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RTTY Tuning: The New Solution 
1V1 This simple tuning indicator whipped 
‘1 the competition and took first place in 
73's Home-Brew II Contest. 

WB2OSZ 10 
Uncover Equipment for 
OSCAR Phase III 
11 Lurking in flea markets and junk boxes 
11\ is everything you need to work 

OSCAR. K6KLY tells what to look for 
and how to make it work.  . K6KLY 18 

Up and Coming: 
Direct-Broadcast Satellites 
Part II looks at the technical problems with 
communications at 12 GHz, which may be 
offset by the advantages.   N8RK 26 
The Fun-Vac: 
A Synthesis of Old and New 
rvi This one-tube transmitter combines 

the circuits of the fifties with the tech-
nology of the eighties. It also keeps 
your coffee warm  . WAQRBR 32 

Adventure in Sarawak 
Two DXpeditioners journey to the land of 
headhunters—and send a signal to the rest 
of the world.  VK9NL 42 
Put 2 Meters in Your Shirt Pocket 

Radio Shack's Pocket Weatheradio 
makes a dandy 2-meter receiver. A few 
quick modifications will get it right on 
target  K3PIG 

The Secret Telemetry of OSCAR 8 
Do those numbers from the sky mean any-
thing? You bet.  K5OM 
Scandinavia: The 2-Meter 
Dream Vacation 
Licensing, frequencies, and procedures—it's 
all here. All you need is a plane ticket. 

.  WA6OGW 
Twisted Remote Control 
[K1 This circuit is easy to build and easy to 
16--11 use. The twist is that you probably own 

the most important part.  WD5JWY 

RTTY Tuning-10 

Take Your IC's Temperature 
NI Like people, solid-state devices get sick 

if they get too hot. W3K BM provides a 
way to answer the burning question, 
"How hot is hot?"  W3K BM 

46  The Q-Master Cavity Filter 
rKi  A high-Q tilter that uses no copper and 
  no silver-plating—just coffee cans and 

52  some ingenious thinking.  K B6AL 
Push Your Radar Detector 
to the Limit 

Without this simple modification, you 
II. al won't know what you are missing —un-

58  tii it's too late.  W5LFM 
Personalize the 
M800 RTTY Program 

64 

Sarawak 9M8-42 

Now you can design and save your own 
version of this popular software pack-
age. All it takes is a POKE or two. 
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Extensive Versatility for the Serious Operator 

MODE 
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ALGER& SAND 

The ICOM IC-740 
offers features found 
only on the best amateur 
equipment and perform-
ance second to none. 

Dynamic Range. 
The IC-740 is built to 
withstand strong 
adjacent signors and still 
maintain sensitivity and 
distortion-free output of 
the desired signal in its 

$50 
C a Sh  ri e b at e  
$50.00 for the purchase 

of an IC-740. 
BeginS Dec 15 1982 
Expires Mar 31  1983 

rversmrr 

MINE 

SFUT 

MEMO 

;ICO M1 HF TRANSCEIVER IC-7',2 

passband. With a 
dynamic range of over 
100 dBm and an 
Intercept point of 
+18dBm, the IC-740 
receiver is a true 
performer. The IC-740 
receiver is also crunch 
proof, and unlike many 
receivers that have good 
receiver specifications, it 
does not collapse under 
the presence of an RE 
field. 

Other outstanding 
features that are a must 
for a modern, high-
performance amateur 
receiver are included 
in the IC-740: 

Passband Tuning, 
adding an 
additional fil-
tering element 
to the receiver 
passband PIUS 

11, 100Hz 

giving control of the 
actual width of the IF 
stages of the receiver. 
variable from 2.4 kHz 
to 700 kHz in SSB, CW or 
RTTY. 

Variable AGC, a two 
speed AGC with an OFF 
position allows proper 
selection of AGC speed 
regardless of mode. VOX 
or -CW breakin. The OFF 
position makes the IC-740 
easily adaptable to fre-
quency converters. 

A Noise Blanker that 
really works with both 
wide and narrow pulse 
widths and a threshold 
control to give the 
optiumum blanking with 
minimum of signal 
distortion. 

And the IC-740 has 
an optional internal 

1NCR:MENTAL 
TUNING 

RECEIVE  TRANSMIT 
VFO 
AM mB 

111111 

SPUT 

11111 

WRITE 

R1T MT MEMO 

SOUD STATE All BANDER 

Power Supply giving 160-
10 mete- trcnsceive 
coverage in one 
package 

EX238 
AC POWER 
SUPPLY 

These arid other fine 
receiver features plus 
ICOM's renowned 
transmitter audio make 
the IC-740 the finest 
amateur transceiver 
around today 

IC OM 
The World System 

ICOM Americo, Inc.. 2112-116th Ave NE, Bellevue. WA 98004 (206)454-8155 / 3331 Towerwood Dnve. Sure 307, Dallas. D( 75234(214)620-2780 
All stated speoficonons ore opprom more ond sub)ect to chor e wrrhoui nonce o  gonon  AJI ICOM rodlos significonny exceed FCC regulonons limonng spunous ernnuons 



KLM/Tri-EX 
SALE! 
KT-34A 

REGULAR $389.95 

SALE $299 
KT-34XA 

REGULAR $569.95 

SALE $459 
TRI-EX W-51, 51' TOWER 

REGULAR $999.95 

SALE $799 
NEIN! 30M BEAM 

CALL FOR PRICE/INFO. 
PRICES ARE FOB CALIF EXCEPT FOR CERTAIN 

CO MBINATIONS PLEASE INQUIRE 

8 KEN WOOD 4/ Uti\IE U •0- 
J FT-208R 

2 METER FM. 

TS-930S 
.t .ii E l l 7 ]  :r;_;:. 

7_7  T̀z - 1 1 ; 
s-1  ii 5 777 6-FT-708R 

70CM, FM. 

CALL FOR 
SALE PRICES 

I  i  

W/ANTENNA 

PLUS FREE 
- 

BONUS. 

$1799 SAVE 
TS-430S 
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- SP-930 SPKR 

MC-60A MIC 

YK-88C-1 FILTER 
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. COWER 
n action! 

F IT'S FOR HAM RAD10._.. 
E SHOULD HAVE IT IN 

CALL FOR PRICE_ 

RAI MICE 

4 1,11114. 
2 METER AMPLIFIERS 

B-3016 30W IN, 160W OUT 
REG. $239.95 $199.95 
B-1016 10W IN, 160W OUT 
REG. $279.95 $249.95 
B-108 10W IN, 80W OUT. 
REG. $179.95 $159.95 
B-23 2W IN, 30W OUT. 
REG. $89.95 $79.95 

Cr ICO M 
NEW! AVAILABLE! 

IC-R70  :__  ._,......,, 
. , 
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:::.. 

_ .._.L_Laiiik,   
_ GENERAL COVERAGE 

RECEIVER 

REGULAR $749 

SALE $649 
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ETD ALPHA 
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SPECIAL PRICES ON 

ALL ALPHA EQUIPMENT 

SERVING H . 
BETTER. 

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

40 4 

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

EXCEPT FOR SOME ALPHA TRI EX and KLM ITE MS 

FREE 8 0 0 
PHONE 8544046 

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

OVER-THE-COUNTER, 10AM to 5:30PM. 
MONDAY THROUGH SATURDAY 

CALIF ORNIA CUSTO MERS PLEASE PHONE O R VISIT LISTED STO RES 

ANAHEIM, CA 92801 
2620 W La Palma, 

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

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

Hwy 24 Downtown Len 27th off-ramp 

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

HAM 
RADIO 
OUTLET 

SAN DIEGO, CA 92123  VAN NUYS, CA 91401 
5375 Kearny Villa Road (619i 560-4900  6265 Sepulveda Blvd.. (213) 988-2212 

Hwy 163 & Clairemont Mesa Blvd  San Diego Fwy at Victory Blvd. 
AEA•ALLIAF, • AMPHENOL • ARRL •A , '.  DAI WA • DRAKE • DX EDGE • DX ENGINi •. , • E'MAL  MIRAGE • NvE • I,ALOMA, •  • HoHN • SHURE • TELE* 

AvANTi • BE.1  P. • ,q  ,, t  • BERK TIC • BIRD • Ei  HUSTLER • HY•GAIN • ICOM • J W MILLER • Kt P.WOOD • KLM TE MR0 • TEN TEl • TRISTA., • ..)COM • YAESU and many mom. 

