M U VHF 
CONVERTER 

'64 

is4.1Selwri 

or F 

Sr 00E t MFJ-113 

Scanning 

Handhelds 

become 

Police/Fire 

Scanners 

MFJ -313 

it-Zi  $3 995 

New MFJ VHF converter turns your synthe-
sized scanning 2 meter handheld into a hot 
Police/Fire/Weather band scanner. 
144-148 MHz handhelds receive Police/Fire 

on 154-158 MHz with direct frequency readout. 
Hear NOAA weather, maritime coastal plus 
more on 160-164 MHz. 
Mounts between handheld and rubber ducky. 
Feedthru allows simultaneous scanning of 

both 2 meters and Police/Fire bands. No mis-
sed cans. 
Highpass input filter and 2.5 GHz transistor 

gives excellent uniform sensitivity over both 
bands. Crystal controlled. 
Bypass/OFF switch allows transmitting. 

Won't burn out if you transmit (up to 5 watts) 
with converter on. Low insertion SWR. Uses 
AAA battery. 21/4 x11/2 x11/2 in. BNC connectors 
Enjoy scanning, memory, digital readout, etc. 

as provided by your handheld on Police/Fire 
band 

220 MHz Converter for 2 M Handheld 

g 

MFJ-314  MFJ-314, like MFJ-313 $599 c but lets you receive 221 
". 225 MHz on your 2 meter 

handheld. 
Police/Fire/Weather Band Con-
verter for 2 Meter Mobile Rigs. 

Cr, vtit SAND AAAA NOVI 
••• • 

•  
+•  nor  •  _ 

MFJ-312 

$ 5 9 9 5  

MFJ-312, like MFJ-313 but for mobile 2 
meter rigs. Transmit up to 40 watts -fh7.-J con-
verter without damage. SO-239 connectors. 
Mobile mounting brackets. Rugged. "ON" 
LED. Use 12 VDC or AAA battery. 3x4x1  in. 

Order from MFJ and try it-no obligation. If 
not delighted, return it within 30 days for 
refund (less shipping) One year unconditional 
guarantee. 
W today. Call toll free 800-647-1800. 
Charge VISA, MC or mail check, money order 
for amount indicated plus $4.00 each shipping. 
Hear police/fire/weather. Order now. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in Miss .outside continental 
USA. tech/order/repair info. Telex 53-4590. 

MFJ 
V ox 494, Mississippi State, MS 39762 

ENTERPRISES, 
INCORPORATED 
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this is a widely-marketed piece of equip-

ment which has received good reviews. Prob-

lems such as you describe can be traced 

to anything from an integrated circuit in. 

stalled backwards that is. 180 degrees out 

of phase—don't tell me it can't happen. I've 

done it!) to a solder bridge between two 

printed circuit tracings (ditto!). The critical 

thing about this is that if something "hap. 

pened," the result may be remedied easily 

by reversing the integrated circuit or clear-

ing the bridged conductors. But circuit 

damage could be temporary or permanent. 

If the former, fine, but if the latter, you are in 

for a lot of headaches unless you really 

know your way around a circuit. 

The moral of this story, if there is one, is 

to check all the work out very carefully for 

integrated.circuit placement. solder 

bridges, unsoldered pins, or misplaced 

plugs before you apply power. If something 

is not working right after power is applied. 

stop right there! Cut the power to the circuit 

and check again. If you find an error and 

correct it and the unit still does not function 

or if you are unable to locate any mistakes 

at all, seek expert guidance. This may be a 

friend who has a similar device or the exper-

tise and equipment to troubleshoot com-

plex digital electronics. If all else fails, write 

a clear description of your problem to the 

manufacturer, including the model and 

serial number of your unit. After all. 

changes in printed circuits or designs may 

make an early production run and a late one 

two different animals, and in order to help 

you. the manufacturer needs to know what 

you have, what the problem is, and any 

information such as measurements or the 

like which will aid in diagnosis. Do not just 

bundle up the unit and ship it back without 

the manufacturer's consent unless their 

book tells you that you can. Doing so will 

only prompt the string of letters that should 

have preceded and may have prevented the 

shipment. 

While we are up north, regards to another 

newcomer. Irvin F. Haworth VE7CVL from 

West Vancouver. B.0 Iry has a rather com-

plete Apple II setup which he wants to try 

on RTTY, and he wonders how to proceed 

Well. by now I hope Iry has read last 

month's column with its raft of sources for 

Apple (and other computer) interfaces. You 

might ask around in your area to get a feel 

for what others are using, then visit their 

shack to see how the various units operate. 

Let me hear from you when you get on the 

air, OK? 

My Atari 400 is coming along, for those of 

you who have asked, although it's not yet 

-on.line." I will b.?, looking into various inter-

faces and the like in the coming months 

and will pass along any tips on what I find. I 

have also been ooking into buying eight. 

inch disk drives and have been having a 

rather interesting time with a dealer. No de-

tails right now, just a caveat to be sure that 

what you order by mail is really in stock and 

shipped. It appears that the back-order is a 

way of life for some mail-order houses. I will 

pass along more information if the situa-

tion warrants it. Stay tuned to this maga-

zine and don't miss next month's PITY 

Loop! 

(  FUN! 
John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

THE YEAR IN REVIEW-1982 

25) What a jammer usually gets on his 

face 

28) Former ARRL president (2 words) 

Down 

1) Not ordinary 

2) Popular 1982 ham accessory 

3) New ARRL General Manager 

4) Above VHF (abbr) 

5) Potential no-code license class 

Like most years, 1982 was a year of turmoil. In ham radio and the rest of the world  1) 

change was in the wind. Proposed massive FCC rule changes and the advent of micro-

computers were just two areas that may mark 1982 as the year ham radio embarked on 

a new era. 

This month's FUN! takes its annual look at the year just gone. How much can 

you remember? 

ELEMENT 1—CROSSWORD PUZZLE 
(Illustration 1) 

Across 

1) Craft announced last year as a 1983 

DXpedition site (2 words) 

7) CW salutation (abbr.) 

8) Critical sunspot point (abbr.) 

9) Prompt or pool stick 

10) Harvest 

11) Pacific prefix 

12) Problem 

13) Satellite TV (abbr) 

15) Least crowded DX time 

17) Prosign 

19) Half a headset 

20) Slang for FCC rule 

22) Interference (abbr) 

23) Whatever number 

24) Your residence 

1 2 • 3 4 

5•   6 • 
7 8 9 

't o 11 • 
• 

14 

12 U U I 
13 

15 16 17 18 19 

•  

24  • 
28 

20 

25 

21 

1 

22 UN N 
23 

III 

6) Earthquake, fire. etc 

7) ARRL listener (abbr.) 

11) Standby 

14) Peru prefix 

16) In the airmobile (abbr ) 

18) Man who signed new communications 

bill 

21) Avarice 

25) Listening organ 

27) Summer contest labbr 

ELEMENT 2— MULTIPLE CHOICE 
The year 1982 with,  8:1 one of the greatest turnovers in ARRL upper-level personnel 

in quite some time. By now, we all know that Vic Clark is the League's new president 

and Dave Sumner the new General Manager. What, however, was the fate of Richard 

Baldwin, the old General Manager? 

1) The lob of ARRL International Affairs Vice President 

2) The job of ARRL Secretary 

3) The job of ARRL TVI Task Force Chairman 

4) No lob 

2) What was last year's big news from the Heath Company? 

1) Heath's withdrawal from the amateur radio marketplace 

2) The introduction of Heath's first non-kit amateur transceiver 

3) The introduction of Heath's first solar-powered radio 

4) None of the above 

3) Last year's amendment to the Communications Act of 1934 will permit the FCC to per-

form which of the following actions: 

1) Complete elimination of all code requirements 

2) The addition of a new satellite band 

3) The delegation of amateur testing to local radio clubs 

4) Last year's amendment gave the FCC no new powers 

11  11.11 .1 14 L IL 

Tir  
LLL 

Illustration 1 
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808 N Main 

Evansville. IN 47711 
-449 

AEA 
MBA-130 Reader 
MBA-RC Rcv/Code Cony Xmt 
MM-2 MorseMatic Ultimate Keyer 
CK-2 Contest Memory Keyer 
KT-2 Keyer/Trainer 
BT-1 Trainer 
lsopole 144/220 MHz 
ARRL 
83 Handbook 
Antenna Book 
License Manual 
Large Assortment of Publications 
ASTRON 
RS7A 5-7 Amp Power Supply 
RS12A 9-12 Amp Power Supply 
RS20A 16-20 Amp Power Supply 
RS2OM 16-20 Amp wimeter 
RS35A 25-35 Amp 
RS35M 25-35 Amp w/meter 
R$50A 37-50 Amp 
RS5OM 37-50 Amp w/meter 
AZDEN 
PCS 4000 2M Xcvr 
PCS 300 Handheld 
Most Accessories in Stock 
BASH 
Code Tapes/Study Guides 
BENCHER 
BY 1 Paddle 
BY-2 Chrome Paddle 
CALLBOOK 
US 
DX 
Map Library 
DAIWA 
CNA 1001 0 5KVV Antenna Tuner 
CN 520 1 8 -60 MHz SWR/Pwr Mir 
CN-620B 1 8-150 MHz SWRIPwr Mir 

DENTRON 
DRAKE 
TR7A Xcv, 
R7A Receive, 
TR5 %cid, 
RV75 VFO 
ENCOMM ISANTEC1 
ST 144,,P 
ST 440i,,P 
Base Charger 
All A  • .ri-sin  t.ck 
HAL DAY 
Saturday January 22nd very special pricing 
Call for details 
ICOM 
R70 General Coverage Receiver 
720A General Coverage Xcvr 
730 Xcw 
740 Xcvr 
251A 2 Meter All Mode 
505 6 Meter Xcw 
25A 2 Meter 
290H 2 Meter All Mode 
35A 220 MHz Mobile 
45A 440 MHz Mobile 
2ATIATi4AT Handhelds 

KANTRONICS 
Interface 
Mini Reader Pkg 
Mini Terminal 
MFJ 
941C Tuner 
496 Super Keyboard 
313 VHF Cony for 2 M HTs 
104 New 24 hr Dual Clock 
Large Assortment 
MIRAGE 
61016 
63016 
MPtiMP2 Watt Meters 
ROBOT 
400 SSTV Converter 
800 ASCII/Baudot/CW Terminal 
SHURE 
4440 Desk M 
414A Hâ c1 M 
TEN.TEC 
New Transceiver Call about this one' 
TOKYO HY POWER 
1-11.32V 25W Amp 
HL82V BOW Amp 
HL160V 160W Amp 
HL2OU 440 MHz Amp 
HC150 Tuner 
HC2000 Tuner 
VOCOM 
Amplifiers/Ants 

8269 03 
39500 
150 00 
12500 
9900 
72 00 
40 00 

$1200 
800 
400 
call 

S49 00 
69 00 
89 00 
109 00 
135 00 
149 00 
199 00 
225 00 

call 
$28500 

S9 95 

$36 00 
45 00 

$19 95 
18 95 
4 50 

1299 00 
63 00 
110 00 

call for prices 

$1 439 00 
1 399 00 
695 OC 
269 Or 

$285 OC 
309 Or 
29 9' 

cal 
$1 140 00 
669 00 
call 

575 og 
395 00 
299 00 
475 00 
can 
call 

235 00 

S165 00 
225 00 
249 00 

$81 00 
279 00 
36 00 
3600 
call 

S239 00 
205 00 
100 00 

call 
cali 

$5000 
36 00 

Prices and availability subject to change. 

$75 00 
155 00 
285 00 
105 00 
90 00 
285 00 

4'41, 812-422-0231 
MON-FRI 9AM-614A • SAT 9AM-3PIA 

.4 1Send SASE for our new L. used equipment Nat mi =\ 

MFJ/Bencher Keyer Combo 
Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044 
IC. Iambic. Adjustable weight, tone, volume, speed. 
Semi and automatic modes. Solid state keying. RE proof. 

MFJ-422  $9 995 
Combo 

The best of all CW worlds - a deluxe MFJ Keyer 
in a compact configuration that fits right on the 
Bencher iambic paddle! You can buy the combina-
tion or just the keyer for 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 110 VAC with optional adapter. 
MFJ 1312, $9.95. 
Beautiful functional engineering. The keyer 
mounts on the paddle base to form a small 
(4 1/8 x 2 5/8 x 5 1/2") attractive combination 
that is a pleasure to look at and use 

$69"MFJ-422X 
K ever only 

The Bencher Paddle is a best seller. Fully ad-
justable gold-plated sliver contacts, lucite paddles, 
chrome plated brass, heavy steel base with 
non-skid feet. 
Circler from MFJ and try it - no obligation, if 
not delighted, return it within 30 days for refund 
(less shipping). One year unconditional guarantee. 
Order today. Call tollTree-800:847-18007 teTa-FR 
VISA, MC or mail check money order for amount 
indicated plus $4.00 each shipping and handling. 
Enjoy CW. See dealer or call MFJ now. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in Miss., outside continental 
USA or for technical info., order/repair status. 

MFJ ENTERPRISES, 
INCORPORATED 

Boy .1ti4, Mississippi State, MS 39762 

rriE N N A S  t i S S W"' 7eade rs 

nRIES 

AN oles  „  A C CJ'j 0 5' C°de  
AEltei l:aPSPec'sbn  AEA  Rotors tie rs 

Alitan'e 

Arnen publicati°  pplies 

AR0 power s" 
AstrO., : 

Betcvlol'Isaddies  
Botorsnyoier 

cnE a/ mCr• 

Daigmea;:ltarg:,:aCbsie  C61°C14:tsers  

tot aichael 

sesMic or:17::Pseittfsters.otplifiers 
Telex 1:,,," ,power '11 

1.1fokCY:rt:Breribliers ege t  I O C. 

13646 Jefferson Davis Highway  .-453 
Woodbridge, Virginia 22191 
Store Hou  M-vv-F 12 noon-8 

rs:  p.m. 

Information and Virginia 4p.m. Orders: T-111.S to a.m.—  

(103)643-1063 
Call for Quotes 
Dealer Inquiries Invite° 

mo o t 
But temu raft 
custic 
Fitistler 

HY-Ga'n  
KLM 
ut isie du ets 

MoaleY 
voCorn 

your SW  

Co  

L & 

ler 

all°115  

(or de00.11. , 
piesset 

0-336-41 a fwer ,ude e 

ri1 0 1j 1j  1 ° E  1  Is M•F 

P 
Sfit. to 1  

Hou  4 p 
sa""iivilay 10 11•1̀" t° 

Bonus: 291o Discourri rs 

tor PrePild  P.44'l  °or Meortey Order) 

(CaStuers Cheat 

$_e°11k.f r:ariscccih. aiglarst:erwrrnitChohonuet; 

ab PPing' v.  • oun for PrePal' rde,cniesepdat:178:pncaso:ncPteeerds0;01zotper order, 

Prices subleft No personal 
notice or ob tgaT _e erns 

scihibeciriecst atoccleeeltoeure's!toking fee. 
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Illustration 1 A 

4) Which of the following countries reached a third-party agreement with the US during 
1982: 

1) Spain 

2) Austria 

3) Sweden 

4) Australia 

5) What did the FCC plan to do to our phone bands in 1982? 

1) Expand them 

2) Contract them 

3) Eliminate them 

4) Leave them alone 

ELEMENT 3—CRYPTIC PUZZLE 
By using a standard substitution code, decipher this message YMUDV CEO YMJV 

OHCK OCO KFH MO M JMZKW SWKUDVJ DMOC LVMW. 

ELEMENT 4—MAZE 
(Illustration 2) 

Did 1982 leave you confused? Join r  maze certainly won't make you any 
less dizzy, but at least it isn't very Mt licur 

CORRECTIONS 
In the ' Automatic Beam Aimer.- which 

appeared in the November issue, there was 

an error in the schematic on p. 23. The di-

odes across K1. K2. and K3 were drawn in 

the opposite direction from what they 

should be. In the parts list on the same 

page. Radio Shack part number 271-1715 re-

fers to a 25k pot Actually, part 271-1715 is a 

10k pot. but it will work equally as well in 
the circuit. 

Avery Jenkins WB8JLG 

73 Staff 

Our apologies to Steven Katz WB2WIK, 

author of "Build Yourself A Paralyzed 

Beam" (December). Readers might better 

view the photo of the relay box on page 24 
by turning the page upside down. 

Avery Jenkins WB8JLG 

73 Staff 

1982, issue on p. 92, there were two errors. 

The first occurred in the description of the 

"Visual Adjust for Gamma Match," with the 
sentence beginning. "Even if you use an 

swr meter at the transmitter end of the 
scale...." It should read, "Even if you use 

an swr meter at the transmitter end of the 

cable..." And in the description of the 

"Electronic Phone Bell." "heat-sink tubing" 

should be heat-shrink tubing. 

On p. 109 of November's issue, there 
were two errors in "Substitute Transformer 

for Heath Gear." Circuit author Terry Martin 

points out that the circuit is a voltage trip. 

ler, not a voltage doubler as stated in the 
text. He also adds that it supplies 950 V. not 
450 V. 

On p. 112 of the same issue, in "Modifica. 
tion to the Kenwood TS-520S for AFSK," 

Fig. 3 was incorrectly labeled. Fig. 3 shows 

the i-f filters of the 530S, not the 520S as im-
plied by the text. 

hi i 1--1611   

Illustration 2A 

52rjut k a-jii.L 

THE ANSWERS 
Element 1; 

See Illustration 1A. 

Element 2: 

1-1 The man's too young for retirement. 

2-2 The SS-9000 computer-controllable rig. 
3-3 Soon, perhaps, no more trips to the Federal Building. 
4-4 Down Under was the place. 

5-1 Much to the irritation of most foreign hams. 

Element 3: 

Coded as I ollows— 
A B C D E F G H  I J K L M N O P O R S T U V W X y Z 

M U Y B V P A X O Z  I D J H K S R W O C N E F T L G 

"CABLE TVI CAME INTO ITS OWN AS A MAJOR PROBLEM LAST YEAR." 

Element 4: 

See Illustration 2A. 

SCORING 
Element 1: 

Twenty-five points for the completed puzzle, or one-half point for each question correctly 
answered. 

Element 2: 

Five points for each correct answer. 

Element 3: 

Twenty-five points for the completed puzzle. 

Element 4: 

Twenty-five points for the completed puzzle. 

How well did you remember '82? 

1-20 points—Skipped the year 

21-40 points—Not very well 

41-60 points—Bits and pieces 
61-80 points—Very well 

81-100 + points—Total recall, proceed to '83 

FUN! MAILBOX 

I just got to the June issue of 73and began your logic puzzles. Element 3, DXX Couples, 

is incorrect by your solution as Diane has 206. You say Diane is Stan's wife, but that 
Frank's wife has more countries than Stan's wife. Therefore. Stan's wife cannot have the 
highest total. It was given that Diane had 206. The correct solutioi is: 

Stan 198, Wilma 202—Total 400 

Frank 194, Diane 206—Total 400 

Joe 196, Susan 200—Total 396 
Stan has 198 

Joe has 196 

Bob Gingras WB4JMH 

Cocoa Beach FL 

Several errors crept into the "Circuits" Avery Jenkins WB8JLG 
feature in recent months. In the September,  73 Staff 
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Better by the dozen. 
1  NEVER SAY DIE—If you want controversy, 

Wayne Green W2NSD/1 will give it to you. His 
• popular column ranges from travelogue to tirade 
and is guaranteed to entertain, inspire and 
enlighten you. 

2. 
3. 
4. 
5. 
6. 

DX —This globe-trotting column keeps you in-
formed about the news of the DX world from King-
man Reef to Bahrain. 

CONTESTS—You get all the news on the contest 
world from Robert Baker WB2GFE. He'll give you 
information on upcoming events and results from 
recent contests. 

FUN—Just for fun, John Edwards KI2U provides 
you with wacky puzzles, quizzes, and games that 
test your ham mettle. 

FCC—If you're looking to the future, these out-
takes from the Federal Register chronicle changes 
in policy and regulations that relate to amateur 
radio 

RTTY LOOP—To keep you abreast of radiotele-
type developments, Marc Leavey WA3AJR ex-
plains the new RTTY equipment, the increasing 
role of computers in RTTY, and other matters of 
interest to digital communications fans. 

7 REVIEWS—Before you buy, save yourself some 
money  check 73's in-depth evaluation of the 

• latest gear. 

8 HAM HELP—As a service to you, 73 prints your 
questions in our magazine. This helps you to ob-

mi tam  n hard-to-get parts, schematics, and owner's 
manuals. 

9
 SATELLITES—From Phase III to TVRO, 73 Maga-
zine covers the news of the satellite world like no 

• other radio amateur magazine. 

10 
11 
12 

NEW PRODUCTS—This brief look at the latest 
ham equipment on the market keeps you on top of 

• new developments in amateur radio. 

AWARDS—To find out what certificates are avail-
able where, read Bill Gosney KE7C's coverage of 

IN all the ham radio awards. 

CONSTRUCTION —The builder's magazine  . 
that's 73. You get the best projects from the best 

• authors every month. 

Send me a dozen issues of 

MAGAZINE 
for the dozen reasons 

- -

listed! 

O Check enclosed for 1 year for only $19.97 

Bill: 0 MC  0 VISA  0 AMEX  0 ME 

Card#  Interbank#   

Exp. date   Sig.   

Name   

Address   

City  State  7ip  

Canada & Mexico 522 97 1 year U S funds 
Foreign surface 539 97 1 year U 5 funds drawn on US bank only 

foreign airmail— please inquire 

73 Magazine•PO Box 931•Farmingdale, NY•11737 
Please allow 6-8 weeks for aelwery  331R6 

MAGAZINE 
FOR RADIO AMATEURS. 
Subscription Department 
P.O. Box 931 
Farmingdale, NY 11737 

1-800-258-5473 
For orders only please. 
Foreign air mail, please inquire. 

mAGAzit, 
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111-‘e setwec-vOCA 
O veONce  se ec a c ✓ eaf c€ 

Geo,. 

Daisy wheel quality 
without daisy wheel 

expense. 
You need the quality print that a daisy wheel 

printer provides but the thought of buying one makes your 
wallet wilt. SelectricTm Interface, a step-by-step guide to inter-
facing an IBM Selectric I/O Writer to your microcomputer, 
will give you that quality at a fraction of the price. George 
Young, co-author of Microcontputing magazine's popular 
"Kilobaud Klassroom" series, offers a low-cost alternative 
to buying a daisy wheel printer. 
Selectric Interface includes: 

• step-by-step instructions 
• tips on purchasing a used Selectric 
• information on various Selectric models, in-
cluding the 2740, 2980, and Dura 1041 
• driver software for Z80, 8080, and 6502 chips 
• tips on interfacing techniques 

With Selectric Interface and some background in electronics, 
you can have a high-quality, low-cost, letter-quality 
printer. Petals not included. 

Credit card orders call TOLL-FREE 1-800-258-5473. Or mail your order 
with payment plus $1.50 shipping and handling to: Wayne Green Inc. 

Arm: Retail Book Sales, Peterborough, NH 03458. 
Dealer inquiries invited. 

ISBN 0-88006-051-4  128 pages $12.97 

0 Yes, I want Selectric Interface (BK7388). Enclosed is $12.97 per 
copy plus $1.50 for shipping and handling. 

0 MASTER  0 VISA  0 AMEX 

Card S   Expires   

Signature   

Name   

Address   

City   

State and Zip   
All orders shipped UPS if complete street address is given. 