BUTTERNUT •CALLBOOK •CDE •COLLINS•CuRloS•CuSHcRAT T LARSEN • LUNAR • METZ • MnJ • MICRO LOG • MINI PRODUCTS 

Prices. specifications. descriptions subject to change Without notice  Calif residents please add sales tax 



R-X Noise Bridge 

• Learn the truth about your 
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 csarge 

a 

V/S4 

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 

A NTENNAS 

Because you and the 
leading radio manu-
facturers want the 
best-performing, the 
best looking antenna; 
Centurion has grown 
to be the Duck leader. 
We've developed 
many smaller antennas 
to make the hand-
held radio perform 
better, and now the 
newest duck. the Tuf 
Duck "mini". It's 
shorter (about 3") yet 
it's a full 1/4 wave 
radiator on VHF 

ctLal Size 

CENTURION 
Phone 402/467-4491 
Telex 48-4377 CENTURION LCN 
P.O. 3ox 82846  Lincoln, NE 68501 2846 

102 

INFO 
Manuscripts 

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We 
can assume no responsibility for loss 
or damage to any material. Please 
enclose a stamped, self-addressed 
envelope with each submission. Pay-
ment for the use of any unsolicited 
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices. 
"How to Write for 73" guidelines are 
available upon request 

Editorial Offices: 

Pine Street 
Peterborough NH 03458 
Phone: 603-924-9471 

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) $5300 

Elsewhere: 
Canada and Mexico—$27.97/1 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 
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(ISSN 0745-080X) is published monthly 
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the publisher Microfilm Edition—Uni-
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TONE TO PULSE 
SIMPLEX INTERCONNECT 

ANNOUNCING 

PRIVATE PATCH II 

AT LAST... Professional quality interconnect at an 
affordable price! Imagine the convenience of having 
your own private, commercial quality mobile tele-
phone in your car. And without the hassles of shared 
systems. Put your base FM transceiver to work while 
on the road. Our ultra state of the art digitally proc-
essed audio scheme (Patent pending) totally 
eliminates the continuous train of squelch tails which 
has kept you away from sampling interconnects. Our 
nonsampling approach has additional benefits: 1. In-
terface to your transceiver is the MOST SIMPLE EVER. 
Connects only to microphone and speaker jacks! NO 
INTERNAL CONNECTIONS OR MODIFICATIONS RE-
QUIRED! 15 minutes typical installation time. 2. Works 
with ANY FM transceiver. (T/R speed is not critical.) 3. 
Operates through any repeater or simplex without use 
of tone equipment. Imagine having TOTAL access to 
your own home phone from 100 miles away! Our busy 
channel ringback inhibit logic prevents "accidental" 
interference to a QS0 in progress when a phone call is 
received. This feature will keep you out of hot water 
with co-channel users! Discover for yourself what 
high quality simplex interconnect soLnds like. Call us, 
and listen to actual "on the air" tapes of this incom-
parable interconnect product. 

STANDARD FEATURES 
• Compatible with either rotary or tone exchanges 

• 16 Digit buffer memory — dial as fast as you want 

• 3201 tone decoder chip 

• High quality glass circuit board 

• CW identification 

QUALITY AND ENGINEERING... 
THAT YOU CAN DEPEND ON!! 

• Five digit user programmable sequential access code — 
60.000 code combinations 

• Sophisticated toll restrict — restricts any quant ty of 
leading digits 

• Both accessing and dialing are compatible with speed 
dialing equipment 

• Operates superb through repeaters — no special tone 
equipment required 

• Three/six minute "time out" timer is resettable from 
mobile four CW ID warnings during last minute 

• Ringback (reverse patch) pages you once with CW ID — 
answer when convenient with your access code 

• Busy channel ringback inhibit logic — prevents 
accidental interference to OSO in progress 

• Most easily interfaced autopatch on the market 

• Positive control logic 

• Fully digital timing —there are no timing adjustments! 
assures quick easy set-up 

• Touch toneTm digits and strobe pulse available on DIP 
socket 

• Modular phone jack and cord 

• Self contained 115 VAC supply (230 VAC 50/60 cycle export 
model available) 

PRIVATE PATCH II $475 

NOW REDUCED 

PRIVATE PATCH I $399 
HAS MOST OPERATIONAL FEATURES 
OF PRIVATE PATCH II — BUT IS FOR 
USE ONLY ON DTMF EXCHANGES 

AND OF COURSE: 

ONE YEAR WARRANTY 
14 DAY RETURN PRIVILEGE 

UNMATCHED CUSTOMER SERVICE 

SEND OR CALL FOR BROCHURES 
INQUIRE ABOUT COMMERCIAL MODELS 

DEALERSHIPS INVITED 

Connect S stems 
Formerly Auto Connect 

P.O. BOX 4155 
TORRANCE, CA 90510 
PHONE (213) 540-1053 



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

THE CONNECTICUT 

CONTEST, CERTIFICATE, AND 

CHOWDERHEAD CLUB 

There are three items on my 

agenda which may be of less 
than great importance to you. 

One has to do with some won-

drous changes wrought by the 
International Amateur Radio 
Union. wherein, I was told by sev-

eral of the assembled at the re-

cent Bangkok hamfest, the ARRL 
was finally dumped out of the 

driver's seat. There was an un-

seemly amount of rejoicing 

among our supposed friends 
overseas. 

While the League has gra-

ciously permitted foreign ama-
teur radio societies to belong to 

this illustrious organization, HQ 
always insisted that they have 

complete control of it. Unrest has 

been brewing for quite a few 
years over this, with a growing 

number of malcontents foment-

ing revolution over the high-

handed, low-action management 
by the League. 

Oh, there goes that miserably 

crotchety old Wayne Green, grip-
ing about the League again... 
right? Well, you probably believe 
in the Tooth Fairy, too, so who 

am Ito suggest you take off your 

smoked glasses and see what 
your bumbling voting record at 
ARRL elections has cost you. 

But, if you even have a shred of 

question about how our beloved 
League is perceived overseas, 

then for heaven's sake try to find 
your old rig up there in the attic 

and get on the air for a day or 

two... make some DX contacts 

...and, after you've gone 

QSL OF THE MONTH 
This month's winning QSL is from Lutz Hannig DL9GI of Berlin. West Germany. Lutz's 

unique design depicts a confused-looking Red Baron flying into the center of a multi-colored 

radio wave. The card cleverly focuses your attention to the center by moving from the black 

background to the bright yellow and red of the middle. The rapid shift in hue lends depth to the 

scene, making it appear as if the aviator were flying into the maw of some great creature. Lutz's 

consign, emblazoned in white at the bottom, ensures that the viewer knows where this card is 

from. 

If you would like to enter our QSL card contest. put your OSL in an envelope with your choice 

of a book from 73's Radio Bookshop and send it to 73. Pine Street. Peterborough NH 03458. 

Attn: OSL of the Month. Entries which do not use an envelope or do not specify a book will not 

be considered. 

through all the usual drivel 

... probably mercifully covered 

up by ORM ...ask 'em what they 
think. You'll get an earful from a 
bunch of 'em. 

At any rate, there was general 

rejoicing at Bangkok over the 
freeing of the slaves as news of 
the vote to move IARU headquar-

ters from some almost totally 

unknown town in Connecticut to 
Geneva was spread. Who knows, 
perhaps the IARU will now be 

able to develop some clout! 

Item two has to do with the re-
cent director election wherein 

Mary Lewis eked out a win by 

less than ten votes...raising 
hell with the morale of the en-

trenched chauvinists at HQ. 

They'd said for years that, dam-

mit, this was a man's hobby and 
they didn't need any women on 

the board of directors. One ex-

president of the outfit said that 
hell would freeze over before 

they'd let a woman get on the 
board. I wondered about that, so 

while in Bangkok I made a visit to 
Hell (a well-known Bangkok res-
taurant) and found that it had 

not, in fact, frozen over. Well, so 
much for ex-presidential predic-

tions. No wonder they dumped 

him. 

Then there was the defeat of 

poor Don Miller out in Indiana. 

Don has had a rough time of it. 
First the HQ gang did all they 

could to keep him from being 

elected the first time. Then they 
trumped up a bunch of baloney 

and scared him into resigning, 
threatening to put on the pres-

sure to get him fired from his job. 
Knowing that HQ had been able 
to get Mary's job, he panicked. 

With Dannals and Baldwin out of 

the driver's seat at HQ, Don ap-
parently thought he might be 

able to make it back into the di-

rector's chair again. Well, one 

thing no one at HQ wants to have 

to live with is a director who 

starts asking questions and 
shows any initiative at really di-

recting. They have their short 

yearly meeting, vote on every-

thing unanimously, and go home. 
Do not rock the boat, please. 

Remember that we here at ARRL 

are all one happy family and that 

Wayne Green is a kook. Close, 

but no cigar...actually I'm a 
cook ...love to cook. 

So Metzger is your Midwest Di-

rector and those who voted for 

this chap are welcome to him. 

Some of the other directors like 

him, others sneer and call him a 
toadying turkey. That sort of talk 

is ill-becoming of directors, even 

if it might be true. I try to look at 

the bright side...the more all 
this politics screws up the 

League, the more interesting 
things I can write about. 

Since most of the older timers 
at the League have bailed out, 

the attitude has improved a bit. 
The old-timers' perception of the 

membership was as a bunch of 
nitwits who could easily be led in-

to anything they wanted. Unfor-
tunately, there was more truth in 

this perception at times than was 
comfortable. For every thinking 

ARRL member, there was a coun-
terbalancing group of blind fol-

lowers, eager to buy whatever 

the latest party line demanded. 