Pont Men's 
spectrum 
Analyze, 

!he Utiosolo fuel. 

Lin to Tilfet 

$100 $000 

Receiver 

unit sstons 
Counter 

• Onnortnr, 

YOU MISSED IT! 

TecArn erj MAGONE  RadIOS 

... . 

Fog ROO AMAIEPS  JOUrnal 
Reedy 
lot RTTY? 

'Vey, 

NMI* 
Manila 

▪  Ltffen. 

" ORR 

*Iowa. 

Sidnalnrs 
ti Veol• 

to.C.t 

Pratt . ions 
WA WA.. Menace, 

But you still need that issue of 73 Magazine. 
Well, it's not too late to get it. 
Send for your free Back Issue Catalog. 
A complete listing, including editorial highlights. 

You still need it. 
And we've still got it. 

YES, I want my free Back Issue Catalog for 73 
Magazine. 

Name   

Address   

City 

I 
Name  Call   

IAddress   

LLTC. City  State   Zip   

I 

331R6M 

State   Zip   

" 

Magazine, Mail Order, 80 Pine St., Peterborough, NH 03458 } 

c MOVING? 
let us know 8 weeks in advance so that you won't 
miss a single issue of 73 Magazine. 
Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to: 

Subscription Department 
7/3 magazine  P.O. Box 931 

Farmingdale NY 11737 

Extend my subscription one additional year for only $19.97 
Payment enclosed  Bill me 

Canada and mexico $22.97, US funds, Foreign Surface $39.97, 
US funds, drawn on US banks 

If you have no label handy print OLD address here 

prmt NEW address here: 

Name   Call   

Address   

City  State   Zip 
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A S S O CI ATE D R A DI O 
8012 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

BUY SELL TRADE 

Made'Card '1 

All Brands New & Reconditioned 

YOU WANT A DEAL - WE WANT TO DEAL 
CALL NOW!!! 

SAVE  SAVE  SAVE 

91 3-381 -5900 

VISA' 

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT 
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS. 
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY. 

Take your favorite H.T. out 
for a drive tonight. 
For $69.95 you get the most efficient, 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can save your batteries by operating 
your H.T. on low power and still get out like a 
mobile rig. The model 335A produces 35 watts 
out with an input of 3 watts, and 15 watts out with 
only 1 watt in. Compatible with IC-2AT, TR-2400, 
Yaesu, Wilson & Tempo! Other 2 meter models are avail-
able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 430MHZ.  r382 
Communication Concepts Inc. 2561438,1,1296 Arie r Ave , Daylon. OH 45420 

VISA or MASTERCARD for 
same day shipment. 

OVER 70 BRANDS 
o IN STOCK 

AMATEUR 
RADIO 

icom 
SHORT WAVE 

.ft 

LAND-MOBILE 
RADIO 

SCANNERS 

CLOSED 
SUNDAYS. 
HOLIDAYS I,, 

* 

HOURS 
MON. TUES. WED 
9 30-6 00 PM 

Full Service Shop • Spectrum Analysis •Antennas 
New and Used Equipment •CW-SSB-FM Etc • Towers 
FCC Study Guides • Code Tapes • Books •Accessories 

SPECTRON ICS 

THURS. FRI 
9 30-8-00 PM 

Specialists in Amateur Radio, 
Short-Wave Listening 

And Contemporary 

Electronic Gear. 
SAT 9 30-3 00 PM 

SPECTRONICS INC 

1009 GARFIELD ST  OAK PARK, IL. 60304 
(312)848:677i. 

ONLY 
$359 

plus $15 shipping 

LET WIND 
POWER YOUR RADIO EQUIPMENT 

Windstream charges 6. 12 or 24 volt bat-
teries  Ideal for daily radio operation 
emergencies and field days - Easy to 
mount and operate 

QUIET. EFFICIENT AND RELIABLE 

Strong sitka  spruce blades drive a 
special  TC25G  low  rpm  generator 
Delivers up to 100 watts 

SAFETY  FEATURE  Rotor  auto 
matically tilts oack in high winds then 
returns to operating position 

New technology for clean natural power 

REPLY TODAY FOR FREE INFORMATION 

Thermax 

THERMAX CORPORATION, DEPT. ST2 
One Mill St.. Burlington VT 05401 

Phore 800-451-3402 
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( DX   
Chod Ha ms VP2ML 

Box 4881 

Santa Rosa CA 95402 

NEW YEAR'S RESOLUTIONS 
The new year always provides a good 

time to review operating practices and 

perhaps improve techniques on the air. 

Here is my list of New Years DX resolu-

tions; why don't you come up with your own 

list and post it next to your rig! 

1. I will not tune up on the air without 

checking the frequency. Instead, I will use a 

dummy load, mark the controls for each 

band, or search for a clear frequency before 

tuning up. 

2. I will listen carefully before I call. No 

more Who did I just work?" or calling out 

of turn when the DX station is working by 

call areas. 

3. I will keep well informed, so that I don't 

have to ask "What's his OSL address?" in 

the middle of a DX pileup. 
4. I will not be a "DX hog." I won't flaunt 

my (multi-)kilowatts in pileups and then ask 

the rare DX station to run a few tests with 
different antennas, etc. 
5.1 will not be a self-appointed policeman 

on the DX bands, nor will I talk back to one. 

The bands are crowded enough without 
this nonsense. 

6.1 will keep my transmissions short and 

listen often, to reduce ORM. 
7. I will be courteous at all times to my 

fellow DXers, no matter what they do. 
8.1 will OSL promptly, with the card care-

fully filled out. 

9. 1 will check out my rig to ensure that 

my signal is clean and not causing ORM. 

10. I will try other bands and modes and 

not sit on 20 SSB. 

If we all follow these resolutions, we will 

have an easier and more pleasant DX expe-

rience in 1983. And we'll need every advan-

tage we can get for the big pileups around 

Heard Island early this year. 

HEARD UPDATE 
The race is on to Heard Island. One of the 

most difficult and expensive DXpeditions 

continues its relentless drive towards this 
isolated rock (see this column. September, 

1982), as the members of the VK6 DX 

Chasers Club nail down many of the details 
of the trip. 

At the same time that the VK6 DX 

Chasers are organizing their trip to Heard, 

the well-known South Pacific DXer, Jim 

Smith VK9NS. has chartered his own trans-

portation to Heard. Jim sports an impres-

sive record of successful DXpeditions 

throughout the region and is as knowledge 
able and experienced as any DXpeditioner. 

Jim aims to arrive at Heard a month before 
the mountaineering group. So after years 

with absolutely no activity, it looks like 

Heard might be the subject of not one but 

two DXpeditions. 

As of press time, the operators on the 

VK6 DX Chasers DXpedition are slated to 

be: Alan Fisher N8CW, Charles Brady 

N4BOW, and David Shaw VK3DHF. Alan is 
a mechanical engineer, which is likely to be 

a very useful talent on icy, wind-swept 
Heard. N4BOW is a physician when not DX-

ing, and one hopes his specialty will not be 
needed on this DXpedition. The Australian 
on the DXpedition team has worked with 

the Australian meteorology department as 
an electronics technician. Both meteorol-

ogy and electronics will certainly be need-
ed on Heard Island. 

The vessel taking the hams and 

mountaineers to Heard is as impressive as 

the list of operators. The Anaconda II is 84' 

long, 20' wide, and sports a 98' main mast. 

Anaconda II has Antarctic experience, 

having just completed the Rio De Janeiro 

Race through the "Roaring Forties" and 

around Cape Horn. The yacht comes fully 

equipped with the latest in navigational and 

electronic systems, including radar, satel-

lite and terrestrial navigation, depth sound-

er, and access to remote computers. (It's 

probably too much to hope that they could 

keep the radio log in their computer...) 

The hams and mountaineers will use in-

flatable surf rescue boats to get to the 

rocky shore of Heard. 

The choice of rigs and antennas for the 

Antarctic DXpedition presents a difficult 

problem. Sturdy, dependable, easy-to-re-

pair radios are the order of the day. Another 

key to dependable operation involves tak-
ing several of the same radio. Then a 

malfunctioning radio can be cannibalized 

for parts if another fails. 

The antennas and outside gear will take 

an even worse beating than the radios. The 
combination of freezing rains and high 

winds can destroy most antennas, so spe-

cially reinforced antennas are required of 
the day. Finding lubricants that won't 

freeze up for the antenna's rotors repre 

sents another necessity. 
After the hams collect their equipment 

they must practice its assembly and repair. 

Each antenna and support system must be 

put together and taken apart again and 

again. What tools are needed? Can they be 

handled with gloves and mittens on? Exact-

ly what hardware is needed for each opera-

tion? How many extra nuts and bolts 

should be taken? What do they do if piece X 

breaks? The size of the yacht limits the 

number of spare parts the DXpedition crew 

can take, so which are the most essential? 

These are the kinds of decisions which go 

into a well-planned DXpedition. 

But even more important than the hard-

ware is the "software—the radio skills of 

the amateur operators. There are definite 

skills necessary for handling pileups, keep-

ing the contact rate high, and giving every-

one a fair chance at a contact. Weather 

conditions are going to be rough on Heard, 
and radio conditions might not be much 

better. Heard is a long, long way from any 

sizeable collection of amateurs. That 

means that Heard's signals will be relative-

ly weak, and European, stateside, and 

Japanese signals will also be weak at 
Heard. It will take highly-skilled amateurs 

to keep the pileups under control. 

We hope that the Heard Island 
DXpeditioners will avoid the kind of poor 

operation shown at the St. Peter and Paul 
Rocks (FYI) this fall. There is simply no ex-

cuse for spreading out the callers over 100 

kilohertz of the 20-meter phone band. Even 
the Clipperton Island DXpedition used only 

75 kHz! There are many ways to spread out 

the callers without disrupting the entire 
20-meter phone band. Non-DXers think 

poorly enough of the DX fraternity without 
this kind of bad manners. Perhaps it's time 

for a standard of DX conduct for DXpedi-
lions. We'll have more to say about this in a 

future issue. 
Meanwhile, the question of money con-

tinues. The mountaineering Heard Island 

trip may well cost $150,000 or more. Dona-
tions of equipment, supplies (including 

warm underwear), and cash have started 

the ball rolling. The expedition is taking film 

of the entire trip, to recoup some of their 

costs. An artist on the expedition team in-

tends to sell paintings of the Heard Island 

landscape and penguins. 

One major source of expedition funds is 

the amateur community. Both the Northern 

California DX Foundation (PO Box 2368, 

Stanford University CA 94305) and the 

International DX Foundation (PO Box 117, 

Manahawkin NJ 08050) have pledged 

$10,000 to the program. And both DX 

foundations are looking for new members 

and contributions to assist their work. The 
Australians organizing the amateur part of 

the trip are inviting amateurs and others to 

become associate members of the "Antarc-

tic Adventure," at $30 (Australian). The VK6 

DX Chasers are also selling DXpedition 

T-shins at $9.50 (Australian). Contact them 

at Box 10, Perth 6005, Western Australia. 
Meanwhile, Jim Smith continues to solic-

it funds and operators for his assault on 

Heard. You can send your contributions to 

Box 103, Norfolk Island, Australia. 

Your contributions will help with the 

Heard Island DXpeditions and future trips 

to other rare spots. 

Who will get to Heard first? Will there be 

anyone left to work for the second DXpedi-

tion? The best way to find out is to turn on 

your receiver and listen. 

MAILING YOUR QSL CARD 
If you do work Heard Island this winter, 

either VKOHI or VKOJS, you will want to get 
a OSL card confirming the contact. In the 

last two months we discussed how to 

design and fill out your OSL. This month 

we'll look at ways to get your card to the 
right place. I'll discuss these methods 

roughly in order from slowest to fastest. 

The Bureaus 

By far the easiest way to send your OSL 

to another amateur in another country is via 

the OSL bureau system. Every civilized 

country (and some that are not) has an 

incoming OSL bureau for the benefit of its 

amateurs. Incoming cards are sorted every 

so often and distributed to local amateurs. 

Some of the bureaus are excellent. The 
Japanese and West Germans have espe-

cially top-notch bureaus. The smaller coun-

tries have less formal systems; in some 
cases, they are essentially nonexistent. 

Sending your card to a DX station via the 

bureau is simply a matter of writing the DX 

station's call in the upper right corner of the 

back of the OSL and sending it to the ad-

dress listed in the IARU information or the 

Callbook. If you have any number of cards 

going to the same country, the cost is a few 

cents a card. 

An even easier system for ARRL mem-

bers is the League's on-going DX OSL 

bureau. A membership label off OST and 

$1.00 per pound of QSLs (about 150) gets 

the cards off to the DX bureaus for less 

money (and probably faster) than any other 

service. Contact the ARRL for more infor-

mation. 
The chief complaint about the bureau 

method is speed. There isn't any. Three to 

four months is about as fast a turnaround 
as anyone can expect. A year or two is not 

unusual. With Russian OSLs (through the 

famous Box 88, Moscow), delays of 3-5 

years are common and I have seen 

10-15-year-old OSLs in packages direct 
from Box 88. Small wonder that it takes 
twenty years to get on the honor roll; it can 

take that long for a bureau card! 

Commercial OSL Forwarding Services 

There are other outfits which provide the 

same service as the Leagues outgoing 

OSL bureau, plus the added benefit of 

searching out OSL managers and faster 

OSL methods. These services advertise in 

most amateur-radio magazines. 

The price per card runs about $0.10-20, 

but service depends on the volume of cards 

and the expertise of the amateur running 

the operation. W3KT's service used to be 

the best, before Jesse passed away last 

year (see this column, September, 1982). 

If you want to go this route, contact the 

operator and find out the number of cards 

per week he handles, how long the cards sit 

in his hands, how he arranges for return 

OSLs, and the calls of some hams who 

have used the service. Then follow up on 

this information before depending on the 

OSL forwarding service. 

The same problem applies to this kind of 

service as to the League bureau system: It 

can take a long time. A well-run forwarding 

service can get cards to stateside OSL 

managers and back quite cheaply and rap-

idly. But DX OSLs usually go by sea mail 
and can be months in transit. There is an-

other potential problem with the OSL for-

warding services: Their success depends 

heavily on the skills of the manager. His 

knowledge of DX and OSLing can make the 

difference between cards on the wall and 

wasting your money 

Direct OSLs 

Since DXers are an impatient lot, the pre 

ferred method involves sending a OSL of an 

important DX contact directly to the person 

handling the OSL chores. This person 

might be the actual DX operator himself or 

a OSL manager. 

To send the card, you need the correct 
address. Obtaining this accurate address is 

one of the fine arts of DXing. The first place 
you look for this information is on the air. 

Listen to the DX station. Where does he say 

you should send the OSL? The horses 

mouth is by far your best source of OSL 

information. 

Next best are second-hand sources, 

such as DX nets, repeaters, and bulletins. 

Pulling information out of the bulletins is a 

time-consuming task, and errors abound. 

DX nets are a little better, but it helps to 

know who is providing the information, to 

help judge its reliability. DX repeaters offer 

the chance to talk to someone who has al-

ready received a card back from that DX 

station. Whatever method was successful 

once is worth another try. 
If you don't want to spend your DXing 

time reading every bulletin and monitoring 

every DX net, you might consider subscrib-

ing to one of the DX OSL lists. Look for their 

ads in the magazines and bulletins. WOG° 

and K6HHD publish a OSL Manager List 

with more than 5000 calls. This list is up-

dated monthly and costs $15.00 per year in 

the US. The address is PO Box 700, Rio Lin-

da CA 95673. 

Another possible source of DX address 

information is the Callbook. Some ama-

teurs say they are "OK in any Callbook." 

The Callbook also lists OSL bureaus in the 

various DX countries. The Callbook is 

available at your local radio store or by 

mail. 

Addressing the Envelope 

You have finally located what you are 

sure is the "latest word," the "up-to-the 

minute" OSL address. You could just write 

the address on the back of your card and 

mail it, but you would get an answer via the 

incoming OSL bureau or not at all. You 
probably want to send the card in an 

envelope, with a self-addressed, stamped 

envelope (SASE) enclosed. 
Avoid the temptation of putting more 

than one card in an envelope. Say you 

worked Eric SMOAGD from several of his 

Pacific locations this past fall (see this col-

umn, August, 1982). Please don't put all the 

cards for SM3CXS (Eric's OSL Manager) in-

to one envelope. Use a separate envelope 

for each OSL card. Or if you really can't af-

ford to do that, at least send cards for each 
separate callsign in a separate envelope. 
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FREE! 
Brand New Catalog 

With Over 150 Program 
Instant Software's new catalog is free and it offers 150 of the finest 
programs you can find. At reasonable prices... and a variety 
you've never seen before in one catalog. And they're all contained in 
the new 16 page 1983 Instant Software catalog. You'll find: 

ASSEM/ZSIM-2 great utilities in 
one super package. Assembly lan-
guage programmers, this package 
solves all your programming prob-
lems from ASSEM to ZSIM. 

Super Utility Plus—the most 
powerful program of its kind. A 
must for every serious TRS-80* disk 
installation. 

Geography Explorer Series—the ex-
citing, attention-holding series that 
teaches your children essential geo-
graphical facts. 

Phaser Blast—phaser-armed 
robots, enemy Hovertanlcs. . pre-
pare for a journey into the war of 
the future. 

Space Shuttle—experience the ulti-
mate flight as you pilot America's 

Columbia through launch, orbit, 
re-entry and landing. 

Plus dozens of other practical, 
mind-boggling or spine-tingling 
programs. 

And now you can get the new 1983 
Instant Software Catalog absolutely 
free. You don't even have to pay for 
the phone call. Just dial toll free: 

1-800-258-5473 

and ask for your free copy of Instant 
Software's 1983 Catalog. 
It could be the smartest call you'll 
make all year. 

Instant Software. The best software 
under the sun. 

Instant Software  
(a subsidiary of Wayne Green Inc.)  Route 101 & Elm St. 

*TRS-80 is a registered trademark of the Radio Shack division of Tandy Corp. 
1.1 11•  .11/ 0  •I N• •• ••  mo m•  Me w*  .mi• me  .• ••  = a mp 

Yes, I want a free catalog! 
Please send my free copy to: 

Instant Software 
Peterborough, N.H. 03456 USA  A subsidiary of Wayne Green Inc. 

The best software under the sun. 

Best 
Software 
Under The 
Sun. 

1 
1 

;11,1t,',' 

Peterborough, NH 03458 

1• 11.  1•11 .1  .1 1•111  al M••• 

Name   

Address   

City  State  Zip   

I have a  computer 

NC016 
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Mixing the calls or cards will only delay 

the response. Often, different people in 

different locations handle the cards for 

different calls, even though the OSL ad-

dress is the same, as is the case with 

SM3CXS. If you mix several callsigns. the 

cards and your return envelope will go to 

one OSL manager, back to SM3CXS, and so 

on. Anywhere along the line your cards 

might get lost or separated from the return 

envelope. Make everyone's life easier, and 

speed your return OSL by sending each 

card in a separate outer envelope. 

Should you put the callsign of the DX sta-

tion on the outer envelope? An excellent 

question. If the card is going to an address 

in the States, Western Europe, or Japan, by 

all means do so. The first callsign on the ad-

dress should be that of the DX station you 

worked, the second the call of the OSL 

manager: VP2ML via K1RH. This allows the 

OSL manager to sort the cards quickly. 

On the other hand. I recommend leaving 

off the callsign on the envelope if the card 

is going to an African country. Eastern Eur-

ope. Turkey, or any other country where am. 

ateur radio is illegal or frowned upon. The 

reason is theft or danger to the DX amateur. 

Cal!signs on the outer envelope may indi. 

cate money inside, so many of these enve-

lopes never reach their intended destina-

tions. In the case of Turkey. the DX amateur 

can run afoul of local authorities by receiv-

ing mail with a callsign on the envelope. 

The best rule of thumb is, when in doubt. 

leave it off. And if you ever send personal 

mail to an active OSL manager, write in 

large letters, "Not a OSL" on the envelope! 

Otherwise, it may get thrown in with the 

OSLs to be answered "tomorrow." 

When to Mail 

We are all anxious to get our return OSL 

card. especially one confirming a rare OSO 

So many of us rush right out the day we 

work the DX station and mail off the card. 

This is fine when the card is going directly 

to a DX resident in another country. But it is 

not necessarily the best time to send a OSL 

card for a DXpedition contact or to a OSL 

manager. 

Many DXpeditioners handle their own 

OSLing. If you can still read them on the ra-

dio, they can't be home answering your 

OSL. Wait a while. In fact, most DXpedi-

tions don't print the OSLs until they get 

home and know how many they need. It will 

often be a month or more before they even 

have any cards to fill out 

If you really jump the gun and send the 

card out while the OXpeditioner is still away 

from home, you can create some unneeded 

friction between the DXer and his local post 

office. When I returned from 10 days in the 

Galapagos. there were 6 bags of OSLs wait-

ing for me. On one day I received more mail 

than the rest of the local residents com-

bined! The post office personnel thought I 

was running some sort of mail scheme and 

threatened to charge me a commercial rate 

and storage fees. And somewhere, buried 

in that tome of mail, were personal letters, 

bills, and checks. It took a solid day just to 

pull my personal mail out of the OSLs! 

So give the DXer some time to get home, 

get some cards printed, and catch his 

breath, before overflowing his PO Box. 

The same problem can happen when OSL 

managers get their log information via the 

mail. The logs might take weeks or months 

to get to the OSL manager, before he can 

look up the contact and answer your OSL. 

Some OSL managers get around this by 

having regular schedules with the DX sta-

tion. The manager reads the contact in• 

formation, the DX station checks his log. 

and the OSO is confirmed. This system 

worked so well for me at VP2ML that one 
amateur received his OSL card less than 48 

hours after the contact! 

Enough about ho  s to get your OSL card 

to the right place It's the next step that's 

the important one anyway getting the DX 

stations's OSL card back! Hang on until 
next month! 

AWARDS 
Bill Gosney KE7C 

Micro-80, Inc, 

2665 North Busby Road 
Oak Harbor WA 98277 

LABRE AWARD 
The Worked All American Award has 

been instituted by LABRE (Liga de Ama• 

dores Brasileiros de Radio Emissao) to 

promote interest in the American area. 

The WAA award will be issued to any li-

censed amateur station presenting proof 

of contact with forty-five (451 or more 

countries in the American area. 

All applications should be sent to the 

Awards Manager, LABRE, PO Box 07/ 

0004, Brasilia, Distrito Federal, Brasil, 

CEP 70.000. 

Confirmations must be accompanied 

by a list of claimed countries to aid in 

checking. A log verified by the awards 

manager of the applicant's country 

league or association will be accepted 

instead of OSL cards. Logs may also 

be verified by two amateurs in the appli-

cant's area 

All contacts must be made with 

censed amateur stations operating in au• 

thonzed amateur bands. Contacts must 

be made only with licensed and based am-

ateur stations. Contacts with ships and 

aircraft cannot be counted. 

All stations must be contacted from the 

same call areas where such areas exist, or 

from the same country in cases where 

there are no call areas. One exception is 

allowed to this rule. If a station moves 

from one call area to another, or from one 

country to another, all contacts must be 

made from within a radius of 150 miles 

from the initial location. 

Contacts may be made over any period 

of years since November of 1945. Con-

tacts may have been made under different 

call letters in the same call area (or coun-

try) if the license for all was the same. 

Any altered or forged confirmations will 

result in permanent disqualification if ob. 

served by the WAA award advisory com-

mittee. A minimum readability of 3 (R3) 

must be recorded for phone and a mini-

mum signal tone of 5 (S5) must be record-

ed for CW. 

All applications must be forwarded with 

ten IRCs or equivalent for handling and 

postage and return of OSL cards by regis-

tered air mail 

All certificates will be consecutively 

numbered and an honor roll showing all 

those issued will be kept by the awards 

manager of LABRE 

The following list of countries in the 

American area (North and South America) 

is presented as a guide Deleted countries 

will not be valid 

CE 

CE 

CE 

CE 

CM-CO Cuba 

CX  Uruguay 

FG  Guadeloupe 

FM 

F08 

FO8X 

FP 

FS 

FY 

HC 

HC8 

HH 

HI 

HK 

HKO 

HKO 

HP 

HR 

J3 

J6 

J7 

K-W 

KC4 

KG4 

KP7 

KP4 

KP4/D  Desecheo Island 

KS4  Swan Is. (now HR) 

KS4  Serrana Bank (now uses HKO) 
KV4  Virgin Islands 

KZ5  Canal Zone (until March 24 1978) 

LU  Argentina 

OX  Greenland 

PJ  Neth. Antilles 

PJ  Saint Maarten 

OA  Peru 

PP. P2, PR, PS, PT, PU PW PY 

Brazil 

WAA Countries List 
Chile 

Easter Island 

Juan Fernandez 

San Felix 

Martinique 

French Polynesia 

Clipperton Island 

St. Pierre & Miquelon Islands 

Saint Martin 

French Guiana 

Equador 

Galapagos Island 

Haiti 

Dominican Republic 

Colombia 

Bajo Nuevo 

Malpelos Island 

San Andres & Providencia 

Panama 

Honduras 

Grenada 

St Lucia 

Dominica 

USA 

Navassa 

Guantanamo Bay 

Alaska 

Puerto Rico 

PY0 

PY0 

PVC) 

PY0 

PZ 

TO 

TI 

TI9 

VE 

VP? 

VP2A 

VP2E 

VP2K 

VP2M 

VP2S 

VP2V 

VP5 

VP7 

VP8 

VP8/LU 

VP8/LU 

VP8/LU 

VP8/LU 

VP8/LU 

VP9 

XE 

XF4 

YN 

YS 

YV 

YV 

ZF1 

ZP 

6Y 

8P 

13R 

9V 

Fernando Noronha 

St. Peter's & St. Paul's 

Trindade & Martim Vaz Islands 

Abrolhos Island 

Surinam 

Guatemala 

Costa Rica 

Cocos Island 

Canada 

British Honduras 

Antigua and Barbuda 

Anguilla 

St Kitts 

Montserrat 

St. Vincent 

British Virgin Islands 

Turks & Caicos Islands 

Bahama Island (Now C6) 

Antarctica 

Falkland Island 

Georgia Island 

So. Orkney Island 

So. Sandwich Island 

So. Shetland Island 

Bermuda 

Mexico 

Revilla Gigedo 

Nicaragua 

El Salvador 

Venezuela 

Ayes Island 

Cayman Island 

Paraguay 

Jamaica 

Barbados 

Guyana 

Trinidad & Tobago Islands 

MARTINIQUE AWARD 
The FM DX Group of Martinique is offer-

mg a certificate for OSOs with FM7 and 

FMO stations. Three hundred points will 

earn the certificate, with scoring as fol-

lows: Contacts with an FM DX Group 

member count 10 points per OSO, FMO 

contacts count 4 points each, and FM7 

contacts count 2 points. A phone OSO is 

worth 1 point. RTTY or ASCII count for 2 

points, and a CW contact is worth 3 
points. 

One point is given for a contact on 10. 

15, or 20 meters, a contact on 160 or 80 me-

ters is worth 2 points, and a OSO on any 

other frequency receives 3 points. One 

point also is added for each 3,000 miles 

distance from Martinique. 

A minimum of 7 days is required be-

tween two QS0s with the same station, 

and 25 percent of the points must have 

been made in contact with an FM DX 

Group member. 

Logs and a $5.00 money order should 

be sent to Gerard Souqui FM7BX, PO 

Box 152, 97202 Fort de France Cedex, 

Martinique 

W. VIRGINIA QS0 PARTY 
The West Virgin a OSO Party, spon-

sored by the West Virginia State Amateur 

Radio Council, will be from 17002 January 

22 until 1700Z January 23. Single operator 

only. Exchange signal report. serial num-

ber. county (WV on y), state, or country. 

WV stations multiply total by sum of WV 

counties, states, and countries worked. 

Others multiply OSO totals by WV coun-

ties worked. Multiply score by 1.5 if you run 

200 Watts or less. Suggested frequencies 

Phone-10 kHz from lower edge of Gener-

al subbands; CW -35 kHz from low ends: 

Novice-35 kHz from low ends. Repeater 

contacts permissible Mail logs by Febru-

ary 11 to K8BS. 950 Gordon Road, Charles-

ton WV 25303, 

WISCONSIN SPECIAL EVENT 
The Eau Claire, Wisconsin. ARC will op-

erate K9EC/9 during the National 70-Meter 

Ski Jumping and Nordic Combined Cham-

pionship on January 29 and 30 from 1400Z 

to 2300Z. Frequencies: CW-52 kHz up 

from bottom edge. Phone-3980, 7277, 

14282. 21382, and 2E620. For an 81/2  x 11 

certificate, send SASE to N9AIX. PO Box 

201, Altoona WI 54720 

GROUNDHOG DAY 
The Punxsutawney (Pennsylvania) Am-

ateur Radio Club wi I operate on 14.290 

and 7.230 from 9 am to 5 pm, January 30, 

1983, in commemoration of Groundhog 

Day 1983. We will operate also on 7.230 on 

February 2, 1983 (Groundhog Day). This 

special-event station will operate from 

Gobblers Knob, the home of the Ground. 

hog. Certificate for SASE and OSL card to 

Art Sweeney K3H WJ, RD Si. Box 371, 

Punxsutawney PA 15'67. 

GEORGIA'S 250TH BIRTHDAY 
Savannah area amateurs will have a 

special-events operation in honor of the 

State of Georgia's and historical Savan• 

nah's 250th birthday Operation will be 

February 12 and 13, 1500-2000Z on upper 

25 kHz, all General phone, and 21.130 to 

21.170 kHz Novice. OSOs on 2 meters 

146.52 only. For spec al certificate. send 

OSL card with OSO number and large 

SASE to call of contact operator. 

GOLDEN SHEARS AWARD 
In honor of the 1983 Golden Shears 
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WAYNE GREEN BOOKS 

!(i! 

KILOBAUD 'CLASSROOM 
by George Young and Peter Stark 
Makes learning electronics fun and easy. First published as a series in Kilobaud Microcomputing, the 
book combines the learning of essential theory with practical, hands-on experience. The course begins 
with basic electronic projects and culminates in the construction of your own programmable 
microcomputer. The direct instructional methods of authors Young & Stark make KILOBAUD 
KLASSROOM a simple way for you to acquire a solid background in digital electronics. 

BK7386 (419 pages)  $14.95 
II 

If 
I ' Loam Digital Electronics While 

Building You/ Olv-i 
Computer! 
LI= 

a 

11 

—7  THE SELECTRIC INTERFACE by George Young 
.ri ..:./ You need the quality print that a daiy wheel printer provides but the thought of buying one makes 
6.  your wallet wilt. The SELECTRIC  INTERFACE, a step-by-step guide to interfacing an IBM 
..7.  Selectric I/O Writer to your microcomputer, will give you that quality at a fraction of the price. 
:..7  George Young, co-author of Kilobaud Microcomputing magazine's popular "Kilobaud Klassroom" r 
';.-  series, offers a low-cost alternative to buying a daisy wheel printer. The SELECTRIC INTERFACE 
;J.  includes: step-by-step instructions, tips on purchasing a used Selectric, information on various Selectric * 

6.  models, including the 2740, 2980, and Dura 1041, driver software for Z80, 8080, and 6502 chips, tips 
!-..  on interfacing techniques. With The SELECTRIC INTERFACE and some background in electronics, 
.:-; ....  you can have a high-quality, low-cost, letter-quality printer. Petals not included. 
.:.. 

BK7388 (125 pages)  $12.97 

GENERAL LICENSE STUDY GUIDE 
By Timothy M. Daniel N8RK 

This is the complete guide to the General License. Learning rather than memorizing is the secret. This 
is not a question-and-answer guide that will gather dust when the FCC issues a new test. Instead, this 
book will be a helpful reference, useful long after a ham upgrades to General. Includes up-to-date 
FCC rules and an application form. Order yours today and talk to the world. 

SG7358 (87 pages)  $6.95 
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GUIDE  .1 
,,/ T...ITI IK  

MIRK 

old 

495 

:i Pj7 

, RG7 X T 

NOVICE 
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NOVICE LICENSE STUDY GUIDE 
By Timothy M. Daniel N8RK 

Here is the most up-to-date novice guide available. It is complete with information about learning 
Morse code, has the latest FCC amateur regulations and the current FCC application forms. This 
guide is not a question/answer memorization course but rather it emphasizes the practical side of get-
ting a ham license and putting a station on the air. It reflects what the FCC expects a Novice to know 
without page after page of dull theory. The most current information still available at last year's price. 

SG7357 (98 pages)  $4.95 

THE NEW WEATHER SATELLITE HANDBOOK by Dr. Ralph E. Taggart WB8DQT 

1 

11 

Here is the completely updated and revised edition of the best-selling Weather Satellite Handbook— 
containing all the information on the most sophisticated and effective spacecraft now in orbit. Dr. 
Taggart has written this book to serve both the experienced amateur satellite enthusiast and the 
newcomer. The book is an introduction to satellite watching, providing all the information required to 
construct a complete and highly effective ground station. Not just ideas, but solid hardware designs 
and all the instruction necessary to operate the equipment are included. For the thousands of experi-
menters who are operating stations, the book details all procedures necessary to modify their equip-
ment for the new series of spacecraft. Amateur weather satellite activity represents a unique blend of 
interests encompassing electronics, meteorology and astronautics. Join the privileged few in watching 
the spectacle of earth as seen from space on your own monitoring equipment. 

9 BK7383 (132 pages)  $8.95 

r at NE W 

%%FATHER SATIII It 

HANDBO OK  . 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS•PETERBOROUGH NH 03458 

Itemize your order on a separate piece of paper and mail to Wayne Green Books, Att, Sales, Peterborough, NH 03458. Be sure 7 0 include check or detailed 
credit card information. (Visa, MC or AMEX accepted.) No C.O.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each 
additional book; $10.00 per book foreign air mall. Please allow 4-8 weeks after publication for delivery. Questions regarding your order? Please write to 
Customer Service at the above address. 

/fr 

.11 

',111111 
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Sheep Shearing Contest in March. 1983, 
the members of New Zealand's Branch 46 

in Wairarapa are offering an award for 
contacts made that month with their 

members. 

To be eligible for the award on HF 

bands. ZL stations must have 10 points, 

VK stations must have 7 points, and DX 

stations need 5 points. Net contacts 

count toward the award. 

On VHF, ZL2 stations need 15 points to 
qualify, other ZL stations have to get 7 

points, and DX stations must have 3 

points. Repeater OSOs count toward the 
award, but repeater/net contacts do not. 

Scoring is as follows: Golden Shears 
President ZL2AHU is worth 3 points; club 

station ZL20A, a YL operator, farming 

branch member, or mobile station within 

Wairarapa are worth 2 points each, and 

any other member is worth 1 point. 

Except for crossband operation, any 

band/mode combination is allowed. How-

ever, only one contact per member is per-

mitted unless the member is operating the 

club station or working mobile within 

Wairarapa. No OSLs are required for the 

award; send your application with $2.00 

(NZ) or an equivalent International Money 

Order to Awards Manager. PO Box 860. 

Mastodon, New Zealand. Entries must be 

received before August 31, 1983. All pro-

ceeds will go toward funding for an oper-

ating room for emergency situations. 

NEW PRODUCTS 
APOLLO X10 ANTENNA 

National Microtech. Inc., has lust in-

troduced its new Apollo X10 antenna, 

which utilizes a 10-foot, eight-segment. 

compression-molded fiberglass reflector. 

The reflector provides high strength-to-

weight ratio and significantly reduces the 

size of the shipping container, thus pro-

viding savings in handling and shipping 

costs. 

The X10 can be erected easily by two in-

stallers. The individual reflector segments 

are interchangeable and field-replaceable. 

utilizing indexing tabs for position and self-

alignment. 

The Apollo X10 delivers 40.1 dB gain at 

3.95 GHz. Its textured front surface diffuses 

sunlight and reduces solar heating at the 

focal point, and the high-quality fiberglass 
material is impervious to salt, pollutants, 

and contaminants that may be encoun-

tered in coastal and industrial areas. 

The center-mounted "button hook" 

prime feed provides accurate alignment 

with the focal point without the use of 

cables and other supporting gear. The LNA 
is located at the focal point while the rotor 

National Microtech's Apollo X10 antenna. 

Simpson's model 467E DMM 
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is placed at the rear of the dish, permitting 

rotation of the feed through 360 degrees of 

polarization by remote control. 

For more information, contact National 

Micro tech, Inc., PO Drawer E. Grenada MS 

38901. Reader Service number 481. 

UNITED STATES FREQUENCY 

ALLOCATION CHART 
An updated "Varian United States Fre-

quency Allocation Chart" is now available 

free of charge from Varian Associates 
Electron Device Group. The four-color 

chart includes radio, television, point-to-

point, microwave, satellite communica-

tions, and millimeter wave frequency allo-

cations. This 15" by 21" foldout wall chart 

features a ledger guide and is both color-
and line-coded for easy reference. 

Frequency allocations from 3 kHz to 

300 GHz are divided into eight one-order-

of-magnitude divisions. These divisions 
are color-coded to illustrate frequency 

uses of government exclusive, non-gov-
ernment only, and government and non-

government shared frequencies. Line cod-
hg is then used for the demarcation of 31 

specific frequency categories such as 

fixed satellite, radio navigation, land mo-

bile, broadcasting, and meteorological 
satellite. 

For further information, contact Varian 
Associates, Electron Device Group Mar-

keting, 301 Industrial Way, San Carlos CA 
94070. Reader Service number 488. 

AZDEN INTRODUCES 

NEW PCS-4000 

Japan Piezo Company, Ltd., and 

Amateur-Wholesale Electronics have an-

nounced their new PCS-4000 2-meter FM 

transceiver. Like its predecessors, the 

PCS-4000 utilizes keyboard frequency 

control, but many new features have been 

added, making this a truly unique radio. 

Some of the features are 8-MHz cover-
age (142 to 149.995 MHz), extremely small 

size (2 inches high by 5Y, inches wide by 

6% inches deep), two banks of eight 
memories which can be scanned sepa-

rately or together, capability for up to 

eight nonstandard repeater splits, and 

two priority channels. Other leaures in-
clude a full 16-key touchtoneTM pad built 

in, multicolored display for easy function 
recognition, discriminator scan centering, 

repeater reverse button, and free/vacant 

scan mode selection with auto-resume. 
For more information, contact Ama-

teur-Wholesale Electronics, Inc., 8817 SW 

129 Terrace. Miami FL 33176; 13031-233-

3631. Reader Service number 483. 

SIMPSON'S MODEL 467E 
LCD DMM 

Simpson Electric Company has intro-

duced a new hand-portable LCD digital 

multimeter. Model 467E joins the Simpson 

line of LCD hand-portable DMMs. 
Features include peak hold to capture 

surge currents and voltages, a continuity 

mode to provide instant visual/audible 

checks for shorts and opens, and true rms 

capability for more significant measure-
ments of non-sinusoidal waveforms over a 

wide frequency range. The 467E has 26 

ranges to provide full acidc voltage. cur-

rent, and resistance (including low-power 

Ohms) measuremert capability. 
Additional features include 0.1 % dc V 

accuracy, high-voltage transient protec-
tion, a double fusing system, and color-

coded front-panel graphics. Its size is a 

compact 2" x 5.6" x 4.6" and its weight is 
11/2  lbs. 

For further information, contact Simpson 

Electric Company, 853 Dundee Avenue, El-
gin IL 60120; (3121-697-2260. Reader Service 

number 486. 

SUBMINIATURE 
CHANNEL SCANNER 

Midian Electronics, Inc., has introduced 

a subminiature channel scanner. 11 fea-

tures 6-channel capability on radios em-

ploying crystal high switching, 16-channel 

capability on radios using battery-line bi-
nary address, and 8-channel capability on 

radios using battery or ground switching. 

The scanner also has a priority channel 
scan capability as well as a three-second 

hold timer, manual advance, and an ad-
justable channel scan length. 

For further information, contact Midian 
Electronics, Inc., 5907 E. Pima Street, Tuc-

son AZ 85712; (6021-885-6883. Reader Ser-
vice number 487. 

PLUG-IN DTMF DECODER 
Palomar Engineers has announced a 

new single-digit decoder which is avail-

able for any of the 16 DTMF digits. 

Replacing the firm's older model T2, the 

new P200 features improved temperature 
stability, high input impedance (200,000 

Ohms), and a 'h-Ampere SPDT output re-

lay. It operates from 12 volts dc, signal lev-
els from - 25 to + 5 dBm, and has a re-

sponse time of 100 rr s. The decoder plugs 
into a standard octa1 socket. 

For further information, contact Palo-
mar Engineers, 1924F W. Mission Road, 

Escondido CA 92025. (7141-747-3343. 

Palomar Engineers' P200 DTMF decoder. 
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Icom's IC-290H transceiver. 

ICOM'S IC-290H 
!corn has announced the release of a 

new 2-meter mull imode mobile transceiver. 
the IC-290H, featuring a powerful 25-Watt 

output and a highly sunlight-readable green 

readout in the same compact package as 

the IC-290A. Other features and styling of 
the IC-290H are the same as the previous 

model—the IC-290A. These include: 5 mem-

ories for storing your most worked frequen-

cies, a call channel to make your favorite 

frequency instantly available, 5-kHz FM 

tuning or 1-kHz/100-Hz tuning on SSB. FM/ 

USB/LSB/CW modes, programmable offsets, 

a priority channel that monitors 2 frequen-

cies. and scanning of memories or band. 
For more information, contact !corn 

America, Inc., 2112 116th Avenue NE, Belle-

vue WA 98004 

ENCON PHOTOVOLTAIC 
PANELS 

Encon. Inc.. distributors of Solarex pho-

tovoltaic products for the Midwest, has in-
troduced the new Solarex SX series of 

semicrystalline photovoltaic panels. us-
ing state-of-the-art technology. 
Solarex semicrystalline cells offer 

unique advantages over earlier technol-

ogy. including lower cost, increased pack-
ing efficiency, and higher power output 

compared with the traditional round sin-

gle-crystal silicon cells. Semicrystalline 

cells are made by melting less-than-pure 
polycrystalline silicon, crystallizing it into 

rectangular "bricks." and then sawing the 
bricks into wafers to make rectangular 

cells. The cost reductions afforded by the 

new process promise to bring prices down 

from $100 per Watt to under $20 per Watt 

within the next few years. 
Solarex suppplied the photovoltaic 

cells for the UoSAT (University of Surrey) 

OSCAR 9 satellite launched on October 6. 
1981. OSCAR 9's four solar panels each 

contain 408 high-efficiency 2 cm x 2 cm 

cells. Each panel produces 27 Watts when 

fully illuminated. The Solarex system is 

designed to produce 18 Watts peak power 

and 8 Watts average power in orbit to 

charge the 14-volt nicad battery. 

Encon, Inc., assembles complete pho-

tovoltaic power systems for emergency 

and primary communication applications, 

as well as residential and commercial 
packages. Interested amateurs are invited 

to contact Encon, Inc.. 27584 Schoolcraft, 

Livonia MI 48150. Reader Service number 

479. 

ICOM'S IC-R70 

GENERAL-COVERAGE 
RECEIVER 

lcorn has just announced its new pro-

fessional general-coverage receiver, the 
IC-R70. 

It is a full generation newer and fea-

tures more functions than other less so-

phisticated general-coverage receivers on 
the market. Features include squelch on 
sideband, adjustable-width noise blanker. 

adjustable-speed agc, passband tuning 

as standard, and adjustable notch filter as 

standard. 

Other convenient features are high-sta-

bility, synthesized tuning with tuning 

speeds. an optional AM/FM mode. vari-

able CW-filter widths, dial lock, and two 

vfo's with data transfer. Also, the IC-R70 
will operate transceive with the IC-720A, 

making an ideal combination for the seri-

ous DXer or CW buff. 

For more information, contact lcom 

America. Inc., 2112 116th Avenue NE, 

Bellevue WA 98004. 

PolyPhaser's new impulse suppressor. 

POLYPHASER'S IMPULSE 

SUPPRESSORS 

A new series of bulkhead-style impulse 
suppressors for coaxial lightning protec-

tion was recently introduced by PolyPhas-

er Corporation. This new IS-850 series can 

easily replace older air-gap-type arrestors 

and can be mounted on up to 111r-thick 
bulkhead panels. These weatherproofed 

gas tube protectors are designed for re-

peaters, base stations, and TVROs to 1 
GHz, with typical (N) 0.1 dB loss and 1.1-

to-1 vswr. Their hefty 20-kA multi-strike 

and 50-nanosecond turn-on time make 

protection against most direct strikes 

possible. They come complete with 
weather washer and stainless steel hard-

ware in both N and UHF fittings. A tower 

mounting kit is also available. 
For further information, contact Poly-

Phaser Corporation, 1500 West Wind 
Boulevard, Kissimmee FL 32741; (303)-

396-1807. Reader Service number 485. 

DC POWER SUPPLY 

Many mobile operators would like to be 

able to operate their mobile equipment at 
home on ac power mains. Tripp-Lite has 

just announced a product that meets that 

desire: a precision regulated dc supply 
that converts 120 V ac into 13.8 V dc. For 

example, CB radios, automobile tape 

players. tape recorders, high-power ster-

eo systems, amateur radio equipment, lin-
ear amplifiers, and marine- or business-

band radios can now be used at home. 
The new low-cost power supply saves 

the user money, since it also eliminates 
the expense of having to buy ac equip-
ment. It features a solid-state integrated 

circuit for precise regulation. A built-in 

filter ensures low-noise operation, and 
current-limiting electronic "foldback" is 

provided for automatic overcurrent Fro-

tection. Other features include a heavy-

duty power transformer for complete line 
isolation. a maximum ripple voltage of on-

ly 0.1 volts from zero to full load, an on/off 

switch and indicator light on the face-
plate, anc a UL-listed ac cord and plug 

(type SPT-2). 
For mo,e information. write Tripp-Lite, 

500 N. Orleans. Chicago IL 60610. Reader 

Service number 484. 

W9AV MORSE CODE 
TRANSLATOR FOR TRS-80 

COLOR COMPUTER 

J. C. Sprott VV9AV announced some time 
ago his Morse-code programs for the TRS-

80 Mod I/14od III computers. Now. he has 
announced the availability of a Morse pro-
gram in 16K extended color Basic for the 

TRS-80 color computer. It is believed that 
this program is the only Morse-code pro-

gram available for sending and receiving 

Morse code by way of the computer's cas-
sette port. 
With 9 programmable memories of 240 

characters each and a random-character 
"practice ' mode, the translator program al-

lows you to send and receive the code by 
merely plugging the computer cassette 

plugs directly into the transmitter key jack 
and the 'eceiver phone jack. Morse code 

may then be sent at speeds of up to 60 words 

per minute and received at speeds of up to 

30 words per minute. 
For more information, write Professor J. 