The laughter was uncontrolled 
at HQ when they came out with 

incentive licensing. This was 

their plan to disenfranchise 85% 
of the hams from the phone 

bands, returning us to the pre-

WWII licensing system of two 
classes, one with phone bands 

and the other without. Would you 

believe that almost 50% of the 
ARRL members bought the idea 

... mostly on the basis of the 
nice name they'd given it. Who 

could be against incentive licens-

ing? Only those who bothered to 
read the fine print, which turned 

out to be a minority. And a lot of 

those opposing it were fighting it 
because they didn't want to have 
to go down and retake the test all 

over again rather than because 

the whole idea was ridiculous. 

The few firms still left in the 
amateur radio industry are 
waiting to see some positive 

moves by the new management 

of the League. There's not much 

left of the industry any more. 
95 °/o of the manufacturers are 

long gone.. and 95% of the 
dealers are gone. We used to 
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Big LCD, Big 45 W, Big 21 memories, compact. 

VOL-'•- SQL 

"1-Ft- 79,840. 

Watts to see... 

+ K E N \A/ 0 0 0 rr  FIVE -rFts:kna s cerveFt 

REV  C. TUNING  PRIO 

- C =I -  M E M 

TR-7950/7930 
Outstanding features providing maximum 
ease of operation include a large, easy-
to-read (direct sunlight or dark) LCD 
display. 21 multi-function memories, 
automatic offset, programmable priority 
channel, memory and band scans, built-in 
lithium battery memory back-up, built-in 
16-key autopatch encoder, and a choice of 
a hefty 45 watts output (TR-7950), or 
25 watts output (TR-7930). 

TR-7950/TR-7930 FEATURES: 

• NEW, large, easy-to-read LCD 
digital display 
Easy to read in direct sunlight or dark 
(back-lighted). Displays transmWreceive 
frequencies, memory channel, repeater 
offset. (+.S.—). sub-tone number (F-0,1. 2. 
3), tone, scan, and memory scan lock-out. 
Includes LED S/RF bar meter. and LED 
indicators for REVERSE. CENTER 
TUNING. PRIORITY. and ON AIR. 
• 21 NEW, multi-function memory channels 
Stores frequency, repeater offset, and 
optional sub-tone channels. Memories 1 
through 15 for simplex or ± 600 kHz 
offset. Memory pairs 16/17. and 18/19 are 
paired for non-standard repeater offset. 
Memories "A" and "B" set upper and lower 
scan limits, or for simplex or ± 600 kHz 
offset. In MEMORY mode, a circle of light 
appears around the memory selector 
knob. When the memory selector knob is 
rotated in either direction to channel 1. an 
audible "beep" will sound. 

• Choice of 45 or 25 watts output 
The TR-7950 provides a hefty 45 watts 
output, while the TR-7930 features a more 
modest 25 watts. A HI/LOW power switch 
allows power reduction to approx. 5 watts. 

PAIR 
16 -17 
18 - 19 

ALERT  OPER  F - SELEC11-7  

KEI  NI.CH 
E MI-  M OM-

--- PRIORITY — 

• Long-life lithium battery memory back-up 
Built-ill lithium battery has an estimated 
5 year life. 
• Automatic offset 
The microprocessor is pre-programmed 
for simplex or ± 600 kHz offset, in accord-
ance with the 2 meter band plan. 'OS" 
key allows manual change in offset. 
• Programmable priority alert 
The PRIORITY channel may be pro-
grammed in any of the 21 memories. With 
ALERT switch "ON7 a dual 'beep" sounds 
when a signal is present on the PRIORITY 
channel. An OPER switch allows an easy 
move to the PRIORITY channel. 
• Programmable memory scan lock-out 
"LO" key for programming scan to skip 
selected memory channels, without 
erasing the memory. 
• Programmable band-scan width 
The lower limit may be programmed into 
memory "A7 and the upper limit into 
memory "137 
• Center stop during band-scan, 
with indicator 
Stops in center of channel during band-
scan, with center tuning indicator. 
• Scan resume selectable 
Scan stops on busy channel. Selectable 
automatic time resume-scan (approx. 
5 sec., adjustable). or carrier operated 
resume-scan. A scan delay of approx. 
1.5 seconds built-in. 
• Scan control using up/down microphone 
Momentarily pressing UP or DOWN button 
on microphone tunes one step in the 
selected direction, on memory or on 
5-kHz step tuning. Holding the button 
for about 2 seconds starts UP or DOWN 
automatic scan action. Scan start also 
possible using "Sc" key on keyboard. 
Scan may be cancelled by momentarily 
pressing the PTT switch, or by pressing 
both UP/DOWN buttons simultaneously. 

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

• Programmable sub-tone channels 
Optional TU-79 3 frequency sub-tone unit 
provides keyboard selectable sub-tone 
channels, which may be stored 
in memory. 
• Built-in 16-key autopatch, with monitor 
The keyboard functions as a 16-key 
autopatch encoder during transmit. 
DTMF tones appear in the speaker output 
when a key is pressed during transmit. 
• Front panel keyboard control 
Used for selecting frequency, offset, pro-
gramming memories, controlling scan, 
and autopatch encode. Keyboard lighting 
is provided. 
• Extended frequency coverage 
Covers 142.000-148.995 MHz. in 
5-kliz steps. 
• Repeater reverse switch 
Locking-type switch. witt indicator. 
• "Beeper" amplified through speaker 
• Compact, lightweight design 
• Easy-to-install adjustable-angle mobile 
mounting bracket 

Optional accessories: 
• TU-79 three frequency tone unit. 
• KPS-12 fixed-station power supply 
for TR-7950. 
• KPS-7A fixed-station power supply 
for TR-7930. 
• SP-40 compact mobile speaker. 

More information on the TR-7950 and 
TR-7930 is available from all authorized 
dealers of Trio-Kenwood Communications. 
1111 West Walnut Street, 
Compton, California 90220. 

KENWOOD 
...pacesetter in amateur radio 
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have nearly a thousand ham 

dealers around the country sell-
ing 73 over their counters! Now 

there's a few score. You know 

this when you look around for 

some place to go to see a new 
rig. A few years ago, ham stores 
were almost everywhere... 

today they aren't. There's just 

one or two left in all of New 

England, for example. 

THE CODE 

Which really brings us to a 
discussion of the Morse code. 

Just what you really wanted, eh? 

Yes. I know the League is dedi-

cated to preserving the code. 
And, believe me. I have heard all 

the old saws about the code be-
ing the only thing protecting us 
from the hordes of CBers and 

keeping the ham bands from be-
ing like the CB bands. What a 
crock of ... er. . . stuff. Frankly, 

I'm not at all convinced that if 

we set up booths on the street 

and gave away ham tickets to 

any passerby, we could attract 
anyone to our hobby. 

There is now a rising call for 

getting older people into ama-
teur radio, our having failed to 
interest kids any longer. Just 

what we need. Sure, the hobby is 

great for oldsters. It would keep 

them from getting lonely. It 

would give them something to 

do in their twilight years ... ker-

chunking repeaters and jam-

ming nets. Why save all that fun 

for just the Extra-class hams, 
eh? Of course, we aren't going 

to provide our country with 

much in the way of technicians, 

engineers, and scientists this 

way...or electronic fodder for 

our war machine, should we de-
cide to save the world for 

capitalism again. But we would 

be able to sell some rigs, there-
by enriching the lives of the Jap-

anese manufacturers. I say let's 
get at it. Let's get into the old 

folks homes and set up club sta-
tions...give licensing classes 

...and call in Bash so faltering 

memories won't even have to 

learn any theory. 

Word from the underground 
has reached me that the outfit 
selling the FCC Morse-code ex-

ams at Dayton was run by none 

other than a very well-known 
California ham. We really have 

to see that those tapes get bet-
ter distribution so that old peo-

ple, who have more trouble than 

kids with the code, are not dis-

criminated against. Why should 

we penalize old people just 

because they can't learn the 

code? 
As a matter of fact, if we are 

going to go along with the 

modern morality, we should set 

up a system whereby anyone 

who has shown proof that he 
has seriously tried to learn the 
code, yet failed, would get a li-

cense. In today's world, it is not 
the answer to the question 

Continued on page 101 

"It's the FCC! They're not just renewing your license—they're also giving you a 
Caribbean cruise!" 
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John Langner WB2OSZ 
115 Stedman Street 
Chelmsford MA 01824 

RTTY Tuning: 
• The New Solution 

This simple tuning indicator whipped the competition 
and took first place in 73's Home-Brew II Contest. 

W hat is your favorite 
method to tune in 

a rachoteletype (RTTY) sig-
nal quickly and accurate-
ly on an SSB receiver? A 
dual ellipse on an oscillo-
scope? Light-emitting diodes 
(LEDs) activated by mark 
and space filters? A sig-
nal-strength meter? By ear? 
Here is a new one that 
might make you change 
your mind. 

Background/The Problem 

When Teletype signals 
are sent through audio chan-
nels, they are usually con-
veyed by switching between 
two tones with a different 
timing pattern for each of 
the characters. During peri-

ods when no characters are 
being sent, a steady tone, 
called the "mark" tone, is 
present. The other tone is 
called the "space" tone. 
A device called a "termi-
nal unit" (TU) extracts these 
two particular tones from 
any background noise and 
produces a digital signal 
suitable for a printer or 
computer. 
If this audio signal is com-

ing across a telephone line 
or an FM radio link, the fre-
quencies of the tones at the 
receiving end will be the 
same as at the origin. How-
ever, there can be a problem 
when using an SSB receiver, 
because a slight mistuning 
will change the frequencies 

Photo by Mark Hood 

of the tones heard and the 
terminal unit will not work. 
Over the years, various 
methods have been devised 
to indicate when the proper 
tones are detected. Here is a 
new one. 