C. Sprott W9AV. 5002 Sheboygan, #207. 
Madison WI 53705. Reader Service num-

ber 480. 

Icom's IC-870 receiver. 7 rIpp Lite's dc power si..pply. 
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SLEP SPECIALS 
AEA 
MBA-AO Reader Receive Only  $269 00 
MBA-RC Receive/Code Converter  395.00 
MM-2 Morsematic Ultimate Keyer  135.00 
CK-2 Contest Memory Keyer  99.00 
'sop°le 144 2M Antenna  35.00 
Isopole 220 Antenna  35.00 
BARKER & WILLIAMSON 
370-15 Broad Band Dipole Antenna 3.5-30 MHz, 90 ft., 5 KW PEP  $134.00 
370-10 Portable Window Sill Apartment/Mobile-Home Whip Antenna 
covers 2, 6, 10, 15, 20, 40 Meters plus 27 MHz  ' 39.50 

331A Grid Dip Meter Solid State, Range 2 MHz thru 230 MHz, Takes 
9V Transistor Battery   112.00 

374 Dummy Load Wattmeter DC to 300 MHz, 1500 Watts input  199.00 
375 Coax Switch, 6 Position Rear SO-239  22.50 
376 Coax Switch 5 Position Side SO-239  22.50 
COLLINSIROCKWELL 
55G-1 VLF Preselector for 51S-1 and KWM-380, Limited Supply  $375.00 
312B-5 Station Console/VFO, Limited Supply  550.00 
DRAKE 
TA-7A XCVR  $1,439.00 
TA-5 XCVR  695.00 
PS-7 P/S 25 Amp  269.00 
PS-75 P/S 15 Amp/25 Amp Surge  179.00 
RV-75 Synthesized VFO  269.00 
R.7A Receiver 0-30 MHz Digital  1  399.0C 
CON 
C-720A XCVR  $1,140.00 
C-730 XCVR  690.00 
C-740 XCVR  985.00 
C-2AT Hand Held w/TTP 2M  235.00 
C-25A 2M Mobile 25W  305.00 
C-45A New Model 440-450 MHz Mobile, 10W, FM  call 
C-290H New Model All-Mode 2M FM/USB/LSB/CW 25 Watt, 
Easy-To-Read Green LED Read-Out, Scans  489.00 

C-R70 New Model Professional General-Coverage Receiver, 
Many Beautiful Features   

MIRAGE 
B-23 2M 2/30W Amplifier  $78.00 
B.108 2M 10/80W AmplifIer/Preamp  154.00 
B-1016 2M 10/160W AmplifIer/Preamp  239.00 
B-3016 2M 30/160W Amplifier/Preamp  199.00 
D-1010 440 10/100W Amplifier  279.00 
RC-1 Remote Control Head, All Models w/18 ft. Cable  24.95 

We accept M/C. Visa or Checks. Add shipping FOB Otto, N.C. Save 

money by ordering today at these Low Discount Prices. Mail or phone 
Bill Slep 704-524-7519. 

SLEP ELECTRONICS COMPANY  I 
P.O. BOX 100, HWY. 441, DEPT. 73 0   
OTTO, NORTH CAROLINA 28763 

685.00 

2 Piz Microwave Receiving Systems 
The new Micro-System features a machined 18" 
parabolic reflector for maximum efficiency, a linear 
feed-point downconverter with ceramic high perfor-
mance RF preamplifier transistor, a variable 12 to 18 volt 
regulated power supply and 50' of 7511 coaxial down-
lead, including a 3' jumper and matching transformer. 
The Micro-System includes a full 6 month warranty. 
Micro-System (MS-021)  '159" 
Micro-System (MS-578)  '169" 
Micro-System (MS-645)  '179" 

Shipping & Handling:  USA .. '4°' AK, HI & PR ...10°° 

Data Service Company  612-636-9469 
•,346  3110 Evelyn Street 

Roseville, MN • 55113 
4. 

491111111111. 

HAM HELP 
I am looking for schematics for a 

Siltronics LA 550 bilinear. 

Arthur Lee 

Route 1, Box 329 

Centreville MD 21817 

I need help troubleshooting my Spec. 

tronics digital readout DD-1C. The display 

has quit counting, and I need a schematic 
for it. 

Dr. M. R. Klein WA4GUH 

201 East Arbor Ave. 

Pt. St. Lucie FL 33452 

I am looking for a manual for the 

Tektronix 524D oscilloscope and a meter 

movement for a Bird model 43 wattmeter. I 
will pay any reasonable price and postage. 

Don DeLung WB4LJE 

830 Pinecrest Ave. 

Bedford VA 24523 

Can anyone help me eliminate the chirp 
and drift in my Heath HG-10B vfo? 

Dave Artman N9CZJ 

599 Wheel Estates 

Greenwood IN 48142 

MULTI-BAND SLOPERS 
160, 80, and 40 meters 

Outstanding DX performance of slopers is well known. Now you can en-
loy 2 or 3 band BIG-SIGNAL reports! Automatic bandswitching • Very 
low SWR • Coax feed • 2 kw power • Compact • Ground or tower feed 
• Hang from any support 25 ft. high or higher • Easy to install • Ver y 
low profile • Complete instructions • Immediate shipment- Check ok 

3 BAND SLOPER• 160. 80. & 40 Meters - 60 ft. long  $ 43.44 frt ppd 

2 BAND SLOPER• 80 & 40 Meters • 41 ft. long  $3022 Irt ppd 

3-BAND NO TRAP DIPOLE.180, 80,8, 40M • 113 I t. long  $ 66.00 I rt. p-pd  

2-BAND NO TRAP DIPOLE,  80.& 40M • 84ft. long  $ 4575-0-f7t-1313.6  

FOR ADDN'L INFO on these and other unique antennas:   send SASE 
_ 

W9INN ANTENNAS 
BOX 393-S MT PROSPECT, IL 60056 

MOBILE POWER 
For Your H. T. 

only $21 U ppd 

The new MOBILE ENERGIZER will provide 1 operating power for your H.T. from any 12 volt source 
and charge it's nicads at the same time!  Featuring 
a time-proven regulator circuit enclosed in a tough, 
rugged housing that plugs into the cigarette light-
er jock of your car, it will work with any synthe-
sized H.T. except 'corn, Azden, and Tempo S-15. 

Specify HI, model when ordering 

:CONTEMPORARY ELECTRONIC PRODUCTS 
,4 

• P.O. BOX 570549 
MIAMI, FL 33157 
(305) 255-7660 

184 

Introducing the POWER PACKET-from VoCom 
An innovative new product that you can  you can talk as long as you wish and the 
combine with your VoCom Power Ampli-  batteries will be at least as charged as 
fier to obtain the functions of the famous  when you started. 
VoCom Power Pocket" using any hand-  MIC PREAMP - adjustable; tie in your 
held radio  handheld directly without changing its mic 
AF POWER - 2 to 3 watts of road-noise-  input. Also makes Power Packet compati-
overcoming audio to your vehicle speaker  ble with most standard mobile mics. Op-
or to external Packet Speaker" (optional).  tional Packet Mic" available. 

EASY HOOK-UP - Packet Bracket' at Suggested retail $84.95. See your favorite 
bottom of Power Packet, provides place to amateur radio dealer. 
clip almost any make or model handheld. 
Connects to handheld through pin jacks. 
Hooded light on Power Packet illuminates 
portable's front panel. 

CHARGE POWER - 35 mA charge on re-
ceive, 400 mA when mic is keyed. Unless 
your handheld draws more than 400 mA, 

VoCom 
PR ODUCTS CORPORATI ON 
65 E Palatine Rd, Prospect Heights, IL 60070 

cket. Packet Bracket. Packet Moc Packet Speaker and VoCom are trademarks of VoCom Products Corp 

(312) 459-3680 
•••• 90 
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FREE CATALOG 

o f I 

-7--cic 

NEW! 
CATALOG OF 

HARD-TO-FIND 

PRECISION TOOLS 

354 

Also contains test equipment 
plus wide selection of 

tool kits and cases 

Jensen's new catalog is jam-packed with 
more than 2000 quality items. Your single 
source for hard-to-find precision tools and 
tool kits used by electronic technicians. 
scientists, engineers, instrument mechan-
ics, schools, laboratories and government 
agencies. Send for your free copy today! 

101 7815S 416Th sour E T ono* Nv Al 85040 
JENSEN TOOLS INC 

C.B. SPECIAL 
(Repeat of a sell out) 

CONVERT THESE TO 
10 METER FM 

New Hy-Darn 40 channel printed Circuit 
boards assembly ISquelch pot volume 
control and channel switch not includedl 
Boards sold as is Dimension 6 X6 

1-9 pcs $7.50 ea. 
10-49 pcs $650 Si. 
While quantities last) 

REMOTE 40 CHANNEL C.B. 
Remotes have a metal frame Speaker 
plastic case and control rn,c not ,nclucted 
Sold as iS  S14.95 ea 

C.B. BARGAIN 
CB boards missing parts or damaged 
Can be used for spare parts Buy several" 

S3.50 ea 
Order information Please add 54 00 for 
Sol via UPS COD s accepted for wows 
totaling 550 00 or more Florida residents 
add 4°o sales tan Minimum order $15 00 
Foreign orders US funds only add  for 
Sot MASTER CARD and VISA accepted 

Surplus Electronics Corp. 
7294 NW 54th St. 
Miami FL 33166  69 
P.H 0 305-887-8228 

sag$er,, Issue 

OUR 16TH YEAR, 

AMATEUR TELEVISION 
MAGAZINE 115 

'FOR THE SPECIAIJ/i  ommt  I Ill, e 1140 ANATEU11-

. year 
' year 
vear 
3 year 

Surface 
U.SJCanada 
Mexico 
$ 10 00 
S 20 00 
$ 38 00 
$ 5680 
ATV.SSTV-FAX-FITTY-Satellsres-EME 

Microwave and Computers 

Surface 
All 

Foreign 
$ 13 00 
26.00 

$ 50 00 
$ 74 00 

Airmail 
Central 
S. America 
$ 20 00 
$ 40.00 
$ 78.00 
$11600 

Airmail 
All Other 
Foreign 
$ 23 00 
46 00 

$ 90 00 
$134 00 

Published 12 times per year by Mike Stone 101800CD 
P.O. Box H, Lowden, Iowa 52255 0408 

Microwave 
Field Disturbance 
Motion Detector Kit 

• Range 100' unobstructed 
• Safe low power 10mW output 
• Detects motion from 0.1 to 
20 MPH 

Unlike ultrasonic motion detectors, the Microwave 
Field Disturbance Motion Detector, can see thru non-
metallic walls. Output is N.O. or N.C. relay contacts 
which can operate alarms, lights, or electric doors. 
Output can be programmed from seconds to hours 
and will reset automatically. 
Kit contains: 10.525 GHz transceiver module, 10 db 
diecast horn antenna, all components. PC board, and 
instructions. Requires 10-14 VDC, 70mA standby, 
110mA activated. 

Model MT2 $89.95 PPD in U.S. 
COD add $2. N.J. residents add 
5% sales tax. 

MicroTek(-(201) 548-4321 
35 West Francis St., 

Iselin, New Jersey 08830 

196 

SYNTHESIZED 

SIGNAL GENERATOR 

MADE IN 
USA 

MODEL 
SG100D 
$349.95 
plus snipping 

• Covers100 to 185 MHz in 1 kHz steps with thumb-
wheel dial • Accuracy 1 part per 10 million at all fre-
quencies • Internal FM adjustable from 0 to 100 kHz 
at a 1 kHz rate • Spurs and noise at least 60 dB be-
low carrier • RF output adjustable from 5-500 mV at 
50 ohms • Operates on 12 Vdc (4? 1/2 Amp • Avail-
able for immediate delivery • $349.95 plus shipping 
• Add-on Accessories available to extend freq. 
range, add infinite resolution, voice and sub-audible 
tones, AM, precision 120 dB calibrated attenuator 
• Call for details • Dealers wanted worldwide. 

VANGUARD LABS -311 
196-23 Jamaica Ave., Hollis, NY 11423 

Phone: (212) 488.2720 

QUALITY MICROWAVE TV SYSTEMS 

1.9 to 2.5 GHz Antennas 
Complete System (Rod Style as pictured) S124 95 

Complete System 
(Reflector Style as pictured)  $I 49 95 

Down Converter. Assembled & Tested  $64 95 

Power Supply 112 to 18v1  $49.95 

Also Dish Style Antennas In Stock 

Galaxy 
Electronics 
6007 N. 61st Ave. 
Glendale. Az. 
85301 
(602) 247-1151 

COD s 
Quantity Pricing 

90 DAY WARRANTY 
PARTS & LABOR 

TIME-DUAL TONE DECODER  $15 

The LJN12RK decoder kit converts your rec-
eiver into a special receiver or control. When 
a user-selected time-tone combination is rec-
eived, the output provides a relay control for 
activating speakers or other devices. 

INPUT: Audio from transceiver, scanner, etc. 
OUTPUT: SPST (N.0.) relay. 

FEATURES: Single or dual tones adjustable 
over the T/T range•Adjustable time delays 
Relay outputs Manual or auto resets Single 
tone ON latching with different single tone 
reset OFF•Operates on 12VDC•Interfacing 
of multiple boards for multi-digit sequential 
activation and reset. 

APPLICATIONS: Cali-up systems Repeater 
or commercial controls* Etc. limited only to 
your imagination• Write for information on 
the LJM2RK for your application. 

LJM2RK decoder kit includes all component. 
relay, and P.C. Board...$15 plus $1.50 ship 

LJM2RC enclosure kit includes molded case, 
speaker, input cable.....$5 plus $1.50 ship. 

THE METHENY CORPORATION 
204 Sunrise Drive, Madison, IN 47250 ." 205  

See Product Review Jan. 1983 issue of 73 

"KEEP IN TUNE 

WITH THE WORLD" 

"TECHNICAL ASSISTANCE BY F.C.C. 
LICENSED TECHNICIANS: 

*repairs 
•alignments 
•modIfications 
Hnstallation of custom circuits 

• •PRODUCTS AVAILABLE: 

•OSK keying 
.VOX 
• Power supplies —Imemory keep alive] 

'All above circuits for solid state equipment 

manufactured by 

)1 
12325 Madonna Dr. Lansing, Michigan 40917 

(51?) 627-2650 or 627.2879  155 

COLLINS RECEIVER 
R-388/COLLINS 51J3 RECEIVER - 0.5-30.5 

Mhz AM-CW in 30 bands. 
1 Mhz per band. Band-

oak  width 0.2-6 Khz: 500 
Khz IF. 5-step crystal 
selectivity, "S" meter. 

t a.1 and 100 Khz calibration 

o. 230 VAC 60 Hz: 10,/2x19x13". 

')6 lbs sh Used-reparable.  *925: $265. 
'II kIll 4408: $330. Manual, partial repro: $10. 

RF TUNER 
From 400watt transmitter: 
has Jennings UCSXF-
1200 7.5 KV vacuum 
variable capacitor and 
0 5-50 uH variable ribbon 
inductor. Selectable 50 
ohm or whip antenna load and turns 
counters. 24 VDC required for capacitor and inductor 
drives: schematic included. 131/2 x10 1/4 x5 1/4 ". 24 lbs 

#RF1200/GRC14. used-excellent  $195. 
Prices F.0 B. Lima. 0. • VISA. MASTERCARD Accepted. 
Allow for Shipping • Write for Our FREE CATALOG 

Address Dept 73 • Phone: 419/227-6573 

FAIR R A DI O SALES ,-:. 
1016 F. EUREKA • lion 1105 • itmA OHIO • 45902 

...See List of Advertisers on page 714 73 Magazine • January, 1983  145 



RELIABLE MICROWAVE TV ANTENNAS PACKET RADIO 
TREASURE TROVE 

A M A T E U R  R A DI O 
S O F T W A R E 
F O R  v IiC 

rwICE AS MUCH FOR YOUR MONEY. 
ride PROGRA M ON A SINOLE ORSSETTE. 

TmE DIPOLE RNTD•A  Fr4TE441 FORNLX_RS  48.97 
TWEE ELEPEMT YA3I  PKTD.111 FCRMU_AS  1E1.95 
BASIC 6 MORE ELECTRONIC FORKA.R3  18.91 

41143LE PROORAIS 

moRSE CODE TUTOR  $8.9: 
01YES YOU PRACTICE FINV TESTS YCU FRCP 0-20 WPM. 
WITH TOTALLY RISCOPI FIVE CHARACTER CODS OROUPS. 

FrATEUR RADIO DATA SYSTEM  814.90 
RECCRD CALLSION, 14,11E, CITY. STATE,  COPETICT O. 
DATE, TIME, FRI_O. ON EACH mono.. SO CCIRACTS 
PER FILE. UM.IMITED 14J1tlE.R OF FILES.  RE WIRES 
mININJX1 OF 00 ADDITIONAL MEPCRY.  FREE C-60 

CASSETTE SUPPLIED FOR DATA, CR /AN DISK VERSION 
AND STORE 1290 CONTACTS ON PROORAM DISC 

FA.L PROORANS AVAILABLE CR DISK--ADD 13.00 

yiROINIR RESIDENTS ADD 40. 1.1E PAY POSTAGE. 
SEND CASH. CHECK CR MONEY ORDER TO 

R U S S  S O F T w A R E  L T D. 
P.O. DON 378 MORTI0CST STATION 

CHESAPEFSCE. VA. 23322 
(804) 421-3914 

201 

DIGITAL DISPLAY 
30  DAY  FREE  TRI AL 

YAESU 
HEATH 
DRAKE 
COLLINS 
KENWOOD 

NEW TAE51.1 DIGITAL DISPLAYS CONVERTED FOR YAESU KENWOOD HEAP 
COLLINS AND DRAKE TRANCEIVERS RECEIVERS AND TRANSMITTERS. 
5 ACTIVE RED LED DIGITS READ DOWN TO 10 Hz. REAR P91111100. 
DIGIT DEFEAT SWITCH. FROM COLD MA. 100 Hz DRIFT IN 24 HIS. 
1 3/8' HIGH, 4 1/2 4115  (6 1/2' DEEP. STEEL CASE IS BLACK. 
LONER FRONT PANEL IS laRuSHED ALUMINUM. UNITS FOR MODEL NUMBER, 
UNDERLINED WORK 141140uT ANv INSTALLATION BY PLUGGING INTO 
EXISTING JACKS ON THE RADIOS. MODELS WITH AN • ASTERISA NAVE 
A POWER SUPPLY/TRANSFORMER AND OFF SNITCH.  ALL POSTAGE PAID. 

IF OR YOUR EXTERNAL    $s.00 

IslilliTikHaRgeiriNg54444niglr ="  '" $uo.00 
TS520 15020 IMO T5600 R599 T599 FIL101 ELIOT FRG7 
F171 61 1111104   ALL PARTS II INFO. -- 1115.00 

'75S SERIES •1018 SERIES  '32S SERIES 11-4 SERIES FRDX RECEIVER, 
•FT100 'FT400 5401 •FT560 & 570 •H11100-101 '513100-102  
•SB300-303  •HR1680   ALL PARTS & INFO. -- 1125. 

Y(.221 FOR FT221( 0) ti/D SERIAL. FT22I 15700. 7 DIG.---

SEND U.S. CASHIERS CHECK OR 31.0. ! 10 DAY AMP BACK. you PAM 
RETURN POSTAGE. WRITE WITH MOD. & SERIAL NO. FOR INFORMATION. 
WRITE IF YOUR RADIO IS NOT LISTED--wILL MAKE. DNE YR WARRANT.. 

G R A N D  S Y S T E MS 
P.O. BOY 2171  20352 4.20 AVE. 

BLAINE WASH.  ..132  LANGLEY B.C. 

U.S.A  . 530 4551  CANADA V3A2Y8 

THE 
BEST PLACE 
To Look For 
New & Used 
Equipment 

Buy-Sell-Trade 
Our 4th Year 

NUTS & VOLTS 
MAGAZINE 

PO BOX III I-G • PLACENTIA. CA 92670 
(714) 632-7721 

JOIN THOUSANDS OF READERS 
NATIONWIDE, EVERY MONTH 

U.S.A. SUBSCRIPTIONS 
S 7.00 - I YR. 3RD CLASS MAIL 
$12.50 - 1 YR. 1ST CLASS MAIL 
525.00 - LIFETIME - 3RD CLASS 

V /SA With Free Classified Ad C a 

2.1 to 2.6 GHz Frequency Range 

34db System Gain lor Greater' 

Complete System (as pictured) 
Down Converter Probe Style 
(Assembled and Tested) 

Power Supply (12V to 16V DC) 
(Assembled and Tested) 

1 YEAR W ARRANTY 

PARTS & LABOR 

$149.95 

$ 64.95 

$ 59.95 

PETERSON 
ELECTRONICS 
4558 Auburn Blvd 
Sacramento, CA 95841 
(916) 486-9071 

.-182 

COD's 

SPECIAL QUANTITY 

PRICING 

Dealers Wanted 

VISA 

CC 

Ui 

YAESU FT-207R OWNERS 
AUTO SCAN MODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
stall: scan restarts 
when carrier drops 
off: busy switch 
controls automatic 
scan on-off, in-
cludes module and 
instructions. 
Model AS-1. $25.00 

FT-207R BATTERY SAVER KIT 
MODEL BS-1 $14.95 

'No more dead batteries due to memory back 

up 

'30 % less power drain when squelched 
'Si mple to install; step-by-step instructions 

and parts included 

•4 mA me mory backup reduced to 500 AA. 

•45 mA receiver drain reduced to 30 mA 

•Improved audio fidelity and loudness 

ENGINEERING CONSULTING 
P.O. Box 3966 

ANAHEIM, CALIFORNIA 92803 

'4 •1 
CB TO TEN METER F 
CONVERSION KITS  
10 METER FM-Limiter discrimi-
nator board with specific instruc-
tions to fit over 80 different AM & 
SSB chassis 
SSB-AM KITS-Now in stock 
kits for most CB models-23 or 40 
channels 
NEW & USED-FM-SSB-AM 
converted C.B.'s in stock 
ANEXTER MARK ANTENNAS 
-You saw them at Dayton. Now in 
stock the HW-3 three band helewhip 
that covers 10-15-20 meters with 
no traps 
FREE CATALOG-Write or call 
today  INDEPENDENT 

CRYSTAL SUPPLY COMPANY 

141 At. 6A, Box 183 

Sandwich, Ma. 02563-0183 

(617) 888-4302 

MODEM 
BOARD 

SINGLE 
BOARD  AND 
COMPUTER  MORE. 

SURPLUS FINANCIAL TERMINAL CONTAINING: 
• 202 TYPE MODEM BOARD: 0-1800 baud separate 600 ohm 
audio ohms. TTL dgital 10 5 ir 55' 

• SOBOA CPU BOARD:  With sockets for 400 2708s Also in 
sockets.  8251  Programmable Communications  Interface 
1USART). 8253 Triple Programmable Interval Timer, 8228 
System Controller 3-state Bus Driver 256 bytes RAM 29 other 
support ICs eal, clock IC 75 ir TO 

• ENCLOSED POWER SUPPLY: With pwr cord & switch .5V 
25A. 012V  350ma. -5V ,, 250ma plus 2 unregulated 

voltages tor display 3  8 

• DOCUMENTATION PACKAGE: Includes schernatocs 8 Tech-
, Oriented User Manual 

• miSC. 20 Key Decimal 8 Function Keyboard, 16 Digit Fluor°, 
..en1 Display Meg Stnpe Credit Card Reader Speaker and 
MORE 

inIts are removed from service and in good working condition 
rfigh guahly modern construction throughout Each is given a full 
bt•Itne lest before Ship ment Largeguantity in stock You'd have to 
buy a lot of turkeys before finding another gem like this 

_ 

PRICE, SURFACE UPS INCLUED 

DOCUMENTATION PACKAGE 

ELECTROVALUE INDUSTRIAL IN. 
,-o mxxlvw 
mORRISPLMNS NJ 07950 

POWER 
SUPPLY 

$55 
$5 

P.m orders a. 
QueilliOnS mime* 

201 ,247.1117 

GO MOBILE WITH YOUR H.T.! 
Model 1- lcom IC-2A/T, Etc. 

Model K.1 for TR-2500 

-slides on bottom of radio 

Guaranteed! 

Model K -TR-2400: 

-powered thru battery plug 

Model N-FT•208R 
Model T-Si mple mod for Tempo 

NO W FOR FT-208R & TR-2500 

Model Y- FT-207R, 

-fits into battery compart ment 

•A unique battery eliminator' 

HANDI-TEK Regulator allows 

constant hand-held operation 

from auto DC or base supply 

with no nicad drain and 

WITHOUT RADIO MODIFICA-

TION! $24.95 PPD in USA. CA 

add $1.50 Sales Tall. 

(.•-• 460 

HANDI-TEK 

P.O. BOX 2205, LA PUENTE, CA 91744 

FREE! FREE! FREE! FREE! FREE 

11±Aj - I r Ili  ai 
w  - cc 
CC  16 
al 

"--iii SEND fell 00 tatl li 
cc  1982/1983  u. 
Lai PAIIIS CPI ALOG Et ii; 
Li.1 

=  THOUSANDS OF  cf. IA. 
SURPLUS ELECTRONIC E 
PARTS, SUPPLIES AND = 

LA. 
al  DEVICES•  1.1. 

ai 

1.1= 

lij l a stActitonics coav itia 
Eii 905 S. Vermont Ave.  saJ 

P.O. Box 20406 cUJ 

c 

Los Angeles, Cal 90006  t 
‘,20  1:1 



RAMSEY 
EbECTRONIC'S 

Inc. 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

good to bypass  Items are limited so order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY.   

FM 
MINI 
MIKE 
A super high performance FM wire-
iess mike kit'  Transmits a stable 
signal up to 300 yards with excep-
tional audio quality by means 01 d! 
built fl electret mike  Kit includes 
case mike on-off switch antenna 
battery and super instructions This 
is the finest unit available 

FM-3 Kit  514.95 
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 

$8.95 

Video Modulator Kit 
Converts any Tv to video monitor Super 
stable tunable Oyer ch 4-6  Runs on 5-
15V accepts std video signal Best unit on 
the market. Complete kit VET,  $7.95 

Led Slinky Kit 
A great attention get-
ter which alternately 

flashes 2 jumbo LEDs 
Use tor name badges. 
buttons  warning 
panel lights. anything, 
Runs on 3 to 15 volts 
Complete kit. BL-1 

$2.95 

Super Sleuth 
A super sensitive ampli - 
her which will pick up a 
pm drop at 15 feet, Great 
for  mondonng  baby s 
room or as general pur-
pose amplifier  Full 2 W 
rms output runs on 6 to 
15 volts uses 8-45 ohm 
Speaker 
Complete kit BN-9 

$5.95 

CPO-1 
Runs on 3-12 Vdc 1 wall out 1 KHZ good for CPO 
Alarm Audio Oscillator  Complete kit  $2.95 

FM Wireless Mike Kil 

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 

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 

Co mplete kit wL-1 
$6.95 

Tone Decoder 
A complete tone deco-
der  on a single PC 
board  Features  40°-
5000  1-12  adjustable 
range via 20 turn pot voltage cm, 
lotion 567 IC  Useful for lour, 
tone burst detection  FSK  i. 
Can also be used as a stable to , 
encoder  Runs on 5 to 12 volt , 
Complete kit TO-1  $545 

Uni  I Tinter 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 

mg-1 Kit 54.95 

Siren Kit 
Produces upward and downwarii 
wail characteristic of a polite 
siren 5 W peak audio output. runs 
on  3-15  volts.  uses 3-45  oh m 
speaker 

Co mplete kit. SM-3  $2.95 

60 143 Ti,,,. Basis 
P,,ns un 5 iS VOC Loa. cur,ent  Sm.. 

an.n month arruracy TB 7.  5450 
TB 7 As,  Se es 

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 $2.50  Mini mu m order $6 00 

Orders under S10.00 add $1.50 Add 6 % 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 Date 
Be one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 
market  Its satin finish anodized aluminum case looks great 
anywhere, while six 4" LED digits provide a highly readable 
display  This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble  You , choice of case colors 
silver. gold. black (specify) 
Clock kit. 12/24 hour. DC-5  $24.95 
Clock with 10 min ID timer. 12/24 hour. DC-10  $29.95 
Alarm clock, 12 hour only. DC-8  $29.95 
12V DC car clock. DC-7  629.05 

For wired and tested clocks add $10 00 to kit price 
SPECIFY 12 OR 24 HOUR FORMAT 

SATELLITE TV KIT 

image 'election, fully tunable audio to recover 
subcarners, divide by two PLL dernociu 

la or tor excellent threshold performance. tight 
traCkrIg AFC to assure drift free reception. and 
of course. full 24 channel tunable coverage 

lid your 010•1111• 'TV eystern around the 028 
close to ten thousand otharsaiready banana now 
it' available in kit form Si a nese low ptice One, 

THE POPULAR SAT-TEC RECEIVER IN KIT.FORMI y arc today 

PARTS PARADE 
IC SPECIALS 

30 , 
374 
380 
555 
556 
565 
566 
567 
74, 
'450 
3900 
3914 
8038 

LINEAR 

MORO 

$ 35 
SI 50 
SI SO 
$ 45 
SI 00 
SI 00 
SI 00 
St 25 

10 S2 00 
S 50 
$ SO 
$2 95 
$2 95 

74500 
7447 
7475 
7490 
74196 

TTL 
.40 

S .65 
S .50 
$ .50 
$1.35 

Resistor Asti 
Assortment of Popular values - 
watt Cut lead for PC mounting. '0' 
center  ' " leads bag of 300 or 
more 

$1.50 

Crystals 
3 579545 MHZ 
10 00000 MHZ 
5 248800 MHZ 

$1.50 
$5.00 
$5.00 

Switches 
Mini toggle SPOT  $1.00 
Red Pushbuttons N 0  331.00 

Earphones 
3 leads 8 ohm good for small tone 

speakers alarm clocks etc 
5 for $1.00 

CMOS 
4011 
4013 
4046 
4049 
4059 
4511 
45i8 

5639 

50 
50 

51 85 
50 

$9 00 
$2.00 
$1.35 
$1.75 

SPECIAL 

itcso  $15.00 
10116  $ 1.25 
7208  $17.60 
7207A  $ 5.50 
72160  $21.00 
7107C  $12.50 
5314  $ 2.95 
5375AES,G  $ 2.95 
7001  $ 6.50 

AC Adapters 
Good  for  clocks  ',cad 
chargers,aii ill) VAC Plug 
one end 
8 5 v dc (ri• 20 m A  SI 00 
16 vac Oi• 160mA  $2.50 
17 vac 7n 250,06  8100 

Mini II ohm Speaker 
Appro. 2 • diem Round 
type tor radios mike etc 
3 for 82 00 

Slug Tuned Coils 
Small 3 16" Hex Slugs turned coil 
3 turns  10 for $1.00 

Solid State Buzzers 
small buzzer 450 Hz 86 dB sound 
output on 5-12 vdc at 10-30 rnA TT L 
compatible  ft SO 

AC Outlet 
Panel Mount with Leads 

441.00 

Featured in a Radii, Electronics magazine cover 
story IMay 82), the reliable 525 Salitec TV 
receiver is now operating in thousands of loco 
lions The 628 is easy to build. pre-etched 
plated boards with screened component layout 
assures accurate component placement and the 
Critical IF section and local oscillator are pre. 
assembled and aligned! All parts are included 
for the R28. attractive case, power supply. 
descriptive operating manual as well as corn. 
(Mete assembly instructions. Features of the re-
newer include, dual conversion design for best 

A complete Satellite TV System requires 
a dish antenna. LNA (low noise 'mph 
her). Receiver and Modulator 
628 Receiver Kit  S3S9 00 
628 Receiver. Wired and Tested 1595 00 
120°K Aventek LNA  949500 
RM3RF Modulator  $49 95 
Prices include domestic UPS shipping 
and insurance 

Audio 
Prescaler 
Make  high  resolution  audio 

measur ments great for musical 
instrument 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 M OS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

600 MHz 
PRESCALER 

Extend the range of your 
counter to 600 MHz Works 
with all counters Less than 
150 my sensitivity specify - 
10 or -100 

Wired. tested. PS-1B  $59.95 
K,t. PS-1B  $44.95 

FERRITE BEADS 
Wit. .nto end specs  1Srlif 00 
6 Hole iss,un Beads  Val 00 

CAPACITORS 
ALUMINUM 

Moped (mar  E iec 
1.5 uF 25V 3/51.00 'CM uF 160 Pad. I sko 

SOO uF 20v Aa.ai  a $6 
1.8 uF 25V 341.00 150 uF 160 AN.a. 
.22 uF 25V 341.00 no or 50 .No.4,104100 

DISK CERAMIC 
01 16v chso  20/1 00 
1 OW  19/$1 00 
pot 16v  3041 00 

20(8100 
041 my  Mit 00 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gain 1 Win 
for 8 out, 2 W in for 15 out, 4W in for 30 out Max output of 35 W. 
incredible value, complete with all parts, less case and T-R relay 
PA-1, 30 W pwr amp kit  $22.95 
TR-1. RF sensed T-R relay kit  6.95 

MRF-238 transistor as used in PA-1 
8-10db gain 150 mhz  $11.45 

READOUTS 
FNE) 359 a CC  5100 
F NO SO7 510 5 c A  100 
a,eN 72 Hp7730 33 C • 100 
HP 765, O3CA  300 

Sockets 
8 Pin  1042.00 
14 Pin  10/52.00 
16 Pin  1042.00 
24 Pin  4/82.00 
28 Pin  442.00 
40 Pin  3/52.00 

DC-DC Convertor 
•5 vdc input prod  9 vdC  30ma 
• 9 vdc proLluces 15 vdc  35ma $5.25 

Ceramic IF Flu...-. 
' kHz 

0 1 :19, 9.50 ea 

250 20 Turn Trim Pot $1.00 
IK 20 TuP1 Trim POI a .50 

sc  Trimmer Cape 
Sprague  3.40 PI 

Stable Polypropylene 
SO es. 

RF actuated relay senses RF 
(1W) and closes DPDT relay 
For RF sensed T-R relay 

TA-1 Kit  $6.95 

Power Supply Kit 

Co -nplete  triple  regulated  power 
supply provides variable 6t0 18 volts at 
200 ma and 'Sail Amp Excellent load 
regulation good littering and small 
size Less transformers requires 6 3 V 
‘a 1 A and 24 VCT 
Complete kit PS-3LT  $6 95 

TRANSISTORS 
7,513904 NPN C•F  154100 
2H3906 PNP C•F  194103 
2N4403 PNP C•F  1114100 
2N44,0 Nerd C•F  194100 
2144916 FET C•F  44100 
2N540, PNP C• F  94100 
266029 C • r  44100 
2,43771 NPN Sulucon  $150 
V.I . UHF NPN  3102,o. 
Power Tab TON 40W  94100 
Power Tee PNP 40W  34 00 
MPT ,024N54114  see 
NPN Me Type T•Fl  11142.611 
PNP MOS Type T•A 10/13.16 
2,43055  6.06 
2e12601 UJT  3/U N 

Diodes 
5 1 V Zener  20/51.00 
1N914 Type  50/81.00 
1KV 2Amp  8/51.00 
toov 1Amp  15/81.00 

Crystal Microphone 
Small 1 diameter  thic 
crystal mike Cartridge 8.75 

Mini RG-174 Coax 
10 rt. for $1.00 

OP-AMP 
BI-FET LF 13741 - Direct pin for pin 
input z super low 50 C SOLD 
SO for only  $9.00  ''''' 

Special 
74  Vier oatible but 500 000 MEG 
O power drain 

10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1.00 

9 Volt Battery Clips 
Nice duality clips  S tor $1. 10 

K • Rubber Grommets  10 for $1.00 

25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Pens 1141 
Ass, di chokes o•sc caps taro ...slots 
uans.stors Modes MICA caps el 
srn beg 1,00 pc) Sr... ig bag 1300 pc) 12.60 

Connectors 
6 pin type gold contacts for 
rnA-1003 car clock module 
price  .79 es. 

78MG 
79MG 
723 
3098 
7805 

51.25 
81.25 
8.50 
51.15 
81.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

51.00 
$1.00 
$1.25 
$1.25 
$1.25 

Leds - your choice please Specify 
Mini Red. Jumbo Red. High Intensity Red. Illuminator Red 111/$1 
Mini Yellow Jumbo Yellow. Jumbo Green  631 

Shrink Tubing Nubs 
Nice precut pces of shrink sire t , 
shnnk to 'a" Great for splices  50/81 00 

Mini TO-12 Meat Sinks 
Thormailoy Brand  Sloe 91.00 
To-220 Heat Sinks  3 for St OR 

Venders 
Motorola my 2209 30 PP Nominal cap 20-80 PF  Tunable range • 

.50 witch or 341.00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode • LED 

Moles Pins  COS enamel% 
04044a &MOOT POICut in length oI 7 Perhci  I Resistance varies with lighl 250 onms to 
10, 14 pm sockets NI atrMe tor $1.00 over 3 meg 3 ler 5100 

$.50 ea. 
$1.00 ea. 
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FACIT 4555 SERIAL PAGE PRINTER 

The Facit 4555 alphanumerical serial printer is complete.  Equipped with RS232C Interface, 
printing mechanism, control electronics, drive electronics, power supply and character genera-
tor.  The adaptation electronics can be modified in four versions:Bit-parallel data transfer, 
CCITT (EIA, RS232C) for bit-serial data transfer and the current loop (TTY) interface also for 
bit serial data transfer.  The Facit 4555 prints on ordinary paper and is adjustable for dif-
ferent paper widths and formats, 9.5" paper width with 66 lines per page or DIN A4 with 70 
lines per page. 

SPECIFICATIONS 

Print speed 
Printing mode 

Max. # of ch/line 
Matrix 
Char. Size Height 
Char. Size Width 

THESE UNITS 
RADIO SHACK 

up to 60ch.s. 
Incremental. 
80 alt. 132. 
7 X 5 dot matrix. 
2.7mm/1/8" 
1.3mm/0.05" 132ch/line 
2.1mm/0.083" 80ch/line 

WERE PULLED OUT OF SERVICE IN GOOD 
TRS-80 COLOR COMPUTER. 

Char. spacing 

Char. Code 
Char. Set 

Feed mechanism 

WORKING CONDITION. 

2.54mm/1/10" 80ch/line 
1.55mm/0.06" 132ch/line 
ECMA-6 7-bit coded char. set 
63 Char, various national 
versions. 
Sprocket feed. 

WE CHECK EACH UNIT ON A 

PRINTER ONLY  $129.99 

Printer with linecord, box of 
paper, inter-connect cable for 
TRS-80 COLOR COMPUTER. 

$149.99 

GENEVA CALCULATOR WATCH 

This attractive watch has the following modes: 
Normal Time Setting, 
Calendar Setting, 
Daily Alarm Time Setting, 
Weekly Alarm Time Setting, 
Chronograph, 
Calculator. 

r 

mu milpi mimm 
Featured in Black Plastic  $24.99  or  Featured in Stainless Steel $29.99 

SILICON DIODES 

MR751 
MR510 
HEP170 
1N3209 
BYX21/200 
1N2138A 
DS85-04C 
1N3269 
275Z41 
7-5754 
RCD-15 
SMFR2OK 
1N4148 

100vdc  6Amps  10/$5.00  100/$38.00 
1000vdc  3Amps  10/$3.75  100/$24.00 
1000vdc  2Amps  20/$2.00  100/$15.00 
100vdc  15Amps  $2.00  10/ $15.00 
200vdc  25Amps  $2.00  10/ $15.00 
600vdc  60Amps  $5.00  10/ $40.00 
400vdc  80Amps  $10.00  10/ $80.00 
600vdc  160Amps  $15.00  10/$120.00 
300vdc  250Amps  $20.00  10/$175.00 
300vdc  400Amps  $30.00  10/$250.00 
15KVDC  20ma.  $3.00  10/ $20.00 
20KVDC  20ma.  $4.00  10/ $30.00 
signal  30/$1.00  100/ $3.00 

FAIRCHILD 4116 16K DYNAMIC RAMS 200ns. Part # 16K75 

25 For $25.00 or 100 For $90.00 or 1000 For $750.00 

FEED THRU SOLDER RF CAPACTORS 

470pf +-20% 

5/$1.00 or 100/$15.00 or 
1000/$100.00 

1000pf/.001uf +-10% 

4/$1.00 or 100/$20.00 or 
1000/$150.00 

E PROMS  

2708 1024x1 

2716 2048x8 

27L32/25L32 

$2.00 each 

$4.00 each 

$10.00 each 

HEWLETT PACKARD MICROWAVE DIODES  

1N5711  (5082-2800) 
1N5712  (5082-2810) 
1N6263  (HSCH-1001) 
5082-2835 
5082-2805  Quad Matched 

Schottky Barrier Diodes 

It 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

It 

It 

$1.00 or 10 for $ 8.50 
$1.50 or 10 for $10.00 
$ .75 or 10 for $ 5.00 
$1.50 or 10 for $10.00 

" per set $5.00 or 10 for $40.00 

MSIGIE! electrosucs 
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"MIXERS" 

WATKINS JOHNSON WJ-M6 Double Balanced Mixer 

LO and RF 0.2 to 300MHz  IF DC to 300MHz  $21.00 
Conversion Loss (SSB)  6.5dB Max. 1 to 50MHz 

8.5dB Max. .2 to 300MHz  WITH DATA SHEET 
Noise Figure (SSB)  same as above 

8.5dB Max. 50 to 300MHz 
Conversion Compression  .3dB Typ. 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor 

NF Min F=2GHz  dB 2.4 Typ.  MAG F=2GHz  dB 12 Typ.  $5.30 
F=3GHz  dB 3.4 Typ.  F=3GHz  dB 9 Typ. 
F=4GHz  dB 4.3 Typ.  F=4GHz  dB 6.5 Typ. 

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma.  GHz  4 Min.  6 Typ. 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt.  250mw 

UNELCO RF Power and Linear Amplifier Capacitors 

These are the famous capacitors used by all the RF Power and Linear Amplifier 
manufacturers, and described in the RF Data Book. 

5pf  lOpf  18pf  30pf  43pf  100pf  200pf  1 to 10pcs. $1.00 ea 
5.1pf  12pf  22pf  32pf  51pf  110pf  220pf 11 to 50pcs. $ .90 ea 
6.8pf  13pf  25pf  33pf  60pf  120pf  470pf 51 up  pcs. $ .80 ea 
7pf  14pf  27pf  34pf  80pf  130pf  500pf 
8.2pf  15pf  27.5pf  40pf  82pf  140pf  1000pf 

NIPPON ELECTRIC COMPANY TUNNEL DIODES 
$7 '50 MODEL 1S2199  1S2200 

Peak Pt. Current ma.  Ip  9min. 10Typ. llmax.  9min. 10Typ. llmax. 
Valley Pt. Current ma.  Iv  1.2Typ. 1.5max.  1.2Typ. 1.5max. 
Peak Pt. Voltage my.  Vp  95Typ. 120max.  75Typ. 90max. 
Projected Peak Pt. Voltage my. Vpp Vf=Ip  480min. 550Typ. 630max.  440min. 520Typ. 600max. 
Series Res. Ohms  rS  2.5Typ. 4max.  2Typ. 3max. 
Terminal Cap. pf.  Ct  1.7Typ. 2max.  5Typ. 8max. 
Valley Pt. Voltage my.  VV  370Typ.  350Typ. 

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B 

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ration (Volts/Div Factor) 
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz. 
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes. 

PRICE  $45.00 

MOTOROLA RF DATA BOOK 

Listsall Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much 
more. 

PRICE  $7.50 

Toll Free Number  4MNIEtz electromes 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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RF TRANSISTORS, MICROWAVE DIODES 
PART  PRICE  

1S2199  $ 7.50 
1S2200  7.50 
2N1561  25.00 
2N1562  25.00 
2N2857  1.55 
2N2857JAN  2.55 
2N2876  11.00 
2N2947  18.35 
2N2948  15.50 
2N2949  3.90 
2N2950  4.60 
2N3375  8.00 
2N3553  1.57 
2N3632  13.80 
2N3818  5.00 
2N3866  1.30 
2N3924  3.35 
2N3927  17.75 
2N3950  25.00 
2N4072  1.80 
2N4127  21.00 
2N4427  1.30 
2N4428  1.85 
2N4957  3.45 
2N4958  2.90 
2N4959  2.30 
2N5090  13.90 
2N5108  4.00 
2N5109  1.70 
2N5160  3.45 
2N5177  21.62 
2N5179  1.00 
2N5583  4.00 
2N5589  8.65 
2N5590  10.35 
2N5591  13.80 
2N5635  10.95 
2N5637  15.50 
2N5641  9.20 
2N5642  10.95 
2N5643  15.50 
2N5645  13.80 
2N5646  20.70 
2N5691  18.00 
2N5764  27.00 
2N5836  5.45 
2N5842  8.00 
2N5849  20.00 
2N5913  3.25 
2N5922  10.00 
2N5923  25.00 
2N5941  23.00 
2N5942  40.00 
2N5944  9.20 

2N5945  11.50 
2N5946  19.00 
2N6080  9.20 
2N6081  10.35 
2N6082  11.50 

Toll Free Number 
800-528-0180 
(For orders only) 

PART  

2N6083 
2N6084 
2N6094 /M9622 
2N6095 /M9623 
2N6096 /M9624 
2N6097 
2N6136 
2N6166 
2N6201 
2N6459 
2N6603 
2N6680 
2SC756A 
2SC781 
2SC1018 
2SC1042 
2SC1070 
2SC1239 
2SC1251 
2SC1306 
2SC1307 
2SC1760 
2SC1970 
2SC2166 
8B1087 (M.A.) 
A50-12 
A283B 
ALD4200N (AVANTEK) 
AM123 
AM688 
BB105B 
BD4/4JFBD4 (G.E.) 
BFQ85 
BFR90 
BFR91 
BFW92 
BFX89 
BFY90 
BC? 54 
BC? 55 
BGY74 
BGY75 
BL161 
BLX67 
BLY568CF 
BLY87 
BLY88 
BLY89 
BLY90 
BLY351 
C4005 
CA402  (TRW) 
CA405  (TRW) 
CA612B (TRW) 
CA2100 (TRW) 
CA2113 (TRW) 
CA2200 (TRW) 
CA2213 (TRW) 
CA2418 (TRW) 

PRICE  

$  13.25 
15.00 
11.00 
12.00 
15.50 
17.25 
21.85 
40.25 
50.00 
18.00 
12.00 
80.00 
7.50 
2.80 
1.00 
12.00 
2.50 
2.50 
12.00 
2.90 
5.50 
1.50 
2.50 
5.50 
25.00 
20.00 
5.00 

395.00 
97.35 
100.00 

.52 
10.00 
1.50 
1.30 
1.65 
1.50 
1.00 
1.00 
25.00 
25.00 
25.00 
25.00 
10.00 
11.00 
25.00 
13.00 
14.00 
15.00 
20.00 
10.00 
20.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

PART 

CA2612  (TRW) 
CA2674  (TRW) 
CA2881-1(TRW) 
CA4101  (TRW) 
CA4201  (TRW) 
CA4600  (TRW) 
CD1889 
CD2545 
CMD514AB 
D4959 
D4987M 
D5147D 
D5506 
D5827AM 
DMD6022 
DMS-2A-250 
HEP76 
HEPS3002 
HEPS3003 
HEPS3005 
HEPS3006 
HEPS3007 
HEPS3010 
HTEF2204 H.P. 
5082-0112 H.P. 
5082-0253 H.P. 
5082-0320 H.P. 
5082-0386 H.P. 
5082-0401 H.P. 
5082-0438 H.P. 
5082-1028 H.P. 
5082-2711 H.P. 
5082-3080 H.P. 
5082-3188 H.P. 
5082-6459 H.P. 
5082-8323 H.P. 
35826E H.P. 
35831E H.P. 
35853E H.P. 
35854E H.P. 
HPA0241 H.P. 
HXTR3101 H.P. 
HXTR3102 H.P. 