A New Solution 

As shown in Photo A, the 
circuit displays its output 
with a row of 20 LEDs. Each 
one will light up when the 
strongest audio frequency 
present is within its particu-
lar range. The two with the 
pointers over them corre-
spond to the mark and 
space tones. A constant 
mark signal is tuned proper-
ly when the LED under the 
left marker is lit. When char-
acters are being received, 
the LEDs under both mark-
ers will be lit. If the tones are 
low in frequency, LEDs to 
the left of these positions 
will be lit. Higher frequen-
cies activate LEDs farther to 
the right. It's as easy as tun-
ing an FM broadcast receiv-
er with a tuning meter! 

Theory of Operation 

The simplified block dia-

INPUT  TIMING 

CLOC 

gram in Fig. 1 illustrates the 
basic principle involved. 
Each time the input signal 
completes a cycle, the cur-
rent content of the counter 
is captured in the latch. Af-
ter a brief delay, the counter 
is reset and resumes count-
ing for another cycle of the 
input signal. Meanwhile, a 
decoder is looking at the 
output of the latch and se-
lects one of the LEDs based 
upon it. 
For example, let's sup-

pose we had a clock of 200 
kHz and an input signal of 2 
kHz. During each cycle of 
the input signal there would 
be 100 clock pulses, so the 
counter would contain 100 
when the latch grabs the 
counter's output. If there 
was an LED corresponding 
to a count of 100, the decod-
er would cause it to light up 
until a different count was 
obtained from the counter. 
A higher frequency input 
would result in a shorter pe-
riod, a smaller count, and a 
different LED. 
Keeping this simplified 

model in mind, let's look at 
the actual circuit (Figs. 2 and 

RESET 

COUNTER 

LED DISPLAY 
5AvE 
COUNTER  9  0  0 0 
CONTENT 

LATCH DECODER 

Photo A. Appearance of the display for a correctly tuned 
signal. 
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+12V 
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1 

84  I 
2200 
1/2W 

C2 
001 

TI)44,46 z ,D,424,4,317,I, 3 

/77  /77  /77 
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,77 

NE 565 
5 

21 
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55 

D 418 

C5  C6 
33pF  33pF 

IC2 

74221   - 111 F)I-• 
—  TS— 0 1-2. 7  
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C4 

• 

Is IZ947354 

0 

•5V 

145 
2200 
i/2W 

-I2V 

Cl 
20pF 

 )I— 

XI 
3195MHz 

IC3 
7404 

0 
111—?:•%. 

12 

13  12  II  IC 1 >, 1 

Re 
3300 
IRA  

I  C)13 
20pF 

89 
4700 

3) and see how it differs. 
Starting from the audio in-
put on the left, the first thing 
you will notice is the 565 
phase-locked loop. I initially 
tried some experiments with 
bandpass filters and a 
Schmidt trigger. This worked 
great with a nice clean 
waveform from a signal gen-
erator, but was pretty use-
less with a noisy signal from 
a sideband receiver. The 
phase-locked loop does a 
good job of following a sig-
nal through the noise and 
providing a nice clean 
square wave of the same fre-
quency for later logic cir-
cuits. The two diodes before 
it provide protection against 
large signals that could 
damage the IC. 
Next we have a couple of 

one-shots (IC2) to generate 
timing pulses at the end of 
each cycle. Four separate 
steps are involved: (1) Stop 
the clock so the count isn't 
changing during latching. (2) 
Capture the contents of the 
counter in the latch. (3) Re-
set the counter. (4) Restart 
the clock. 
When the counter is reset, 

_; 

•5V 

1E5 
74191 

LOAD  D 

• 

CL•  E IA 15 
IC6 
74191 

LOAD D c   

El 

A 

1C3 
7404 5_6 0 1C8 7410 LOAD 

i7 

13 

4 

- -0 

0. 22 

•J A 

2 3 I71,2 
RESET 

104 
7493 

A 
ELK 
A 

2 

3 
4 

3 

5 
IC3 
7404 

4 

4 3 

IC3 
7404 

1C8 
7410 

IC? 
74273 

CLR 

I6 
5 

2 

65 
•5‘/ 

•5V 

'CO 
7485 

0  NO 

Al  RI 

42  62 

43  83 

9 

Fig. 2. Main circuit for tuning indicator. 

it is set to — 3 rather than 
zero as you would probably 
expect. (See pins 9, 10, 1, and 
15 of the counters.) This is to 
make the mark and space 
tones fall in the middle of 
the frequency ranges for the 
corresponding LEDs. 
When the most signifi-

cant bit of the count (IC5, 
pin 7) is 0 and the next bit 
(pin 6) is 1, the count is in the 
range of 64-127. This is the 
region where the display is 

MV57164 
LETS 

enabled. If the counter con-
tent reaches 128, IC6 is dis-
abled through pin 4 and 
counting stops. This pre-
vents overflowing and a 
false display for a very low 
frequency input. 
Under the latch (IC7), you 

will notice a 7485 magni-
tude comparator. Each time 
the latch is clocked, it com-
pares the counts for the cur-
rent and preceding cycles. 
When the low-order four 

LED2 

• 

Y 

7 6 

9  7  6  5  4  3  2 

7  6  5  4 3  2 

C  8  A 

o3  i4 115 
9  7  6  5  4 3  2 

7  6  5  4 0 
C  B  A 

12 13  14  ;5 

.715 4  3  2 f  
4  3  2  1  0 

8  A 

2  113  114 115 
85 84 83 

1010 1011 1012 

7445 

• 

b2 b1 80 

2 

D5 

84 

D3 

82 

bo 

bits are the same, the dis-
play is enabled for the next 
cycle. This blanks the dis-
play during changes, result-
ing in a much cleaner ap-
pearance and dimming with 
only noise present. High-
order bits could also be 
compared with another chip 
but I doubt it would have 
much effect because counts 
for consecutive cycles dif-
fering by a multiple of 16 are 
probably quite rare. 

RIO 
820 
••• • •5V 

TOP VIEW OF BAR 
GRAPH DISPLAYS 

POWER CONNECTIONS 

IC GROUND •SV 

2,5,6,9-12 8 16 

3,8 7 14 

4 10 5 

7 10 20 

Fig. 3. Display portion of tuning indicator. 
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10 REM-- RTTY TUNING INDICATOR DESIGN PROGRAM. 
00 REM--
30 REM-- WE2OSZy APRIL 1982 
40 REM--
50 RIM-- 59 AND S9 ARE DESIRED COUNTS FOR MARK S SPACE LEDS. 
60 REM--
70 M9=91 
80 S9=84 
90 REM--
100 PRINT 'WHAT 
110 INPUT M 
120 PRINT 'WHAT IS SPACE (HIGHER) FREQUENCY  
130 INPUT S 
140 IF M.,=S THEN  BE LOWER FREQUENCY.' \ STOP 
150 REM--
160 REM-- CAICULATE COUNTER PRESET VALUE. 
170 REM--
180 r ANT((M9111M-S91115)/(M-S/K.5) 
190 IF ABS(P) 63 THEN PRINT 'INVALID PRESET COUNT.' 
200 REM--
210 REM-- CALCULATE THE CRYSTAL FREQUENCY. 
220 REM--
230 X=((M9-P)*1$1.(59-P)415)418 
240 REM--
250 REM-- PRINT CALCULATED 
260 REM-- PRODUCE CHART OF 
270 REM--
280 PRINT 'WHERE WOULD YOU 
DEFAULT)'; 
290 INPUT Of 
300 IF 0$= "  THEN O WTT:' 
310 OPEN n$ FOR OUTPUT AS FILE $1 
320 PRINT $1,'MARK FREQUENCY ='4M4'HZ, SPACE FREQUENCY  
330 PRINT $1 
340 REM--
350 PRINT 
360 PRINT 
370 N=128 
380 P2=P 
390 IF P2 

IS MARK (LOWER) FREO WNCY*1 

PRIN1  'MARK MUST 

VALUES FOR CIRCUIT AND 
FREQUENCY RANGES FOR EACH 

LIKE THE OUTPUT (TERMINAL 

$1 
$1, COUNTER PRESET 

0 THEN P2=P24.256 

= '4P1'  (BINARY '1 

Construction and 

Adjustment 

As shown in Photo A, the 
LED displays and three de-
coder chips are mounted on 
a small piece of perfboard 
which can be installed on 
the front panel of a terminal 
unit. The rest of the proto-

\ STOP 

LED. 