PRICE  

$ 25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
20.00 
20.00 
20.00 
10.00 
20.00 
10.00 
10.00 
20.00 
30.00 
40.00 
4.95 
11.30 
30.00 
10.00 
19.90 
25.00 
11.34 
112.00 
14.20 
105.00 
58.00 
POR 
POR 
POR 
POR 
23.15 
2.00 
1.00 

POR 
POR 
FOR 
29.99 
71.50 
75.00 
75.60 
7.00 
8.75 

HXTR6101/2N6617 H.P.55.00 
HXTR6104 H.P.  68.00 
HXTR6105 H.P.  31.00 
HXTR6106 H.P.  33.00 
QSCH1995 H.P.  POR 
J02000 TRW  10.00 
J02001 TRW  25.00 
J04045 TRW  25.00 
K3A  10.00 
MA450A  10.00 
MA41487  POR 
MA41765  POR 
MA43589  POR 
MA43636  POR 
MA47044  POR 
MA4765I  25.50 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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GaAs, TUNNEL DIODES, ETC. 
PART PRICE PART PRICE PART PRICE 
MA47100  $  3.05  MRF503  $ 6.00  PT4186B  $  FOR 
MA47202  30.80  MRF504  7.00  PT4209  FOR 
MA47771  FOR  MRF509  5.00  PT4209C  FOR 
MA47852  FOR  MRF511  8.65  PT4566  POR 
MA49558  FOR  MRF605  20.00  PT4570  POR 
MB4021  FOR  MRF629  3.47  PT4571  FOR 
MBD101  1.00  MRF644  23.00  PT4571A  FOR 
MD0513  POR  MRF816  15.00  PT4577  POR 
MHW1171  42.50  MRF823  20.00  PT4590  FOR 
MHW1182  48.60  MRF901  3.00  PT4612  FOR 
MHW4171  49.35  MRF8004  2.10  PT4628  POR 
MHW4172  51.90  MS261F  FOR  PT4640  FOR 
MHW4342  68.75  MT4150 Fair.  FOR  PT4642  FOR 
MLP102  25.00  MT5126 Fair.  FOR  PT5632  FOR 
MM1500  32.32  MT5481 Fair.  POR  PT5749  FOR 
MM1550  FOR  MT5482 Fair.  FOR  PT6612  FOR 
MM1552  50.00  MT5483 Fair.  FOR  PT6626  FOR 
MM1553  50.00  MT5596 Fair.  FOR  PT6709  POR 
MM1614  10.00  MT5764 Fair.  POR  PT6720  FOR 
MM2608  5.00  MT8762 Fair.  FOR  PT8510  FOR 
MM3375A  11.50  MV109  .77  PT8524  FOR 
MM4429  10.00  MV1401  8.75  PT8609  FOR 
MM8000  1.15  MV1624  1.42  PT8633  FOR 
MM8006  2.30  MV1805  15.00  PT8639  FOR 
M0277L  POR  MV1808  10.00  PT8659  POR 
M0283L  FOR  MV1817B  10.00  PT8679  FOR 
M03757  POR  MV1863B  10.00  PT8708  FOR 
MP102  FOR  MV1864A  10.00  PT8709  FOR 
MPN3202  10.00  MV1864B  10.00  PT8727  FOR 
MPN3401  .52  MV1864D  10.00  PT8731  FOR 
MPN3412  1.00  MV1868D  10.00  PT8742  FOR 
MPSU31  1.01  MV2101  .90  PT8787  FOR 
MRA2023-1.5 TRW  42.50  MV2111  .90  PT9790  41.70 
MRF212/208  16.10  MV2115  1.55  PT31962  FOR 
MRF223  13.25  MV2201  .53  PT31963  FOR 
MRF224  15.50  MV2203  .53  PT31983  FOR 
MRF237  3.15  MV2209  2.00  PTX6680  FOR 
MRF238  12.65  MV2215  2.00  RAY-3  24.99 
MRF243  25.00  MWA110  7.45  40081  FOR 
MRF245  34.50  MWA120  7.80  40281  FOR 
MRF247  34.50  MWA130  8.25  40282  FOR 
MRF304  43.45  MWA210  7.80  40290  FOR 
MRF315  23.00  MWA220  8.25  RF110  25.00 
MRF420  20.00  MWA230  8.65  SCA3522  FOR 
MRF421  36.80  MWA310  8.25  SCA3523  POR 
MRF422  41.40  MWA320  8.65  SD1065  FOR 
MRF427  16.10  MWA330  9.50  SS43  POR 
MRF428  46.00  NEC57835  5.30  TP1014  FOR 
MRF450/A  13.80  ON382  5.00  TP1028  FOR 

MRF453/A  17.25  PPT515-20-3  FOR  TRW-3  FOR 
MRF454/A  19.90  PRT8637  FOR  UT0504 Avantek  70.00 
MRF455/A  16.00  PSCQ2-160  FOR  UT0511 Avantek  75.00 
MRF458  19.90  PT3190  FOR  V15  4.00 
MRF463  25.00  PT3194  FOR  V33B  4.00 
MRF472  1.00  PT3195  FOR  V100B  4.00 
MRF475  2.90  PT3537  POR  VAB801EC  25.00 
MRF477  11.50  PT4166E  FOR  VAB804EC  25.00 
MRF502  1.04  PT4176D  FOR  VAS21AN20  25.00 

Toll Free Number 
800-528-0180 
(For orders only) 

electrowc* 
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COAXIAL RELAY SWITCHES SPDT  

Electronic Specialty Co. /Raven Electronics  FSN 5985-556-9683 
Part # 25N28  Part # SU-01 
26Vdc Type N Connector, DC to 1 GHz. 

Amphenol 
Part # 316-10102-8 
115Vac Type BNC DC to 3 GHz. 

SWITCH RP COAX:Ai 
Hew, 
.11, • 
WC •    M S.  

Igoe. 

$49.00 

4. 4 

NC  COM  NO 
SWITCH.  COAX/Al  PSN  5995 556 9 093  - 

SPEC N• S 7731 •  US  SFR NO 

avEN ElECTII ONICS  26176  PN SU 101 

FXR  FXR 

Part # 300-11182  Part # 300-11173 
120Vac Type BNC DC to 4 GHz.  120Vac Type BNC Same 
FSN 5985-543-1225  FSN 5985-543-1850 

$39.99 

1. 
10Eb 54J 

551  _  ' 

6408  J 
V omstu ni mmi 

$39.99 

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RC-58 36 inch. 

$7.99 or 2 For $13.99 or 10 For $50.00  $8.99 or 2 For $15.99 or 10 For $60.00 

SOLID STATE RELAYS  

P&B Model ECT1DB72 

PRICE EACH  $5.00 

5vdc turn on  120vac contact at 7amps or 20amps on a 
10"x 10"x .124 aluminum. Heatsink with 
silicon grease. 

Digisig, Inc. Model ECS-215  5vdc turn on  240vac contact 14amps or 40amps on a 

PRICE EACH  $7.50  10"x 10"x .124 aluminum.  Heatsink with 
silicon grease. 

Grigsby/Barton Model GB7400  5vdc turn on  240vac contact at 15amps or 40amps on a 
PRICE EACH  $7.50  10"x 10"x .124 aluminum.  Heatsink with 

silicon grease. 

NOTE: ***  Items may be substituted with other brands or equivalent model numbers. *** 

0,1qt 
electroruc*i 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER  

The Recall Phone Telephone employs the latest state of art 
communications technology.It is a combination telephone 
and automatic dialer that uses premium-quality,solid-state 
circuitry to assure high-reliability performance in personal 
or business applications.  $49.99 

ARON ALPHA RAPID BONDING GLUE 

Super Glue #CE-486 high strength 
rapid bonding adhesive.Alpha 
Cyanoacrylate.Set-Time 20 to 40 
sec.,0.7fl.oz.(20gm.) 

$2.00 

TOUCH TONE PAD 

This pad contains all the electronics to 
produce standard touch-tone tones. New 
with data. 

INTEGRATED CIRCUIT. 

MC! 372P 
MC! 358P 
MC1350P 
MC1330A1P 
MC1310P 
MC1496P 
LM565N 
LM380N14 
LM1889N 
NE564N 
NE561N 

$9.99 or 10/$89.99 

MITSUMI UHF/VHF VARACTOR TUNER MODEL UVE1A 

Perfect for those unscrambler projects. 
New with data. 

$19.99 or 10/$149.99 

Color TV Video Modulator Circuit. 
IF Amp.,Limiter,FM Detector,Audio Driver,Electronic Attenuator. 
IF Amplifier 
Low Level Video Detector 
FM Stereo Demodulator 
Balanced Modulator/Demodulator 
Phase Locked Loop 
2Watt Audio Power Amplifier 
TV Video Modulator 
Phase Locked Loop 
Phase Locked Loop 

1 to 10  llup 

$ 4.42  $2.95 
5.00  4.00 
1.50  1.25 
1.50  1.15 
4.29  3.30 
1.50  1.25 
2.50  2.00 
1.56  1.25 
5.00  4.00 
10.00  8.00 
10.00  8.00 

FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN414 INTEGRATED CIRCUIT. 
Features: 

1.2 to 1.6 volt operating range. ,Less than 0.5ma current consumption. 150KHz to 3MHz 
Frequency range, ,Easy to assemble,no alignment necessary. Effective and variable ACC action., 
Will drive an earphone direct. Excellent audio quality. ,Typical power gain of 72dB.,T0-18 
acka e. With data.  $2.99 or 10 For $24.99 

NI CAD RECHARGEABLE BATTERIES  

AA Battery Pack of 6 These are Factory 
New.  $5.00 

SUB C Pack of 10 2.5Amp/Hr.  $10.00 

Gates Rechargeable Battery Packs 

12vdc at 2.5Amp/Hr.  $11.99 
12vdc at 5Amp/Hr.  $15.99 

= 1"..1414  
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"SOCKETS AND CHIMNEYS" 
EIMAC TUBE SOCKETS AND CHIMNEYS 

SK1I0  Socket 
SK300A  Socket For 4CX5000A,R,J, 4CX10,000D, 4CX15,000A,J 
SK400  Socket For 4-125A,250A,400A,400C,4PR125A,400A,4-500A,5-500A 
SK406  Chimney For 4-250A,400A,400C,4PR400A 
SK416  Chimney For 3-4002 
SK500  Socket For 4-1000A/4PR1000A/B 
SK600  Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 
SK602  Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 
SK606  Chimney For 4CX250B,BC,FG,R,4CX350A,F,FJ 
SK607  Socket For 4CX600J,JA 
SK610  Socket For 4CX600J,JA 
SK620  Socket For 4CX600J,JA 
SK626  Chimney For 4CX600J,JA 
SK630  Socket For 4CX600J,JA 
SK636B  Chimney For 4CX600J,JA 
SK640  Socket For 4CX600J,JA 
SK646  Chimney For 4CX600J,JA 
SK700  Socket For 4CX300A,Y,4CX125C,F 
SK711A  Socket For 4CX300A,Y,4CX125C,F 
S1(740  Socket For 4CX300A,Y,4CX125C,F 
S1(770  Socket For 4CX300A,Y,4CX125C,F 
SK800A  Socket For 4CX1000A,4CX1500B 
SK806  Chimney For 4CX1000A,4CX15008 
SK810  Socket For 4CX1000A,4CX1500B 
SK900  Socket For 4X500A 
SK906  Chimney For 4X500A 
SK1420  Socket For 5CX3000A 
SKI490  Socket For 4CV8000A 

JOHNSON TUBE SOCKETS AND CHIMNEYS  

124-111/SK606 
122-0275-001 
124-0113-00 
124-116/SK630A 
124-115-2/SK620A 

Chimney For 4CX250B,BC,FG,R, 4CX350A,F,FJ 
Socket For 3-500Z, 4-125A, 250A, 400A, 4-500A, 5-500A 
Capacitor Ring 
Socket For 4CX2508,BC,FG,R, /4CX350A,F,FJ 
Socket For 4CX250B,BC,FG,R, /4CX350A,F,FJ 
813 Tube Socket 

CHIP CAPACITORS  

.8pf 
1pf 
1.1pf 
1.4pf 
1.5pf 
1.8pf 
2.2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8.2pf 

PRICES:  1 to 10 - 
11 to 50 - 
51 to 100 - 

$PoR 
$520.00 
260.00 
74.00 
36.00 
390.00 
51.00 
73.00 
11.00 
60.00 
60.00 
66.00 
10.00 
66.00 
34.00 
36.00 
71.00 
225.00 
225.00 
86.00 
86.00 
225.00 
40.00 
225.00 
300.00 
57.00 
650.00 
585.00 

$ 10.00 
(pair)15.00 

15.00 
55.00 
55.00 
20.00 

TUBE CAPS (Plate)  

HRI, 4 
HR2,3, 6 & 7 

HR9 
HR5, 8 

HRIO 

lOpf  100pf*  430pf 
12pf  110pf  470pf  
15pf  120pf  510pf 
18pf  130pf  560pf  
20pf  150pf  620pf 
22pf  160pf  680pf    
24pf  180pf  820pf 
27pf  200pf  1000pf/.001uf* 
33pf  220pf*  1800pf/.0018uf 
39pf  240pf  2700pf/.0027uf 
47pf  270pf  10,000pf/.01uf 
51pf  300pf  12,000pf/.012uf 
56pf  330pf  15,000pf/.015uf 
68pf  360pf  18,000pf/.018uf 
82pf  390pf 

.99Q  101 to 1000  .60Q  * IS A SPECIAL PRICE:  10 for $7.50 

.90t  1001 & UP  .35Q  100 for $65.00 

.80Q  1000 for $350.00 

$11.00 
13.00 
14.00 
17.00 
20.00 

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Oscillator  $110.00 

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed. 
Spurious output suppression Harmonic (nfo), min. 20dB typical, In-Band Non-Harmonic, min. 
60d8 typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure 
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA, 
modulation sensitivity range, Max. 120 to 30#4z/V, Input capacitance, Max. 100pf, Oscillator 
Bias +15 +-0.05 volts @ 55mA, Max. 



TUBES 

1 

TYPE PRICE TYPE PRICE TYPE PRICE  

2E26  $  5.69  KT88  $ 20.00  6562/6974A  $ 50.00 
2K28  100.00  DX362  50.00  6832  22.00 
2X1000A  300.00  DX415  50.00  6883/8032A/8552  7.00 
3B22  19.75  572B/T160L  49.00  6897  110.00 
3B28/866A  7.50  592/3-200A3  144.00  6907A  75.00 
3-500Z  102.00  807  7.50  6939  15.00 
3-1000Z  400.00  811  10.00  7094  125.00 
3CX1000A/8283  428.00  811A  15.00  7117  17.00 
3CX1500A7/887  533.00  812A  35.00  7211  60.00 
3X2500A3  200.00  813  50.00  7289/3CX100A5  34.00 
3CX3000A7  490.00  829B  38.00  7360  11.00 
4-65A/8165  45.00  832A  28.00  7377  67.00 
4-125A/4D21  58.00  4624  310.00  7408  4.00 
4-250A/5D22  75.00  4662  80.00  7650  250.00 
4-400A/8432  90.00  4665  585.00  7695  8.00 
4-400C/6775  95.00  5675/A  25.00  7843  58.00 
4-1000A/8166  300.00  5721  200.00  7854  83.00 
4B32  22.00  5768  85.00  7868  5.00 
4E27A/5-125B  155.00  5836  100.00  7894  12.00 
4CS25OR  146.00  5837  100.00  8072  65.00 
4X150A/7034  30.00  5861/EC55  110.00  8117A  130.00 
4X150D/7035  40.00  5876A  25.00  8121  60.00 
4X150G/8172  100.00  5881/6L6W  6.00  8122  100.00 
4X250B  30.00  5893  45.00  8236  30.00 
4CX250B/7203  45.00  5894/A  50.00  8295/PL172  506.00 
4CX250F/G/8621  55.00  5894/B  60.00  8462  100.00 

4CX250K/8245  100.00  5946  258.00  8505A  73.50 
4CX250R/7580W  69.00  6080  10.00  8533W  92.00 

4CX300A/8167  140.00  6083/AX9909  89.00  8560/A  65.00 
4CX350A/8321  83.00  6098/6AK6  14.00  8560AS  90.00 
4CX350F/J/8904  95.00  6115/A  110.00  8608  34.00 
4X500A  282.00  6146  7.00  8637  38.00 
4CX600J/8809  607.00  6146A  7.50  8643  100.00 
4CW800F  625.00  6146B/8298A  8.50  8647  123.00 
4CX1000A/8168  340.00  6146W  14.00  8737/5894B  60.00 

4CX1500B/8660  397.00  6156  66.00  8873  260.00 
4CX5000A/8170  932.00  6159  15.00  8874  260.00 
4CX10000D/8171  990.00  6161  233.00  8875  260.00 
4CX15000A/8281  1260.00  6291  125.00  8877  533.00 
4PR60A  100.00  6293  12.00  8908  12.00 

4PR60B/8252  175.00  6360  5.00  8930/651Z  71.00 
4PR400A/8188  192.00  6524  53.00  8950  12.00 
5CX1500A  569.00  6550  10.00 

6BK4C  6.00  6JM6  6.00  6LQ6 (Sylvania)  7.50 
60Q5  5.00  6JN6  6.00  6LU8  6.00 
6FW5  6.00  6JS6B  6.00  6LX6  6.00 
6GE5  6.00  6KG6/EL505  6.00  6ME6  6.00 
6GJ5  6.00  6KM6  6.00  12BY7A  4.00 
6HS5  6.00  6KN6  6.00  12JB6A  6.00 
6JB5/6HE5  6.00  6LF6  6.00  6KD6  6.00 

6JB6A  6.00  6LQ6 (GE)  6.00  6JT6A  6.00 
6KD6  6.00 

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 1;11111  
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION 1"1 " "' "IIIIIIIIIIIIII "' " " " " " " " IIIIII1 
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"TVRO BOARD LIST" 
70 MHZ IF BOARD: This circuit provides about 43dB gain with 50 ohm input and output impedance. 
It is designed to drive the Demodulator.  The on-board bypass filter can be tuned to band-
widths between 20 and 35 MHz with a passband ripple of less than 15 dB.  Hybrid IC's are used 
for the gain stages. 

SINGLE AUDIO BOARD: This circuit recovers the audio signals from the 6.8 MHz frequency. The 
Miller 9051 coils are tuned to pass the 6.8MIlz subcarrier and the 9052 coil tunes for recovery 
of the audio. 

DUAL AUDIO BOARD: Duplicate of the single audio but also covers the 6.2 range. 

DC CONTROL BOARD: No description. 

DUAL AUDIO BOARD PRICE EACH 

Printed Circuit Board  $ 25.00 
2  3pf sm  1.00 
2  12pf sm  1.00 
2  50pf sm  1.00 
2  68pf sm  1.00 
4  91pf sm  1.00 
5  .001mfd  .35 
6  .0Imfd  .35 
2  .047mfd  .35 
I  .47mfd 25vdc  .35 
2  lmfd 10vdc  .59 
4  4.7mfd 35vdc  .59 
1  470mfd 25vdc  1.29 
2  220K 1/41.  .15 
2  150K 1/4w  .15 
2  6.8K I/4w  .15 
2  3.3K I/4w  .15 
2  2.2K I/4w  .15 
4  1K I/4w  .15 
2  10 ohm 1/4w  .15 
2  50K pots  1.00 
1  5K pot  1.00 
2  CA3065  2.16 
1  LM380  1.56 
I  7812 Voltage Reg.  1.17 
5  2N2222  .50 
4  Miller 9051  5.99 
2  Miller 9052  5.99 

TOTAL KIT PRICE  97.62 

DC CONTROL BOARD  

Printed Circuit Board  15.00 
2  470mfd 25vdc  1.29 
2  4.7mfd 25vdc  .59 
I  1meg 1/4w  .15 

3  10K I/4v 
1  3.3K 1/4w 
3  2.2K 1/4w 
1  1K 1/4w 
2  5K 10 turn trimpot 
4  10K 10 turn trimpot 
1  10K 10 turn with dial 
I  7815 Voltage Reg. 
1  LM324 
I  5 pole rotary switch 
1  SPDT switch 
I  DPDT swich 
1  0-Ima meter 
I  18 to 24vdc at I amp 

power supply 

TOTAL KIT PRICE 

.15 

.15 

.15 

.15 
1.00 
1.00 
10.00 
1.17 
2.50 
2.50 
1.00 
1.00 
5.00 

24.99 

74.27 

DEMODULATOR BOARD  

Printed Circuit Board 
I  lmfd 35vdc 
13  .01mfd 50vdc disc 
I  470mfd 25vdc 
2  100mfd I6vdc 
2  22mfd 35vdc 
3  4.7mfd 35vdc 
1  4300pf am 
1  330pf sm 
I  100pf sm 
I  9Ipf sm 
2  3pf sm 
I  2 to 8pf ceramic trimmer 
I  100uh choke 
1  4.7uh choke 
1  2.7uh choke 

PRICE EACH 

$ 40.00 
.59 
.35 
1.29 
.69 
.59 
.59 
2.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.50 
1.50 
1.50 

TVRO BOARD DESCRIPTION AND PARTS LIST 

4  100K I/4w 
I  51 ohm I/4w 
1  27K I/4w 
5  10K 1/4w 
I  8.2K 1/4w 
2  4.7K 1/4w 
I  2.2K I/4w 
I  I.2K I/4w 
3  IK 1/4w 
3  560 ohm 1/4w 
1  470 ohm 1/4w 
1  390 ohm 1/4w 
I  300 ohm 1/4w 
I  270 ohm I/4w 
I  150 ohm 1/4w 
1  41 ohm I/4v 
1  10K pot 
I  NE592/1.14733N 
I  NE564 
I  MWA120 (Motorola) 
I  7812 Voltage Reg. 
1  7815 Voltage Reg. 
3  2N2222 
2  1N34/38 
I  HP5082-2800 
1  5 to 7 volt Zenner 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 
1.00 
2.50 
5.00 
7.80 
1.17 
1.17 
.50 
.50 
2.20 
1.00 

TOTAL KIT PRICE  92.25 

COMPLETE KIT WITH DUAL AUDIO  $923.23 
COMPLETE KIT WITH SINGLE AUDIO  880.77 

LESS 10% ON ALL COMPLETE KIT ORDERS  

BOARDS AND PARTS MAY BE PURCHASED SEPERATELY 
AT THE PRICES LISTED ABOVE. 