IS 

type was constructed with 
wire wrapping for ease of 
modification during devel-
opment. You can reduce the 
cost by using solder-tail 
sockets with point-to-point 
wiring or making a PC board. 
With no input applied to 

the circuit, adjust R3 so that 

400 IF P2-14 THEN 440 
410 PRINT $1, 1 1 
420 P2=P2-N 
430 GO TO 450 
440 PRINT $1.'0'; 
450 N=N/2 
460 IF N-=1 THEN 400 
470 PRINT 51,")' 
480 PRINT 411,'CRYSTAL FREQUENCY =4X/1.00000E4064 MHZ' 
490 PRINT *1 
500 PRINT 411 
510 PRINT $1 
530 B=127.5 \ GOSUB 620 \ GOSUB 680 
540 B=111.5 \ GOSUB 620 \ GOSUB 680 
550 FOR B=95.5 TO 79.5 STEP -1 
560 GOSUB 620 \ GOSUB 680 
570 NEXT B 
580 B=7I.5 \ GOSUB 620 \ GOSUB 680 
590 B=63.5 \ GOSUB 620 
600 CLOSE 411 
610 STOP 
620 REM--
630 REM-- PRINT AUDIO FREQUENCY BOUNDARY. 
640 REM--
650 F=INT(X/16/(B-P)+.5) 
660 PRINT $1,/,'---'1F 
670 RETURN 
680 REM--
690 REM-- PRINT  '11$  REPESENTING A LED. 
700 REM-- APPEND 'M' OR 'S' FOR MARK AND SPACE TONES. 
710 REM--
720 C11='$$' 
730 IF B- .5=M9 THEN Cli=C$+' M' 
740 IF B- .5=S9 THEN C11=C$+' S' 
750 PRINT $14,C$ 
760 RETURN 

Fig. 4. Basic program to compute crystal frequency 
counter preset for given mark and space tones. 

the LED just to the left of 
the center line is lit. 
Power requirements are 

+ and -12 volts at about 
25 milliamps and 5 volts at 
about 350 milliamps. 

Modifications 

The crystal frequency and 

and 

counter preset value shown 
in the schematic are for 
the standard RTTY tones 
of 2125 and 2295 but can 
easily be changed for a dif-
ferent pair of tones in the 
same neighborhood. The 
Basic program in Fig. 4 com-
putes these values from 

Semiconductors 

IC1 
IC2 
IC3 
IC4 
IC5, 6 
IC7 
IC8 
IC9 
IC10-12 
D1, 2 
Z1, 2 
LED1, 2 

NE565 
74221 
7404 
7493 
74191 
74273 
7410 
7485 
7445 
1N4148 or 1N914 diode 
1N4735A 6.2-V, 1-Watt zener 
MV57164 10-segment bar-graph 
display (Radio Shack part number 
276-081) 

Resistors ((/4-Watt unless noted) 

R1,2 
R3 
R4,5 
R6,7 
R8 
R9 
R10 

1k 
5k 15-turn trimmer 
220-Ohm, 1/2 -Watt 
4.7k 
330-Ohm 
470-Ohm 
82-Ohm 

Capacitors 

Cl, 3 
C2 
C4 
C5, 6 

.1-uF, disc ceramic 

.001-uF, disc ceramic 

.047-uF, mylarTm 
33-pF, mica 

Parts List 

$ 1.00 
1.25 
.22 
.52 

2 x  .85 
1.25 
.19 
.65 

3 x  .69 
2 x  .20 
2 x  .30 

2 x  3.79 
Obtaining Parts 

The only unusual components in this device are the 10-seg-
2 x  .07  ment LED bar-graph displays. As indicated in the parts list, 

1.25  these are available at your local Radio Shack store. If there is 
2 x  .07  not a Radio Shack in your part of the world, use 20 separate 
2 x  .07  LEDs instead. 

.07  I happened to use a crystal in an HC6/U holder. If you don't 

.07  mind the size and appearance of an FT-243 holder (like Nov-

.07  ices used in the old days) you can save a couple of bucks by 
getting a crystal with only .01°/0 tolerance which is still more 
than adequate. 

2 x  .15  Everything else is quite ordinary and available from van-
.10  ous dealers who advertise in the back of 73. The circuit 
.15  is not at all critical and minor substitutions should not 

2 x  .26  affect performance. 

C7, 8  20-pF, mica 
.01-uF, disc ceramic (to bypass 
+ 5 volts to ground) 

2x  .26 

5 x  .10 

Other 

X1  3.195-MHz crystal, FT-243 holder, 
.01 % tolerance, 32-pF load capaci-
ty (available from Jan Crystals)  3.00 
solder-tail IC sockets, 14-pin  7 x  .14 

16-pin  4 x  .16 
20-pin  .29 

perf board  1.59 

total about  $28.00 
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AMS-147 
ATS-147 
AMS-220 
ATS-220 

1  
RINGO RANGER II 

ARX-2B 
ARX-220B 
ARX-450B 

134-164 MHz 
220-225 MHz 
435-450 MHz 

RINGO RANGER 

ARX-2  134-'64 MHz 

AR-6 
AR-2 
AR-10 
AR-220 
AR-450 

RINGO 

50 54 MHz 
135-175 MHz 
28-29.7 MHz 
220-225 MHz 
440-460 MHz 

MOBILE ANTENNAS 

144-148 MHz  Magnetic Mount 
144-148 MHz  Trunk Lip Mount 
220-225 MHz  Magnetic Mount 
220-225 MHz  Trunk Lip Mount 

Ranger 
Simply the best 
The best combination of gain, 
bandwidth and low angle radiation 
for simplex or repeater operation. 
Quick easy assembly and installation 

Mount anywhere with compact dimensions and neat 
appearance 

Proven performance and durability in all environments 

Complete FM band coverage 

One year warranty 

Cushcraft antennas created the FM antenna revolution by 
making the best performance and value available to every 
ham. We continue to set the pace with a broad line of 
antennas for every FM application. Tune across the band 
and you will find the overwhelming majority of hams using 
one, two, or more Cushcraft antennas. The reason is very 
simply that they are the best. Now is the time for you to 
enjoy the value of a Cushcraft antenna. See your nearby 
dealer today. 

YAGIS 

A14/ 4 
A147-11 
A147-22 
214-FB 
A220-7 
A449-6 
A449-11 

145.5-148 MHz 
145.5-148 MHz 
145.5-148 MHz 
145.5-148 MHz 
220-225 MHz 
440-450 MHz 
440-450 MHz 

4 Element 
11 Element 
22 Element 
14 Element 
7 Element 
6 Element 
11 Element 

CROSS YAGI 

FOR CW/SSB and FM 
A147-20T  144-146 MHz Horizontal 

145 5-148 MHz Vertical 

COR P OR ATI O N 

THE ANTENNA COMPANY 
48 Peri meter Road, P.O. Box 4680 
Manchester, NH 031 08  ,106  

.-See List of Advertisers on page 114 73 Magazine • March, 1983  13 



CES INTRODUCES THE 
NEW 510SA "SMART PATCH" 

The State of the Art Simplex Interconnect 
Communications Electronics Specialties introduces the CES 510SA 
"Smart" Simplex Autopatch, with many important new features never 
available before • Three digit control codes with user programming 
• A sophisticated toll restrict provides positive long distance lock out 
• Time-out and COR activity timers with warning beeps and digital pro-
gramming • Rotary or DTMF dialing • Phone line in-use detector prevents 
interrupting a call in progress, and sends unique CW sequence • Phone ring 
detection logic enables unique CW sequence • Digital programming of the sample 
rate and width, and noise gate sensitivity control, for easy interfacing with most radios 

Simple and direct connections to radio 
Options available: • Smart CW identifier with unique CW messages for each patch function 
• FCC type accepted phone line coupler. • Special tone squelch kit to operate patch through 
repeaters 

C E S   ri-7);57P  NOISE  PTT  CONNECT   ITLH m1B11m4 CONNECT  CON 01S- -111AT  powER   NECT  RESTRICT   51 0 S A 

ICES The 510SA - the newest advance in interconnect technology, from the innovators at: 
Communications Electronics Specialties, Inc. 
Post Office Box 507 • Winter Park, Florida 32790 
(305) 645-0474 • Toll-free (for orders only): (800) 327-9956 462 

NE W ELECTRONIC KITS 

ALL IN ONE $1 1',' DEMODULATOR KIT 
rEATuREs  • •  oN Rosso POWER SUPPLY 
AFSK GENERATOR  PROVISIONS F M LC01. 
SUPPLY  ACTI VE FI LTERS  OR  OPTIONAL 
Towso n, FILTER.  AuTOSTART.ANT1SPACE 
pcs  KIT ND  21-1771 SEI.40  $145.95 

RTTY SPEED CONVERTER 
cONvERTS 50,75 4100 WPM SAUDDT CODE 
TO 100 s m. CODE FOR MAUDOT MACHI NES 
REVERSES SAME FCR IMP OI NG.  FEATURES 
sELcAL.  soFFERI NG AND  INTERFACE. FOR 
ISAuDOT PTR  PCS KI T 21-1514  $22.5S 

BAUDOT /ASCII CONVERTER 
micso BASED RTry coNvERTER CONVERTS 
sAuDoT To Ascii  ros RECEI VE.  ASCII 
To 13AucCT F ad TRANSNITI NG.  rEAT UTES 
SELcAL  BUFFERI NG AND INTERFACE.FCR 
110 sAuo pTR. pCil KIT 23.121$  555  85 

AUTOCWAD KIT 
FEATuRES  CH  S PIRO TEN MI NUTE TILER 
si ng  TTL.  PLUS/MI NUS  11  INTERFACE 
W M UP TO 32 CDTS, DASHES OR SPACES 
PCS KIT ND 23-1721  4-1/2X41  529.25 

ONE AMP POWER SUPPLY KITS 
BELOW  3 KITS 22 E DGE CON 4-1/22. 