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT 

DUAL CONVERSION BOARD: This board provides conversion from the 3.7-4.2 band first to 900 MHz 
where gain and bandpass filtering are provided and, second, to 70 MHz.  The board contains 
both local oscillators, one fixed and the other variable, and the second mixer.  Construction 
is greatly simplified by the use of Hybrid IC amplifiers for the gain stages. 

DEMODULATOR BOARD: This circuit takes the 70 MHz center frequency satellite TV signal in the 
10 to 200 millivolt range, detects them using a phase lock loop, de-emphasizes and filters 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. 

DUAL CONVERSION BOARD  

Printed Circuit Board 
6  47pf chip caps 
2  4.7mfd 35vdc 
2  .01mfd 50vdc disc cap 
4  1.5 to 8pf piston 

trimmer cap  5.99 
2  470 ohm 1/4w  .15 
2  MWA320 (Motorola)  8.65 
1  7815 Voltage Reg.  1.17 
1  VT08090  150.00 
1  VT08240  156.25 
2  1N4005  .39 
I  0811500/1100 (Varil)  125.00 
I  MLP102 (Engleman)  25.00 
8  SMA Male Connector  5.00 

PRICE EACH 

$ 25.00 
1.00 
.59 
.35 

TOTAL KIT PRICE  572.64 

70 MHZ IF BOARD 

Printed Circuit Board  2,00 

3  MWAI20 
7  .0Imfd 50vdc 
2  4.7mfd 35vdc 
1  lOpf sm 
5  22pf sm 
1  18pf sm 
1  33pf sm 
2  330 ohm 1/4w 
5  J.W. Miller 4500-4 
I  7815 Voltage Reg. 

TOTAL KIT PRICE 

7.80 
.35 
.59 
1.00 
1.00 
1.00 
1.00 
.15 
4.99 
1.17 

86.45 

SINGLE AUDIO BOARD  

Printed Circuit Board 
1  3pf am 
1  12pf sm 
1  50pf sm 
I  68pf sm 
2  9Ipf sm 
3  .00Imfd 
3  .01mfd 

Toll Free Number 
800-528-0180 
(For orders only)  PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

PRICE EACH 

$ 15.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.35 
.35 

1  .047mfd 
I  .47mfd 
I  lmfd 10vdc 
3  4.7mfd 35vdc 
1  470mfd 25vdc 
I  220K I/4w 
I  150K 1/4w 
1  6.8K 1/4w 
1  3.3K 1/4w 
1  2.2K 1/4w 
3  IK 1/4w 
1  10 ohm I/4w 
I  50K pot 
1  5K pot 
I  CA3065/MCI358P 
I  LM380 
1  7812 Voltage Reg. 
3  2N2222 
2  Miller 9051 
1  Miller 9052 

TOTAL KIT PRICE 

.35 

.35 

.59 

.59 
1.29 
.15 
.15 
.15 
Is 
.15 
.15 
.15 
1.00 
1.00 
2.16 
1.56 
1.17 
.50 
5.99 
5.99 

55.16 
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"CHIPS" 

FAIRCHILD VHF AND UHF PRESCALER CHIPS 

95H9ODC  350MC Prescaler divide by 10/11 

951-491 DC  350MC Prescaler divide by 5/6 

11C9ODC  650MC Prescaler divide by 10/11 

11C91 DC  650MC Prescaler divide by 5/6 
11C06DC  UHF Prescaler 750MC D Type Flip Flop 

11C05DC  1GHz Counter Divide by 4 

(Regular price $75.00) 
11C01FC  High Speed Dual 5/4 Input NO/NOR Gate 

82590  Presettable High Speed Decade/Binary 
Counter used with the 11C90/91 or the 

95H90/91 Prescaler can divide by 100. 

(Signetics) 
11C24DC  This chip is the same as a Motorola 

MC4024/4324 Dual TTL Voltage Control 

Multivibrat or 

11C44DC  This chip is the same as a Motorola 

MC4044/4344 Phase Frequency Detector. 

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y-2187 

Freq Gap (GHZ) 12 to 18, Output (Min ) 100mW, Duty 0/0) 

C VV, Typ. Bias (Vdc) 8.0, Type. Oper (MAdc) 550, Max Thres 
(mAdc) 1000, Max Bias (Vdc) 100  $39.99 

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX-9201S5 

Freq Coverage 8 to 12.4GHz, Output (Min.) 100mVV, Bias 
Voltage (Max.) 14vdc, Bias current (mAdc) Operating 550 Typ 

750 Max , Threshold 850 Tup 1000 Max  $39.99 

VARI-L Co. Inc. MODEL SS-43 AM MODULATOR 

Freq Range 60 10 150MC. Insertion Loss 1308 Nominal, 
Signal Port Imp, 50ohms Nominal, Signal Port RF Power 
+ 10dBm Max, Modulation Port BVV DC to 1KHZ. Modulation 

Port Bias ima Nominal  $24.99 

AVANTEK CASCADABLE 
MODULAR AMPLIFIERS  Model UTO-504  UTO-511 

Frequency Range  5 to 500 MHz  5 to 500 MHz 
Gain  EidEl  15dB 

Noise Figure  ildB  2.3dB to 3dB 
Power Output  + 17dB  - 2dB to 

- 3dB 

Gain Flatness  1dB  1dB 
Input Power Vdc  + 24  + 15 

mA  100  10 

PRICE  $70.00  PRICE  $75.00 

ORDERING INSTRUCTIONS 
DEFECTIVE MATERIAL: All claims for defective material must be made within sixty (50) days after receipt of 
Parcel All claims must include the detective material (for leafing purposeel, our invoice number, and the date 
of purchase All returns must be packed properly or it will void all warranties 

DELIVERY: Orders are normally shipped within IS hours after receipt of customers order If a part has to be 
backordered the customer is notified Our normal shipping method is via First Class Mail or UPS depending on 
size and weight of the package On test equipment it is by Air only, FOB shipping point 

FOREIGN ORDERS: All foreign orders must be prepaid with cashier's check or money order made out in LI 
Funds We are sorry but C 0 D is not available!'" foreign Countries and Letters of Credit are not an acceptable 
form of payment either Further information is available on request 

HOURS: Monday tnru Saturday 0.30 am to 5 CO pm 

INSURANCE: Please include 25e for each additional SIO0 00 over SIO0 00. United Parcel only 

ORDER FORMS: New order forms are included with each order for your convenience Additional forms are 
available on request 

POSTAGE: Minimum shipping and handling in the US, Canada. and Mexico is S2 50 all other countries is 5500 
On foreign orders include 20% shipping and handling 

PREPAID ORDERS: Order must be accompanied by a check 

PRICES: Prices are subject to change without notice 

RESTOCK CHARGE: If parts are returned to MHZ Electronics due to customer error, customer will be held 
,elipOneible for all extra IS M, will be charged a 15 % restocking fee. with the remainder in credit only All returns 
must have approval 

SALES TAX: Arizona must add 5% sales tax. unless a signed Arizona rOSSIS tax card is currently on file with 
MHZ Electronics All orders placed by persons outside of Arizona, but delivered 10 persons in Arizona are IWO 

,act to the 5% Sales tax 

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 days after receipt of 
parcel Claims must include our invoice number and IMO date of purchase Customers which do not notify us 

within this time period will be held responsible for the entire Order as we will consider the order complete 

OUR KO NUMBER IS STRICTLY FOR ORDERS ONLY 
NO INFORMATION WILL BE GIVEN 1100 520 0180 

PRICE 

$ 8.50 

8.50 

15.50 

15.50 

12.30 

HEWLETT PACKARD 

MIXERS MODELS 
Frequency Range 

Input/Output Frequency L & R 

X 
50.00  Mixer Conversion Loss (A) 

15.40  (B) 
Noise Performance (SSB) (A) 

(B) 

PRICE 

5.00 

10514A 

2MHz to 500MC 

200KHz to 

500MC 

DC to 500MC 

7dB 

9dB 
7dB 

9dB 

$49.99 

105148 

2MHz to 

500MC 

200KHz to 

500MC 

DC to 500MC 

7dB 
9dB 

7dB 

9dB 

PRICE  $39.99 

FREQUENCY SOURCES, INC MODEL MS-74X 

MICROWAVE SIGNAL SOURCE 
3.37  MS.74X. Mechanically Tunable Frequency Range (MHz) 10630 to 

11230 (10.63 to 11.23GHz) Minimum Output Power (rnW) 10, Overall 
3.37  Multiplier Ratio 108, Internal Crystal Oscillator Frequency Range 

(MHz) 984 to 104 0, Maximum Input Current (mA) 400 

The signal source are designed for applications where high stability 

and low noise are of prime concern, these sources utilize fundamen-

tal transistor oscillators with high 0 coaxial cavities, followed by 
broadband stable step recovery diode multipliers. This design 

allows single screw mechanical adjustment of frequency over stan-

dard communications bands Broadband sampling circuits are used 

to phase lock the oscillator to a high stability reference which may 

be either an internal self-contained crystal oscillator, external 

primary standard or VHF synthesizer This unique technique allows 

for optimization of both FM noise and long term stability List Price 
is S1158 00 (THESE ARE NEW)  Our Price -5289. 

HEWLETT PACKARD 1N5712 MICROWAVE DIODE 
This diode will replace the MBD101. 1N5711. 5082-2800. 

5082-2835 ect This will work like a champ in all those 

Down Converter projects  $1.50 or 10310.00 

MOTOROLA MHW1172R LOW DISTORTION 

WIDEBAND AMPLIFIER MODULE. 

Frequency Range 40 to 300 MHz • Power Gain at 50MHz 
16 6min to 17 4max , Gain Flatness ± 01 Typ ±0 2 

Max dB, DC Supply Voltage - 28vdc. RF Voltage Input 

+ 70dBmV  PRICE $29.99 

GENERAL ELECTRIC AA NICADS 
Model N41B905HDI1-Gi 

Pack of 6 for $500 or 60 Cells, 10 Packs for $45 00 

These may be broken down to individual cells. 

TERMS: DOMESTIC Prepaid. C O.D. or Credit Card 
FOREIGN Prepaid Only, U S Funds-money order or cashier's check only 

C.O.D.: Acceptable by telephone or mail Payment from customer will be by cash, money order or cashier's 
check We are sorry but we cannot accept personal checks for COD 

CONFIRMING ORDERS: We would prefer that confirming orders not be sent after a telephone Order hfal been 
placed If Company policy necessitates a confirming order. please mark "CONFIRMING" boldly on the order 
If problems or duplicate shipments occur due to an order which is not properly marked, customers will be 
held responsible for any charges incurred, plus a 15% rest ock charge on returned parts 

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS, 
DATA SHEETS: When we have data sheets in stock on devices we do supply them with the order 

VISA 

electroruc* 
.th 

(6021 242.'3037 

(6021 2424916 

2111 W. CAMELBACK ROAD 

PHOENIX, ARIZONA 85015 

Toll Free Number 

800-528-0180 
For orders only) 
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NEW LOW-NOISE PREAMPS  RECEIVING CONVERTERS TRANSMIT CONVERTERS 

New low-noise microwave transistors make 
preamps in the 0.9 to 1.0 dB noise figure 
range possible without the fragility and power 
supply problems of gas-fet's. Units furnished 
wired and tuned to ham band. Can be easily 
retuned to nearby freq. 

Models LNA( 
P30, and P432 

shown 

Tunable 
Model  Frog Range  Noise Figure Gain  Price 

LNA 28  20-40  0.9 dB  20 dB $39.95 
LNA 50  40-70  0.9 dB  20 dB $39.95 
LNA 144 120-180  1.0 clE1  18 dB $39.95 
LNA 220 180-250  1.0 dB  17 dB $39.95 
LNA 432 380-470  1.0 dB  18 dB $44.95 

ECONOMY PREAMPS 

Our traditional preamps, proven in years of 
service. Over 20,000 in use throughout the 
world. Tuneable over narrow range. Specify 
exact freq. band needed. Gain 16-20 dB. NF = 
2 dB or less. VHF units available 27 to 300 MHz. 
UHF units available 300 to 650 MHz. 
• P3OK, VHF Kit less case  $14.95 
• P30C, VHF Kit with case  $20.95 
• P3OW, VHF Wired/Tested  $29.95 
• P432K, UHF Kit less case  $18.95 
• P432C, UHF Kit with case  $24.95 
• P432W, UHF Wired/Tested  $33.95 

P432 also available in broadband version to 
cover 20-650 MHz without tuning. Same price 
as P432; add "B" to model #. 

HELICAL RESONATOR 
PREAMPS 

- A:4 

9o411 

Our lab has developed a new line of low-noise 
receiver preamps with helical resonator filters 
built in. The combination of a low noise amplifier 
similar to the LNA series and the sharp selectivity 
of a 3 or 4 section helical resonator provides 
increased sensitivity while reducing intermod 
and cross-band interference in critical appli-
cations. See selectivity curves at right. Noise 
figure = 1 to 1.2 dB. Gain = 12 to 15 dB. 

Model Tuning Range Price 

HRA-144  143-150 MHz 
HRA-220  213-233 MHz 
HRA-432  420-450 MHz 

$49.95 
$49.95 
$59.95 

Models to cover every practical rf & if range to 
listen to SSB, FM, AN, etc. NF = 2 dB or less. 

VHF MODELS 

Kit $44.95 
Less Case $39.95 
Wired $59.95 

Antenna  Receiver 
Input Range Output  

28-32  144-148 
50-52  28-30 
50-54  144-148 
144-146  28-30 
145-147  28-30 
144-144.4  27-27.4 
146-148  28-30 
144-148  50-54 
220-222  28-30 
220-224  144-148 
222-226  144-148 
220-224  50-54 
222-224  28-30 

UHF MODELS  

Kit $54.95 
Less Case $49.95 
Wired $74.95 

432-434  28-30 
435-437  28-30 
432-436  144-148 
432-436  50-54 
439.25  61.25 

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or 806-894 MHz bands 
on any scanner. Wired/tested Only $79.95. 

SPECIAL FREQUENCY CONVERTERS made 
to custom order $119.95. Call for details. 

SAVE A BUNDLE ON 
VHF FM TRANSCEIVERS! 

FM-5 PC Board Kit - ONLY $159.95 
complete with controls, heatsink, etc. 

10 Watts, 5 Channels, for 6M, 2M, or 220 

Cabinet Kit, complete 
with speaker, knobs, 
connectors, hardware. 
Only $59.95 se„cgr 
Bepepj  

While supply 
lasts, get $59.95 

cabinet kit free when 
you buy an FM-5 Transceiver kit. 

Where else can you get a complete transceiver 
for only $159.95? 

• Call or Write for FREE CATALOG 
(Send $1.00 or 4 IRC'c for overseas mailing) 

• Order by phone or mail • Add $2 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 

For SSB, CW, AN, FM, etc.  Why pay big 
bucks for a multi mode rig for each band? Can 
be linked with receive converters for 
transceive. 2 watts output. 

For VHF, 
Model XV2 
Kit $79.95 
Wired $119.95 
(Specify band) 

Exciter  Antenna 
Input Range Output  

28-30 
28-29 
28-30 
27-27.4 
28-30 
50-54 
144-146 
50-54 
144-146 

144-146 
145-146 
50-52 

144-144.4 
220-222 
220-224 
50-52 
144-148 
28-30 

For UHF, 
Model XV4 
Kit $99.95 
Wired $149.95 

• 
,.„ 

28-30  432-434 
28-30  435-437 
50-54  432-436 
61.25  439.25 
144-148  432-436' 

'Add $35 for 2M input 

For limited time, 
buy a transmit converter 

above with 40-45W PA 
($129.95) and get $39.95 

cabinet FREE. 

I' 

LOOK AT TH ESE 
ATTRACTIVE CURVES! 

ft/   

16 

R144 & R220 Front Ends. HRA 144/220, & HRF-144/220 

R451 Receiver Front End 

Typical Selectivity Curves 
of Receivers and 
Helical Resonators. 

1 
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Roar I-F Selectivity 

HRA-432, HRF-432 

ham ronics, inc. 
65-W MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 
Hamtronics  is a registered trademark 
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For years, Hamtronics ,e   ® 
Modules have been used by 

individual hams and manufac-

turers to make repeaters. Now, in 
the Hamtronics tradition of top 

quality and superb value, we are proud e 

to offer a complete repeater package. 

JUST LOOK AT THESE PRICES! 

Band Kit Wired/Tested 

6M,2M,220  $595  $745 

440  $645  $795 

Both kit and wired units are complete with all parts, modules, hardware, and crystals. 

CALL OR WRITE FOR COMPLETE DETAILS. 

Also available for remote site linking/crossband & 10M. 
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• 
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• SENSITIVITY SECOND TO NONE; TYPICALLY 
0.15 uV ON VHF, 0.2 uV ON UHF. 

• SELECTIVITY THAT CAN'T BE BEAT! BOTH 
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR 
GREATER THAN 100 dB AT ± 12KHZ. HELICAL 
RESONATOR FRONT ENDS. SEE R144, R220, 
AND R451 SPECS IN RECEIVER AD BELOW. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR 
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL 
SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT. 

HIGH QUALITY MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

INTRODUCING — 
NEW 1983 RECEIVERS 

R144 Shown 

• R144/R220 FM RCVRS for 2M or 220 MHz. 
0.15uV sens.; 8 pole xtal filter & ceramic filter 
in i-f, helical resonator front end for exceptional 
selectivity (curves at left). AFC incl., xtal oven 
avail. Kit only $119.95 

• R451 FM RCVR Same but for uhf. Tuned line 
front end, 0.2 uV sens. Kit only $119.95. 

• R76 FM RCVR for 10M, 6M, 2M, 220, or 
commercial bands. As above, but w/o AFC or 
hel. res. Kits only $109.95. 
Also avail w/4 pole filter, only $94.95/ kit. 

• R110 VHFAM RECEIVER kit forVHFaircraft 
band or ham bands. Only $84.95. 

• R110 UHF AM RECEIVER for UHF uses, 
including special 296 MHz model to hear 
SPACE SHUTTLE. Kit $94.95. 

strK„i 
er. 

• HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 

HRF-144 for 143-150 MHz  $34.95 
HRF-220 for 213-233 MHz  $34.95 
HRF-432 for 420-450 MHz  $44.95 

(See selectivity curves at left) 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

:Vb  4 14 I V ). 
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• Al 6 RF TIGHT BOX Deep drawn alum, case 
with tight cover and no seams. 7 x8 x 2 inches. 
Only $18.00. 

TRANSMITTERS AND 
ACCESSORIES 

e l 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $59.95 

• t i , w, x?4-4- -r 
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• T451 UHF FM EXCITER 2 to 3 Watts on 450 
ham band or adjacent. Kits only $69.95. 

• VHF& UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels from 10 to 45 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

ham ronics° 



INTRODUCING SONY'S NEW DIGITAL 

DIRECT ACCESS RECEIVER! 

114, 
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Revolutionary 
Instant Access Digital 
Shortwave Scanner 
• Continuous Scanning of LW, M W, SW, & FM Bands 

• Instant Fingertip Tuning —No More Knobs! 

• 6 Memories for Any Mode (AM,SSB/C W, & FM) 

• Dual PLL Frequency Synthesized —No Drift! 

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other 
short wave receiver combines so many advanced features for 
both operating convenience and high performance as does the 
new Sony ICF-2001. Once you have operated this exciting new 
radio, you'll be spoiled forever! Direct access tuning eliminates 
conventional tuning knobs and dials with a convenient digital 
keyboard and Liquid Crystal Display (LCD) for accurate frequen-
cy readout to within 1 KHz. Instant fingertip tuning, up to 8 
memory presets, and continuous scanning features make the 
ICF-2001 the ultimate in convenience. 
Compare the following features against any receiver currently 

available and you will have to agree that the Sony ICF 2001 is the 
best value in shortwave receivers today! 

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to 
29.999 MHz band. PLL I circuit has 100 KHz step while PLL2 
handles 1 KHz step, both of which are controlled by separate 
quartz crystal oscillators for precise, no-drift tuning. DUAL CON-
VERSION SUPERHETERODYNE circuitry assures superior AM 
reception and high image rejection characteristics. The 10.7 MHz 
IF of the FM band is utilized as the 2nd IF of the AM band. A new 
type of crystal filter made especially for this purpose realizes 
clearer reception than commonly used ceramic filters. ALL FET 
FRONT END for high sensitivity and interference rejection. Inter. 
modulation, cross modulation, and spurious interference are ef-
fectively rejected. FET RF AMP contributes to superior image re-
jection, high sensitivity, and good signal to noise ratio. Both 
strong and weak stations are received with minimal distortion. 

EXTENDED SPECTRUM CONTINUOUS TUNING 

only $199 95 plus 
$5.00 

(NOW IN STOCK) shipping  

iimmi low ion 
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A Enter Button 
B Signal Strength 

Indicator 

C Liquid Crystal Display 

D Memory Preset Buttons 

E Antenna Adjustment 

Dial 
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F SSB/C W Compensator 

G Execute Bar 

H Manual Tuning Buttons 

I Scan Button 

J High/Low Limit Buttons 

OPERATIONAL FEATURES 
INSTANT FINGERTIP TUNING with the calculator-type key board 
enables the operator to have instant access to any frequency in 
the LW, MW, SW, and FM bands. And the LCD digital frequency 
display confirms the exact, drift-free signal being received. 
AUTOMATIC SCANNING of the above bands. Continuous 
scanning of any desired portion of the band is achieved by 
setting the "LI" and "L2" keys io define the range to be scanned. 
The scanner can stop automatically on strong signals, or it can 
be done manually. MANUAL SEARCH is similar to the manual 
scan mode and is useful for quick signal searching. The "UP" 
and "DOWN" keys let the tuner search for you. The "FAST" key 
increases the search rate for faster signal detection. MEMORY 
PRESETS. Six memory keys hold desired stations for instant 
one-key tuning in any mode (AM, SSB/CW, and'EM), and also, the 
"LI" and "L2" keys can give you two more meinory slots when 
not used for scanning. OTHER FEATURES: Local, normal, DX 
sensitivity selector for AM: SSB/CW compensator:90 min. sleep 
timer; AM Ant. Adjust. 

SPECIFICATIONS 
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion 
superheterodyne. SIGNAL CIRCUITRY: 4 IC's, 11 FET's, 23 
Transistors, 16 Diodes. AUXILIARY CIRCUITRY: 5 IC's, 1 LSI, 5 
LED's, 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM 
76-108 MHz; AM 150-29,999 KHz. INTERMEDIATE FREQUENCY: 
FM 10.7 MHz.; AM 1st 66.35 MHz., 2nd 10.7 MHz. ANTENNAS: FM 
telescopic, ext. ant. terminal; AM telescopic built-in ferrite bar, 
ext. ant. terminal. POWER: 4.5 VDC/120 VAC DIMENSIONS: 12 1/4  
(W) X 2,/. (H) X 634 (D). WEIGHT: 3 lb. 15 oz. (1.8 kg) 
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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 I OmHz TCXO 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 M icro 

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 Mlir 
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 t 
Optional Micro- power oven-0.1 ppm 20-40 C 
8-15 VAC in 250 ma 

7 DIGITS 525 MHz $99 9v1RED  11111 0 
SPECIFICATIONS; 

Range  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

Display  7 digits 0.4" LED 
Time base  1.0 ppm TCXO 20-40' C 
Power  12 VAC Ca 250 ma 

The CT-70 breaks the price barrier on lab quality frequency counters. 

Deluxe features such a& 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. 

PRICE& 

CT-70 wired.] year warranty 
CT-70 K is 90 day parts war-
ranty 
AC-1 AC adapter 
BP-1 Nicad pack + AC 
adapter/charger 

$99.95 

84.95 
3.95 

12.95 

7 DIGITS 500 MHz $79 95 
WIRED 

PRICES  

MINI-100 wired, I year 
warranty 
AC- Z Ac adapter for MINI-
100 
BP-Z Nicad pack and AC 
adapter/charger 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price. The MINI-100 doesn't have the full 

$79.95  frequency range or input impedance qualities found in higher price units, but 

for basic RF signal measurements, it can't be beef Accurate measurements 
3.95  can be made from I MHz all the way up to500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

12.95  desired Add the nicad pack option and the MINI-100 makes an ideal addition 

to your tool box for "ini the-field- frequency checks and repairs 

SPECIFICATION& 

Range  1 MHz to 500 MHz 
Sensitivity  Less than 25 MV 
Resolution  100 Hz ( slow gate) 

1.0 KHz (fast gate) 
Display  7 digits, 0.4" LED 
Time base  2.0 ppm 20-40 C 
Power  5 VDC  200 ma 

8 DIGITS 600 MHz $159 9\ZIRED  
SPECIFICATION&  
Range:  20 Hz to 600 MHz 
Sensitivity.  Less than 25 my to 150 MHz 

Less than 150 my to 600 MHz 
Resolution  1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 
Display  8 digits 0.4" LED 
Time base  2.0 ppm 20-40'C 
Power  110 VAC or 12 VDC 

The CT-50 is a versatile lab bench counter that will measure up to600 MHz 

with 8 digit precision. And, one of its best features is the Receive Frequency 

Adapter, which turns the CT-50 into a digital readout for any receiver. The 

adapter is easily programmed for any receiver and a simple connection to the 
receiver's VFO is all that is required for use. Adding the receiver adapter in no 

way 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, I year warranty  SI59 95 
CT-50 Kit, 90 day parts 
warranty  119 9, 
FtA-1, receiver adapter kit  14 95 
RA- I wired and pro program-
med ( send copy of receiver 
schematic)  29 95 

DIGITAL MULTIMETER $99 9WIRED  

PRICE&  
DM-700 wised I year wammty  $99.95 
DM-700 Kit. 90 day parts 
warranty 
AC- I, AC adaptor  3.95 
BP-3. Nicad pack +AC 
adapter/charger  19.95 
MP-1. Probe kit  2.95 

79.95 

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 31/2 

digit. 1/2 inch LED readout with automatic decimal placement, automatic 

polarity, overrange indication and overload protection up to 1250 volts on all 

ranges, making it virtually goof-proof! The DM-700 looks great, a handsome. 

sit black. rugged ABS case with convenient retractable tilt hail makes it an 

ideal addition to any shop. 

SPECIFICATION& 

DC/AC volts. 100 uV to I KV, 5 ranges 
DC/AC 
current  0.1 uA to 2.0 Amps, 5 ranges 
Resistance  0.1 ohms to 20 Megohms 6 ranges 
Input 
impedance  10 Megohms DC/AC volts 
Accuracy  0.1% basic DC volts 
Power  4  cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolution! 

$29.95 Kit  Wired 

ACCESSORIES 
Telescopic whip antenna - BNC plug  $ 7.95 
High impedance probe, light loading   15.95 
Low pass probe, for audio measurements   15.95 
Direct probe, general purpose usage   12.95 
Tilt bail, for CT 70, 90, MINI-100   3.95 
Color burst calibration unit, calibrates counter 
against color TV signal..  14 9, 

Fausey Electconics, 
2575 Baird Rd Penfield, NY 14526  62 

PHONE ORDERS 
CALL 716-586-3950 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1.000 

MHz. Small size, powered by plug transformer-included. 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  $44.95 Wired 
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DEALER DIRECTORY 

Culver City CA  Buffalo NY 
Jun's Electronics, 3919 Sepulveda Blvd., Culver  WESTERN NEW YORK 
City CA 90230, 390.8003. Trades 463-1886 San Niagara Frontier's only full stocking Amateur 
Diego. 827-5732 (Reno NV).  dakr. Also Shortwave, CB. Scanners, Marine. 

Fontana CA  Commercial. Operating displays featuring Ken-
wood and others. Towers, Antennas, Sales and 

Complete lines ICOM, DenTron, Ten-Tec, Service. DX Communications, 3214 Transit Road, 
Mirage, Cubic, Lunar, over 4000 electronic prod- West Seneca NY, 668-8873. 
ucrs for hobbyist, technician, experimenter. Also 
CB radio, landmobile. Fontana Electronics, 8628 
Sierra Ave., Fontana CA 92335, 822-7710. 

New Castle DE 
Factory Authorized Reeled f̀arm, ICOM, Ten-
Ice, KDK. Anden, AEA, Kantronics, Santee. Full 
line of Accessories. No Sales Tax in Delaware. 
One mile off 1-95. Delaware Amateur Supply. 
71 Meadow Road, New Castle DE 19728, 
328-7728. 

San Jose CA 
Bay area's newest Amateur Radio store. New de 
used Amateur Radio sales & service. We feature 
Kenwood, ICOM. Azden. Yaesu, Ten-Tec, San-
tee & many more. Shaver Radio, Inc., 1378 So. 
Bascom Ave., San Jose CA 95128, 998-1103. 

Amsterdam NY 
UPSTATE NEW YORK 

Kenwood, ICOM, Drake, plus many other lines. 
Amateur Dealer for over 35 years. Adirondack Ra-
dio Supply. Inc., 185 West Main Street, Amster-
dam INN 12010. 842-8350. 

Syracuse-Rome-Utica NY 
Featuring: Kenwood, Yaristi, ICOM, Drake, Ten 
Inc. Swan. DenTron, Alpha, Robot, MEI. Tem-
po. Astron, ELM. Hy-Gain. Mosley. Larsen. 
Cusheraft. Hustler, Mini Products. You won't be 
disappointed with equipment/service.. Radio 
World, Oneida County Airport-Terminal Build-
ing, Oriskany NY 13424, 736-0184. 

Columbus OH 
Smyrna GA  The biggest and best Ham Store in the midwest 

For your Kenwood, Yaesu, ICOM. Drake and featuring quality: Kenwood products with work-
other amateur needs, come to see in. Britt's Two. ing displays. We sell only the best. Authorized 
Way go Radio, 2306 N. Atlanta Rd., Smyrna GA Kenwood Service. Universal Amateur Radio Inc..  

. 432-8006  1280 Aida Dr., Revnoldsburg (Columbus) OH 
43068, 866-4267. 

Preston ID 
Russ WB7BYZ has the Largest Stock of Amateur  Bend OR 
(ear in the Intermountain West and the Best Satellite TV. Known brands. Call today for more 
Pricer. Call me for all your ham needs. Roe information and inquire about our dealer pro. 
Distributing, 78 So. State, Preston ID 83263, gram. WESPERCOM, P.O. Box 7226, Bend OR 
352-08,10.  97708, 389-0996. 

Bloomington, IL 
ROHN TO WERS—Large stock plus all UNAR-
CO ROHN Retro available for fast drop ship-
ments. Wholesale priers to all users. Also whole-
sale distributor for Antenna Specialists, Regency. 
and Wilson. Hill Radio 2503 G.E. Road Box 1405. 
Bloomington, IL 61701 663-2141 

Terre  Haute IN 
Your ham headquarters located in the heart of the 
midwest. Hoosier Electronics, Inc., #9 Meadows 
Center, P.O. Ben 3300, Terre Haute IN 478003, 
218-1456. 

Littleton MA 
The Reliable Ham Store Serving N.E. Full line of 
ICOM & Kenwood. Yaesu HTs, Drake, Daiwa, 
B& W accemories. Curtis & Trac keyers. Larsen, 
Hustler, Telec/Hy-Gain products. Mirage amps., 
Astron I' S. Alpha Delta protectors. ARRL & 
Kantroniro instruction aids. Whistler radar detec-
tors. Full line of coax fittings. TEL-COM Elec-
tronk Communications 675 Great Rd. (Rt. 119). 
Littleton MA 01460, 617-486-3400/3040. 

Ann Arbor MI 
See us for products like Ten-Tee, R. L. Drake, 
DenTron and many more. O n Monday through 
Saturday, 0830 to 1730. W MVGR, WB8LIXO, 
1AD8OKN and W8RP behind the counter. Pur-
chase Radio Supply. 327 E. Hoover Ave., Ann Ar-
bor MI 48104, 

Hudson NH 
New England's Distributor and Authorized Ser-
vice Center for all Major Amateur Lines. Tufts 
Radio Electronics, Inc., 61 Lowell Road, Hudson 
NH 03051, 883-5005. 

Somerset NJ 
Ness Jersey's only factory-authorized ICOM and 
Yaesu distributor. Large inventory of new and 
used specials. Most major brands in stock. Com-
plete service and facilities. Radios Unlimited, 1780 
Easton Avenue, P.O. Box 347. Somerset NJ 08873, 
469-4599. 

Philadelphia PA/ 
Camden NJ 

Waveguide & Coaxial Microwave Componenti 
Equipment, Laboratory Grade Test Instruments. 
Power Supplies, Buy, Sell & Trade all popular 
makes—Ell', GR. FXR. ESL Sorensen, Singer. 
tic. Lectronic Research Labs, 1423 Ferry Ave., 
Camden NJ 08104, 541-4200. 

Scranton PA 
ICOM, Bird, Cushcraft, Beckman, Fluke, Lar-
sen, Hustler, Antenna Specialists, Astron, Avanti, 
Belden. W2AU/ W2VS, CDE, AEA, Vibroplex, 
Ham-Key, CES, Amphenol, Sony, Fanoei/Couri-
er, B&W, Ameco, Shure. LaRue Electronsa, 1112 
Grandview St., Scranton PA 18509, 343-2124. 

San Antonio TX 
Amateur, Commercial 2-way. Selling Antenna 
Specialists, Avanti, Azden, Bird, Hy-Gain, Stan-
dard, Vibroplex, Midland, Henry, Cushcraft. 
Dielectric, Hustler, ICOM, MFJ, Nye, Shure. 
Cubic, Tempo, Ten-Tec and others. Appliance de 
Equipment Co., Inc. 2317 Vance Jackson Road, 
San Antonio TX 78213, 734-7793. 

DEALERS 
Your company name and message 
can contain up to 25 words for as little 
as $150 yearly (prepaid), or $15 per 
month (prepaid quarterly). No men-
tion of mail-order business or area 
code permitted. Directory text and 
payment must reach us 60 days in ad-
vance of publication. For example, 
advertising for the March. '83 issue 
must be in our hands by Jan. 1st. Mail 
to 73 Magazine, Peterborough NH 
03458. ATTN: Nancy Ciampa. 

DEALER DIRECTORY 
•   

PROPAGATION 
J. H. Nelson 
4 Plymouth Dr. 
Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  06  08  10  12  14  16  18  20  22 

ALASKA 149 78 7 7 38 38 38 7B 7B 14 218 21 
ARGENTINA 21 14 78 79 7B 7 14 218 218 218 218 21 
AUSTRALIA 21 14 78 78 78 78 713.1413 14 14 71 aiik 

21 
CANAL ZONE 148 7 7 7 7 7 14 21 218 218 2'lisr, 
ENGLAND 7 7 7 38 7 14 218 218, 14 17 7 
HAWAII )1 14 71'., 7 7 7 IA, 79, 78 718 718 719, 

7B INDIA 7 7 78 7B 78 7B 14 14 1413 7B 78 
JAPAN 21A 7B 78 7B 7 7 7 7B 78 7B 14 14 
MEXICO 21 7A- 7 7 7 7 7 148 21A 218 21A 2IA 

14 PHILIPPI NES 148 1413 78 78 78 78 7 78 713 78 78 
PUERTO RICO 14 7 7 7 7 7 14 21 218 218 21. 

711148 

21 
SOUTH AFRICA 14 7 7 7 78 14 71 7a.,219 21.9 

7 7 7 lA IA 78 14 MI 14 14B 78 7 
WEST COAST 

CENTRAL 
ALASKA 

21 

148 

14 

14 

7 7 7 38 38 14 21A 218 218 218 

UNITED 
7 7 38 38 

STATE, 
38 7 7 14 

TO: 
21A 21.5. 

ARGENTINA 21 14 7B 78 78 7 14 21 718 21A 21A 718 
AUSTRALIA _21A 14 148 78 78 78 78 7R 14 14 71 71.9. 
CANAL ZONE 21 14 / 7 7 7 7 148, 218 21A 218 7111 
ENGLAND 

7 7 7 18 IA 18 7 IA 7111 14 78 7 
HAWAII 211) 14 78 7 7 7 7 38 78 218 21.8 21A 
INDIA 7B 14 7B 7B 7B 7B 7B 14f1 14E 7B 7B 7B 
JAPAN 218 14B 7B 7B 7 7 7 7 78 7B 14 21 
MEXICO 21 14 7 7 7 7 7 148 218 218 218 
PHILIPPINES 21 14 713 7B 78 7B 7 7 78 

,21A 

70 78 14 
PUERTO RICO 14 71, 7 7 7 7 14 21 218 218 218 21 
SOUTH AFRICA 14 7 7 7 7B 7B 14 218 218 218 21 148 
U.S. S.R. 

WESTERN 
ALASKA 

7 

21 

7 

14 

7 38 38 713 7B 14 14 14B 78 7B 

UNITED 
7 7 38 38 

STATES 

38 7 7 14 

TO: 

218 18 
ARGENTINA 

21 14 7B 713 713 7 79 14 21 218 218 r18 
AUSTRALIA 2113 21 14 148 711 7B 7B 7B 14 14 21 • 1A 
CANAL ZONE 218 14 7 7 7 7 7 14 2 ja.21A 2113 • IA 
ENGLAND 7B 7 7 38 38 38 78 14B M 14 7B 7B 
HAWAII 218 148 14 7 7 7 7 38 7A lA 118 • 1A 
INDIA 7B 148 7B 78 78 78 78 7B 14B 7B 7B 78 
JAPAN 218 21 78 7 7 7 7 7 7 7E1 14 elA 
MEXICO 21 14 7 7 7 7 7 148 218 21/k 718 018 
PHILIPPINES 218 14 1413 713 7B 7 7 7 7 713 78 AA 
PUERTO Rico 148 14 7 7 7 7 7 14 218 .11A 118 18 
SOUTH AFRICA 14 7 7 7 7B 78 7B 14 218 218 71 tan 
u. s. s. R. 7B 7 7 38 31, 78 7B 149 148 1/111 78 711., 

F 1A 
EAST COAST 21 14 7 7 7 39 15, 14 21A slit 718 

A = Next higher frequency may also be useful. 
B = Difficult circuit this period. 

First letter= night waves. Second= day waves. 
G =Good, F = Fair, P= Poor. * = Chance of solar flares. 
# = Chance of aurora. 

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST 

SUN 
JANUARY 

MCC)  TUE  WED  THJ  FRI  SAT 

1 
F/G 

2 
GIG 

3 
GIG 

4 
GIG 

5 
F/G 

6 
F/F 

7 
GIG 

8 
GIG 

9 
GIG 

10 
F/F 

11 
F/F 

12 
F/G 

13 
GIG 

14 
GIG 

15 
F/G 

16 
F/F 

17 
P/F 

18 
F/F 

19 
F/G 

20 
GIG 

21 
GIG 

22 
F/G 

23 F/F 

3° F/G 

24 FiG 

31  GIG 

25 
GIG 

26 
GIG 

27 
GIG* 

28 
F/F* 

29 
P/F 

4 

r' 

4 
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c. 

FT-230R 

•.• 

• QUITE A SIGHT! 
•  (AND EASY TO SEE, TOO!!) 

Spo -ling an all-new Liquid Crystal Display, the FT-230R is Yaesu's high-performance answer to 
your call for a very affordable 2 meter mobile rig with an easy-to-read frequency cisplayl 
The FT-230R combines microprocessor convenience, a sensitive receiver, a powerful yet clean 
transmitter strip, and the new dimension of LCD frequency readout See your Authonzec Yaesu 
Dealer today — and go home with your new FT-230R' 
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F M  T R A N S C EI V E R 

LCD five-digit frequency readout with night 
light for high visibility day or night. 

Two VFOs for quick QSY across the band. 

Ten memory slots for storage and recall of 
favote channels. 

• Selectable synthesizer steps (5 kHz or 10 kHz) 
in dial or scanning mode. 

• Priority  channel  for  checking  a favorite 
frequency for activity while monitoring another. 

• Unicue VFO/Memory Split mode for covering 
unusual repeater splits. 

• Up/Down band scan plus memory scan for 
busy or clear channel. Scanning microphone 
included in purchase price. 

FT-208R 
FM Handheld 
2 Meters. 1 

FT-708R 
FM Handheld 
70 cm 

vi 0 Are T. CALL 

F:r : E7V   17!. . ! ! !, 

SALE SUBJECT 

FCC CERTIFICATION 

yASOU 

• Full 25 watts of RF power output from 
extremely compact package. 

• Buil-in automatic or manual tone burst. 

• Optional synthesized CTCSS Encode ard 
Encode/Decode boards available. 

• Lithium memory backup battery with estimated 
lifetime of five years. 

• Optional  YM-49 Speaker/Microphone and 
YM-50 DTMF Encoding Microphone provide 
maximum operating versatility. 

And don't forget! Yaesu has a complete line 
of VHF and UHF handheld and battery 
portable transceivers using LCD display!!! 

FT-290R - 2 Meters 
SSB/CW/FM Portable 

FT-690R - 6 Meters 
USB/CW/AM/FM Portable 

Price and Specifications Subject To 

Change Without Notice or Obligation 

• 

*RI U  \yAl 4r/ 1 
The radio. 1 482  

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, UA 90/23 • (213) 633-4(07 
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-31 X 
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General coverage, Superior dynamic range, 
2 VFO's, 8 memories, Scan, Notch...COMPACT! 

TS-430S 

0' 10 

NI  ATT NOTCH 

The TS-430S combines the ultimate in 
compact styling with advanced circuit 
design and performance. An all solid-
state SSB, CW, and AM transceiver, with 
FM optional, covering the 160-10 meter 
Amateur bands, it also incorporates a 
150 kHz-30 MHz general coverage re-
ceiver having a superior dynamic range, 
dual digital VFO's, 8 memories, memory 
scan, programmable band scan, IF shift, 
notch filter, all-mode squelch, and built-
in speech processor. 

TS-430S FEATURES. 

• 160-10 meter operation, with general 
coverage receiver 
With 160-10 meter Amateur band cover-
age, including WARC 30.17. and 12 meter 
bands. it also features a 150 kHz-30 MHz 
general coverage receiver. Innovative UP-
conversion digital PLL circuit, for superior 
frequency stability and accuracy. UP/ 
DOWN band switches for Amateur bands 
or 1-MHz steps across entire 150 kHz-
30 MHz range. Two digital VFO's contin-
uously tuneable from band to band. Band 
Information output on rear panel. 

• USB, LSB, CW, AM, with optional FM 
Operates on USB, 1-SB. CV/. and AM, with 
optional FM. internally installed. AGC time 
constant automatically selected by mode. 

• Compact, lightweight design 
Measures only 10-5/8 (270) W x 3-3/4 (96) 
H x 10-7/8 (275) D. inches (mm), weighs 
only 14.3 lbs. (6.5 kg.). 

• Superior receiver dynamic range 
Use of 2SK125 junction-type FET's in 
the Dyna-Mix high sensitivity, balanced. 
direct mixer circuit provides superior 
dynamic range. 

• 10-Hz step dual digital VFO's 
10-Hz step dual digital W O's operate inde-
pendently. include band and mode infor-
mation. Different band and mode cross 
operation possible. Dial torque adjustable. 
STEP switch for tuning in 10-Hz or 100-Hz 
steps. A—B switch quickly shifts B VFO 

to the same frequency and mode as *A" 
VFO. or vice-versa. VFO LOCK switch pro-
vided. RIT control tunes VFO or memory. 
UP/DOWN manual scan possible using 
optional microphone. 

• Eight memories store frequency, mode, 
and band data 
Memories store frequency. mode, and 
band data. Eighth memory stores receive 
and transmit frequencies independently. 
M.CH switch for operation of memory as 
independent VFO. or fixed frequency. 

• Lithium battery memory back-up 
Estimated five-year life. 
• Memory scan 
Scans memories in which data is stored. 

• Programmable automatic band scan 
Scans programmed band width. Scan 
speed adjustable. HOLD switch interrupts 
bapd or memory scan. 

• IF shift circuit for minimum QRM. 
IF passband may be ,noved to place inter-
felting signals outside the passband. for 
bet interference rejection. 

• Teneable notch filter built-in 
Deep, sharp. tuneable, audio notch filter. 

• Narrow-wide filter selection 
NPIR-WIDE switch for IF filter selection on 
S513. CW, or AM, whim optional filters are 
installed. (2.4 kHz IF filter built-in.) 
• Speech processor built-in 
Improves intelligibility, increases average 
-tallt-powerr 

• Fluorescent tube digital display 
Indicates frequency to 100 Hz (10 Hz 
mcidifiable). 

• All solid-state technology 
Input rated 250 W PEP on SSB. 200 W 
DC on CW. 120 W on FM (optional), 60 W 
on AM. Built-in cooling fan, multi-circuit 
final protection. Operates on 12 VDC, or 
120 VAC. or 220/240 VAC with optional 
PS-430 AC power supply. 

• All-mode squelch circuit, built-in 
• Noise blanker, built-in 
• FtF attenuator (20 dB) 
• Vox circuit, plus semi break-in with 
side-tone 

Optional accessories: 
• PS-430 compact AC power supply. 
• PS-30 or KPS-21 AC power supplies. 
• SP-430 external speaker. 
• MB-430 mobile mounting bracket. 
• AT-130 compact antenna tuner, 
80-10 m incl. WARC. 
• AT-230 base antenna tuner, 
160-10 m incl. WARC. 
• FM-430 FM unit. 
• YK-88C (500 Hz) or YK-88CN (270 Hz) 
CW filters. 
• YK-88SN (1.8 kHz) narrow SSB filter. 
• YK-88A (6 kHz) AM filter. 
• MC-42S UP/DOWN hand microphone. 
• MC-60A deluxe desk microphone. 
UP/DOWN switch. 

More information on the TS-430S is 
available from all authorized dealers of 
Trio-Kenwood Communications. 1111 West 
Walnut Street. Compton, California 90220. 

KEN WOOD ...pacesetter in amateur radio 

Specifications and prices are subject to change without notice or obligation. 