Tu/LoOP S UPPLY PCS  23-1728  837.95 
• • - lay S • 5 PC11  23-2125  835.59 
LCOp SuppLy  PCM  22-2025  $33.52 

BEL OW 2 KI TS POT ABOVE ronmwr 
.  - 12V lb .5  2 • 1 /2 X 5 PTOR PLL TU 
II PI N EDGE COISI. PCM 23.17111 $19.95 
. 019 -5 TO 24V (SPECIFY POLARI TY AND 
VOLTAGE(  PCS 23.0512  2X4.3/2 $14.99 

RTTY DEMODULATORS 

DM-40  ACTIVE OR OPTI ONAL TORPOI D 
FI LTER.  AUTOSTART.  ANTI SPACE. S1NGLE 
SHIFT  ( UP DATED ST-4 ON ONE BOARD.) 
PCS KIT ND.  23.1712  559.55 

DM-30  PLL TU DESIGN  WI TH  ACTI VE 
FILTER FRONT ENO. pCM 23-1712  825.55 

AFSK GENERATOR FOR RTTY 

ROCK SOLI D  CRYSTAL  CONTROLLED M IK 
GENERATOR.  VI RTUALLY DRIFT FREE T IC 
POPULAR SI ZES  .-  SPECIFY SIZE. 
PCS KIT NO.  23.1717  2.1/2 .  $25 55 
PCS KIT NO.  23-1710  4.1/224  $11.55 

ru SANDRASS FILTER 
ACTI VE FILTER /41150 
PCS 23.1712 $ 5.95 

TORROI D IOLTIER SP40 
PCB 21.1704 $12. 53 

LOGIC/GLITCH PROSE 
FREEZES HIGH SPEED 
PULSE OR LOGIC LVL 
PCS  23-1704 $11.15 

55232 LINK MONITOR 
MONI TORS  9 COMMON 
55212 LINES W/LED 
PCS 23-1707 $15.95 

INTERFACE KIT 
OPTO/RS-232 XS'S 

LC OP TO TTL 
TTL TO LOOP 

PCO23.1722 $13.53 

ONE KC SOuRCE KIT  AUDI O AmpL1FER KI T 
PCS 21  I711  $ 1 .5  PCB 21  1711  S 1 .5 

TO W ° wow . RELAY  PULSE GEINSRATOR KIT 
PCS 23.1730 1 3.55  PCM 23.1732  2 3 25 

QUALITY LO W PRICED COMPONENTS 

CABINETS 

1 1 11  

03-SOOt 
03-500$ 
03-5012 
0)-5016 
03-S020 
03-5026 
01-Sole 
03-5032 
01-5016 
00-5040 
00-5044 

•  I  IR 
4.0  2.5  2.0 
4.0  5.0  2.0 
4.0  6.0  3.0 
6.0  2.5  2.0 
5.0  7.5  2.5 
4.0  1.0  4.0 
4.0  3.5  2.5 
5.0 6.0  4.0 
4.0  3.0  6.0 
10.0 5.0  3.5 
5.0  5.0  7.5 

PRICE 
15.51 
6.20 
7.99 
5.95 
I. 19 
6.75 
7.6$ 
I." 
7.47 
I0.4S 
11.45 

UNIVERSAL CIRCUIT BOARDS 

THREE si 2Es AvA1LASLE 
AS SHOWN FOR ONE  IC 
11-1700  $ .22 
FOR  3 ICS NOT SHOWN 
11.1702  $1.32 
HORIZ.  LAYOuT-S P TO 
4.14PI N  1CI. 
11-1703  II  29 

o.e.;1  2;wwo 
coo:  R OD 
CET, 

e LIB  C 

DRY TRANSFER 
DATAMARK SETS DATAK 

Tv AND HI-Fl  21.005s 12 SD 
HAm RADI O . CI 21.0059  82.30 
ExpERImENTER  21.0040  82.30 
TEST A INDSTRL 21.0041  112.50 
mARK & Swi TcH  21-0062  52.10 
ALPH • NUSIBERs  21.0043  12  50 
1/4  IN ALPHSET 21.0004 12.50 
1/2  IN ALPHSET 21.0045  82.50 

TI TLES row ELECTRONIC EQUI P. 
21-2511  - SLACK TI TLES $2.23 

METER DIAL KI T 21.0242 1111.95 

DATAKDAT SPRAY SCALER 
GLOSS  21-4177 14.23 
MATTE  21.4174 $4.25 

DAIS 575 
c mg MI T„S :U % gg3 JATALOG WI TH OVER 

ON FI RST ORDER(  FOR e a R TI T raL OW 
SEND A TWO STAmps FOR O W FREE FLYER 

ALL KITS  INCLUDE PARTS FOR PRI NTED 
CIRCUI T BOARD ONLY 
PLEASE ADO Si  00 FOR SHI PPING  ADD 
50 ADDITIONAL FOR uNDERs M EER Ss 
CHECKS - MASTER CARD  VI SA  • COO 

Daytapro Electronics. Inc. 
1018 N WILS ON! IN.. ARLINGTON NTS RI 60004 

313-11170-05SS  312 

the tone frequencies and 
prints a chart (Fig. 5) indicat-
ing the frequency range for 
each LED. 

Mark frequency = 2125 Hz, 
Space frequency = 2295 Hz, 
Counter preset = - 3 (binary 
11111101), Crystal frequency = 
3.19532 MHz 

-1530 
-1744 
-2027 
-2048 
-2070 
-2091 
-2113 
-2136 
-2159 
-2183 
-2207 
-2231 
-2257 
-2282 
-2309 
-2336 
-2363 
-2392 
-2421 
-2681 
-3003 

Fig. 5. Output of program in 
Fig. 4 for standard tones of 
2125 and 2295. 

Use and Conclusion 

The circuit requires a min-
imum of 10 millivolts peak-
to-peak for good tracking of 
the input signal. Acceptable 
results can be obtained by 
connecting the tuning indi-
cator directly to the receiv-
er's speaker, but a cleaner 
signal will produce a more 
pleasant display. If your ter-
minal unit has a bandpass 
filter, connect this circuit 
after the filter, but before 
the limiter. If you don't have 
a bandpass filter, I suggest 
that you build one (see 73, 
September, 1977, page 38) 
or buy one such as the 
Flesher P5-170. It's simple, 
inexpensive, and makes a 
big difference when trying 
to copy RTTY under noisy 
conditions. 
For a couple decades, 

most people agreed that a 
dual ellipse pattern on a 
CRT was the best way to see 
when a RTTY signal was 
tuned in properly. Try this 
circuit and you might not be 
one of them anymore. II 
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It Series Antennas 
More ERP* for your Repeater 

Hy-Gain V Series antennas focus the omnidirectional 
pattern evenly at the horizon, without high angle lobes 
or horizontally polarized content. By concentrating 
the power at the horizon you get cleaner transmissions 
over longer distances, improved communications in 
valleys and reduced picket fencing of the signal 
between tall structures. A Hy-Gain V antenna is like 
adding an amplifier and receiver pre amp. And, 
because antennas which "talk" louder, also "hear" 
better, a V Series antenna is also ideal for your 
home 0TH. 

Extended double zepp V Series antennas consist of 
two stacked .64 wave vertical sections in phase. Two 
sets of 1/4 wave radials decouple the antenna from 
the mast and feed line so all RF goes into the antenna 
and is not radiated by the coax. The feed line connects 
through the lower section to the center matching coil. 
This not only provides weather protection for the con-
nector (S0-239 connectors for V2, V3. Type N 
connector for V4) but also places the entire antenna 
at dc ground to reduce lightning hazard and QRN. 

V Series antennas are easily assembled in one hour 
or less. Rugged and maintenance free, they're made 
of seamless, corrosion resistant 6063-T832 aluminum 
and all critical hardware is of passivated stainless steel. 
They'll withstand winds of 100 mph (160 km/h). V 
models accept mast diameters up to 2" (50 mm) so 
you can readily mount a V above your HF antenna. 

Since a Hy-Gain V Series antenna costs only a fraction 
of a re-tuned landmobile antenna, you can now realize 
the full potential of your communications with the 
repeater or your home station, economically. 

For unbiased information ask any of several thousand 
V2 users or read the product review in QST May '82 
or Amateur Radio Profiles Vol. 2, No. 3. 

20 

CC 

15 

1 0 
30 

*Effective Radiated Power 

Typical pattern at center 
' . of frequency range 

V3 

Range 220-225 MHz 
79 on (2 rn) 

440  .150 440 

FREQUENCY IN MHz 
15  220  225 210 

FREQUENCY IN MHz 

V-45 s4z1 at 445 MHz  V-35 set at 223 MHz V-2S set at 146 MHz 

vz 
Range 138 . 
122 . n 3 I - 

143 .44 14$ 1•11 147 1441  141 150 

FREQUENCY IN MHz 

V Series antennas cover the entire band with VSWR below 1.5:1. 
Broadband characteristics insure optimum repeater performance 
on both input and output frequencies. 

TELE X hy-gain, 
TELEX COMMUNICATIONS, INC. 

\ kir 9600  Arm So 11arrearia Mal 55420USA Eusspe L. Elonftmete-Olfce 7,1 Centre All 401$ Pans-leor. 93153 Le Elinc-Meers1 fee. • 
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NEW SC R77 

SCR1000/4000 & XCVRS. F.C.C. 
TYPE ACCEPTED FOP COMMER-
CIAL SERVICES. 

Shown in 

Optioial Cabinet 

3tru m naw makes 2 lines cd 

aters —the world famcuz 

ier De size' SCR1000/40), 

ard our new Low Cost line of 
SCf 77 Repeaters/Link Tra 1 e-

CE iverS. 

The New SCRT7 10-30 Wt. 4E-

pea 'ers ma ntain the quality af 

desogn. cioriponents and cot--
strt.ction which have mad3 

Spez.trum gear famous througt • 
ou the we-Id for years. HON.4.-

eN..et, all of 1he "be Is & whistles ' 

wlich you may lot need or vval 

haia been eliminated —ar 3 

la-ge. cost sayings to you! 1ha 
SCF:77 is a teal "workhorse' oe-

si.: machirie designed for those 
w-ic• wan - excellent, suce - 

re able pe''ormance year attEr 

yea —burin frills! CPL. 12 P'ol 

IF Filter, Front End Preselec-o-, 

ar d a 20 Wt Transmitter are ha 

or  buil:- n' optleffs.ayailable; 
bL  Acopalch, Remote Conto 

ar d cther equipment. can be 
cc•lier...ted via the rear panel 

ja 

0 course, if you do want a 'it I 
feefured/Super Deluxe Repea:-

er, wi1h higher power (30-73 
Wts.), and a full list of 'built-ir' 

opt ons, then you want oitr 

SCR1000 or 4000— The  • 
rrr.. le n Repeaters'. Available 

w :lc Full Autopatch/Reve -se 

PateihrLand Line Control; Tcucl 
To-e Ccntrol of various repeater 

funniois: 'PL'; "Emergency 
Pwr. ID"; various Tone & Tiner 

U s. etc  Rack mount uri< 

FicAr's & Xrntrs also available 

Call or write today for data sheets & prices! Sold Factory Direct or through Export Sales 
Reps only. Get your order in A.S.A.P.! 

NOW LOCATED IN OUR NEW LARGER PLANT! 

THANKS FOR YOUR 8 + YEARS OF SUPPORT! awg SPECTRUM 
Export Orders Welcomed 

1055 W. GERMANTOWN PK., DEPT S3 mili mmi li m migl 
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Sfac eomot Reitiarfrat eda/tets, Sad - a.s.damilex4, 
These are Professional "Commercial Grade" Units —Designed for Extreme Environments  30 to r. 60° Cl 

All equipment assembled & tested. For 2M, 220 MHz & 450 MHz! 

SCR200 & 
SCR 450 
BOARD 10M ALSO 

AVAILABLE 

SCR200 VHF Receiver Board 
• Totally New Advanced Design! 

• 8 Pole Front End Fltr  + wide dynamic 

range—reduces overload. spurious Resp 

PAW 

• Sens 03 uV/12dO SINAD tYP 

• Sel -6c18 a± 6 5 KHz •130dB a t 30KHz (8 
Pole Crystal + 4 Pole Ceramic Fitts 

• S Meter: Discriminator & Deviation Mtr. Out-

puts , 
• Exc audio quality , Fast squelch! w/0.0005% 

Crystal ("Super Sharp" IF Fltr also eyed 

SCR200 Receiver Assembly 
• SCR200 mounted In shielded housing 

• Completely asmbld & tested, w/F T. Caps, 

S0239 conn 

• As used in the SCR1000 Ready to drop into your 
..ystem , High Recommendpd . 

•Also available in 19" Rack Mount 
SCR450 UHF Receiver Bd. or Assy. 

• Similar to SCR200. except 420-470MHz 

•  I  • • 

-̀
• ,t  

E 
k  — 

SCAP Autopatch Board 

• Provides all basic autopatch functions 

• Secure 3 DI V Access, 1 Aux On-Off function, 

Audio AGC. Built-In timers. etc Beautiful Audio, 

•0/1 inhibit bd also available 

•Writercall for details and a data sheet 

RPCM Board 
• Used w/SCAP board to provide Reverse Patch 
and Land Line Control of Repealer 

• includes land tine answering circuitry 

Lightning Arrester For SCAP 

• Gas Discharge Tube shunts phone line 

surges to ground 

• Handles up to 20.000 Amps! 

• The Best device available to protect Au-

topatch equipment from lightning dam-

age. $14.00 + S/H. 

FL-6 

FL-6 Rcvr. Front-End Preselector 

• 6 Hi 0 Resonators with (o-Noise Transistor Amp (2M or 
220 MHz) 

• Provides tremendous rejection of "out-of-band- signals 

wiout the usual loss. Can often be used instead of large 

expensive cavoy biters 

• Extremely helpful at sites with many nearby VHF transmit 

ers to filter 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 6 lamps 

Repeater Tone& Control Bd. —For SCR1000/4000 
▪ CTC100/10250 only 
TRA-1 "Courtesy Tone Beeper" Board 
• Puts out a tone beep ape 1 sec after Rk sig 

drops—thus allowing time for breakers 
• Resets T 0 Timer after "beep 

TMR-1 "Kerchunker Killer" or "Time Out Warning 
Toni' Bd. 
• For One of above 2 functions 
• 'Kerchunker Killer  provides adi delay (0 10 
sec ) for initial rptr access Auto Reset at end of 
OSO 

• T 0 Warning Tone provides alerting  warble 
tone" ape 10 sec before "time out 

101.1 ALSO 
-  AVAILABLE 

:4 \ 

SCT410 XMTR ASSY 

SCT110 VHF Xmtr/Exclter Board 
• 10 VVIs Output 100'. Duly Cycle' 

• infinite VSWR proof 

• True FM for exc audio quality 

• Designed specifically for continuous rptr ser 

vice Very low in white noise 

• Spurious 70 dEl Harmonics 60 dB 

• With 0005u. xtal 

• BA-10 30 Wt. Amp board 8 Heat Sink, 3 sec L P 

Filter & rel pwr sensor BA75 75 Wt, unit also 

available. 

SCT110 Transmitter Assembly 
• Sc T 110 mounted in shielded housing 

• Same as used on SCR1000 
• Completely assmbld. wiF T caps, S0239 corm 

•  10. 30. Or 75 Wt unit 

e _t-

Plyttre SCT 410A UHF Transmitter Bd. or Assy. 
• Similar to SCT110. 10 Wts. nom. 

• Now includes "on board" proportional 

Xtal Osc /Oven circuitry for very high 
stability' 

• BA.40 40W. UHF AMP. BD. & HEAT SINK, 

PSM•1 Repeater Power Supply Mod Kit 
• For SCR-1000 or SCR-4000 

• Replaces Darlington Pass Tr —tor improved 

reliability 

• Includes new overvoltage "Crowbar" shut-

down circuit 

• Complete kit, wrassembled PC hoard $19 50 
• $3 50 shipping/handling 

PRM200 Power Supply Filter 
Cap/Regulator/Metering Board 

•Att used In the SCR1000 as main part of 

13.8VDC/8A Pwr. Sply 

*Includes 14,000 jdF Filter Cap, Reg IC and Driver 

Trans., V/I Meter shunts and cal pots. 

• Requires Xfmr . Br. Red t . Pass Tr Heat Sink. (Op-

tional Meter). for complete supply 

PCB-1 Xmtr. Power Control Board 
• For SCT110 or SCT410 Exciters 

• vanes B + to control Pwr Out 

• Switchable Hi. Low. or Med Pwr out, locally or 

remotely Act) levels 

TTC100 Touchtone 

:444: 
9444see 

amy Radio at ;47 Jvtem 

Control Board 

• 3 digit ON. 3 digit OFF control of a single repeater 

function. or (optional) 2 functions (2 digits ON/OFF 

each). 

• Can be used to pull in a relay, trigger logic, etc. 

• Typically used for Rptr., ON/OFF, HI/L0 Pwr PL 

ON/OFF. Patch Inhibit/Reset, etc. 

• Stable anti•talsing design 5s limit on access 

• For add'i (unction(s), add a "Partial TTC - toard 

COMMUNICATIONS CORP. 
INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! 

Call, or 
Sond for 
Data Shoetsl 

...See List of Advertisers on page 114 

Norristown, PA 19401 • (215) 631-1710 
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Uncover Equipment for 
OSCAR Phase III 

Lurking in flea markets and junk boxes 
is everything you need to work OSCAR. 

K6KLY tells you what to look for and how to make it work. 

R. Bentson K6KLY 

3432 Lodge Drive 

Belmont CA 94002 

This article is for the ama-
teur who wants to get on 

OSCAR Phase III inexpensive-
ly. This can be done by con-
verting a surplus GE UHF 
transmitter strip to a 
435-MHz SSB mixer. 

••••••••( 
tpt 1•••••••' 
-••••toster 

•(..14•••••••:-
Q1k), 1 MAW: 00000410g-0000000000-- — 

410000000041 -

000000004 191 

With the upcoming launch 
of OSCAR Phase III, I 
was looking for a way to get 
on the 435-MHz input inex-
pensively when I found 
some old GE Progress-line 
UHF transmitter strips at a 
ham flea market. I asked a 
friend who had a GE data 
file to send me a copy of the 
schematic, which he did. 
After reviewing all the 

material he sent me, I found 

that I had a 450-to-470-MHz 
transmitter, model 4ET24A2. 
It could be modified to be a 
mixer for 435 MHz, but it 
would be upconverting in 
frequency with the local 
oscillator frequency on the 
high side of the wanted out-
put-signal frequency. Thus, 
the sideband signal would be 
inverted and when I wanted 
to change frequency in an 
upward direction on 435 

'  " •••••••••••••••• eb••••••• 
,  I  i  .! 

t••••••••••••• ••."  •••••• 
•••••••••••03 P•• ...p•••••••••• 

- - -iv.. • ri•••••••.:11 4,11.44 oil•-•-••••••••••••• • ih ii  

s'40 ! AO 4•1104100002  4113400000000  
• ol1 11000000.14  10000 000000 

--- noirosaf,•••••••ftsioco medo mp 

— 1  09991 .1,11,,V1,4111011  0000. 
— 3. 4mesovt.  thee•••41 ,,e l .pomgo ., 

v  v  4  4 

Photo A. Overall view. Notice orientation of the crystal oven. 
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MHz, I would have to go 
down in frequency with the 
28-MHz exciter. 
This was too confusing to 

try to handle while tracking 
a satellite, so I looked fur-
ther and found in the data 
my friend sent me a sche-
matic on a unit, model 
4ET24A1 or All, which cov-
ered 406 to 420 MHz. This 
was perfect. When you 
want 435 out and you are 
putting 28 MHz into a mix-
er, you need a 407-MHz lo-
cal oscillator to make the 
mixer work correctly. This 
4ET24A1 was in the right fre-
quency range. I started look-
ing around at the swap 
meets and asking my friends 
who were into old FM equip-
ment to keep an eye out for 
this model for me. I found 
out later that GE did not 
make too many of these Al-
type strips as compared with 
the A2-type strips. I finally 
found a 4ET24A1 strip at an 
FM-equipment auction and 
paid $20 for it, complete 
with all the tubes. 
After cleaning the dirt off 

the unit and making sure it 
had not been modified or 
robbed for parts, I started 
the conversion. My first task 
was to order a crystal from 
the ICM crystal company in 



Oklahoma City. Since we 
need a 407-MHz local oscil-
lator and the transmitter 
strip has a multiplier of 36, 
the crystal frequency needed 
is 11.3055 MHz. When order-

-  ing the crystal, tell ICM that 
the crystal is for a GE model 
4ET24A1. If your strip has a 
crystal oven or if you can get 
a GE crystal oven, tell ICM 
that the crystal will be used 
in a GE oven. 

Modification 

The modification of the 
transmitter strip is very easy. 
First, remove the cover over 
the three large tubes in the 
caged-in area. This is done 
by removing one screw next 
to the MULT-4 test point 
(see Photo A). Next, pull off 
the cover, starting with the 
end over the 2E26. The far 
end of the cover fits under a 
notch in the output filter. 
Then, find C171, the PA grid-
tuning capacitor of the last 
tube, a 6907. Drill a 3/16" 
hole in the plate that C171 is 
mounted on, halfway be-
tween C171 and the edge of 
the plate closest to the red 
test point, PA CATH (see 
Photo A). Next, using a small 
pair of wire cutters, cut off 
the capacitor and wire going 
to pin 4 of the 6907 tube. Pin 
4 is right under C171. 
Prepare a three-foot 

length of RG-58-type coax by 
stripping off 2 inches of the 
outside rubber jacket, fol-
lowed by one and one half 
inches of the coax braid. 
Next, remove % inch of the 
inner insulation from one 
end of the coax. Prepare the 
other end of the coax to ac-
cept a PL-259 coax fitting 
with the adapter ring for the 
RG-58 coax. Push the center 
conductor of the coax 
through the 3/16" hole in the 
plate and then wrap and 
solder the center conductor 
to pin 4 of the 6907 tube 
under C171. Push the coax 
braid down around the 3/16" 
hole and solder the braid to 
the plate. 
Find the cover and, using 

a reamer or a set of drill bits, 
enlarge the vent hole in the 
cover that is closest to being 

right over where the 3/16-
inch hole is in the plate 
when the cover is replaced. 
Enlarge this hole to about 'A 
inch, which is big enough to 
allow the coax to pass 
through it. Feed the coax 
through the hole and re-
place the cover on the cage. 
Solder a PL-259 with the 

adapter to the end of the 
coax cable you prepared 
earlier. Find a 28-MHz rf 
choke coil such as a Miller 
RFC28 or Ohmite Z28. 
Solder this rf choke inside 
another PL-259 coax fitting. 
One end of the rf choke 
goes to the center pin of the 
PL-259 and the other end 
goes to the outside rear 
edge of the PL-259. Using a 
UHF coax T-fitting, connect 
the new cable from the mix-
er unit and the coax fitting 
with the rf choke inside it to 
the 1-fitting. Later, the coax 
from the 28-MHz exciter will 
connect here also. 
Caution: The rf choke 

must be connected or dam-
age could result to your ex-
citer. Check the rf choke 
with a VOM to be sure it is 
good, after soldering to the 
PL-259. 
Locate the socket the 

crystal oven plugs into and 
cut off the ground wires go-
ing to pin 5. If there are any 
other wires going to pin 5, 
cut them off pin 5 also and 
solder them to ground points. 
Next, remove V108, a 12AU7/ 
6680 tube. It will not be 
used. If any other tubes are 
missing, replace them per 
the following list: 

V101  66H6/6661 

V102  6U8 
V103  6CL6 

V104  2E26 

V105,106  6937/6252 

V107  12AU17/6680 

Install the crystal in the 
GE oven between pins 4 and 
8; then plug the GE oven in-
to the 8-pin socket on the 
mixer. If an oven is not used, 
plug the crystal into pins 4 
and 6 on the 8-pin socket. 

Power Supply 

Power supply connec-
tions are as follows: 

Photo B. The coax from the 28-MHz exciter is soldered to 
pin 4 of the last 6907 tube right under the variable capaci-
tor, C171. 

• Pins 1 and 2 are not used. 
Audio input for FM. 
• Pin 3 to ground. Oscilla-
tor-select channel 1 on All 
model. 
• Pin 4 is not used. Oscilla-
tor-select channel 2 on All 
model. 
• Pin 5 to +6 volts dc 
keyed on transmit, if anten-
na relay is used. 
• Pin 6 to 6 volts ac or dc fil-
ament supply (not used if 12-
volt filament supply is used). 
• Pin 7 to ground (filament-
return lead for 6-volt fila-
ment). (To 12 volts ac or dc if 
12-volt filament supply is 
used.) 
• Pin 8 bias supply, —22 
volts dc, adjustable. 
• Pin 9 B + final, 450 volts 
dc, keyed on transmit. 
• Pin 10 B + multiplier, 300 
volts dc, keyed on transmit. 
• Pin 11 B + oscillator, 200 
volts dc. 

This transmitter strip is 
normally used with a GE 
model 4EP4A power supply. 
This is the same supply that 
is used on GE Progress-line 
repeater stations. Since 
many older 2-meter and 
440-MHz repeaters are go-
ing to solid-state equipment, 
some of these power sup-
plies are showing up at auc-
tions and flea markets now. 
The 4EP4A power supply is 
selling for about $30 to $40 
in working condition. See 
the photos of the complet-

ed mixer mounted on the 
power supply to help you 
recognize the power supply 
at the flea markets. 
When using the 4EP4A 

power supply, the bias-sup-
ply section will need to be 
modified to a voltage-multi-
plier-type power supply in 
order to get the required 
—22-volts-dc bias. See the 
ARRL Handbook under 
power supplies for circuits. 
This requires only the addi-
tion of two capacitors and 
two diodes. 
Here are the terminal-

strip connections on the 
4EP4A power supply: 
• Terminals 1, 2, and 4: not 
used. Audio lines. 
• Terminal 3: key to ground 
on transmit PTT line. 
• Terminal 5: 250 volts dc 
"caution." 
• Terminal 6: to ground 
channel A select on model 
All. 
• Terminal 7: ground. 
• Terminal 8: 6.3 ac fila-
ment line. 
• Terminal 9: one side of 
110-V-ac input. 
•Terminals 10 and 11: 
other side of 110-V-ac input. 
• Terminal 12: not used 
Channel B select on model 
All. 
• Terminal 13: not used. 
Transmit light line. 
• Terminal 14: not used. 
Rec mute line. 
• Terminals 15 and 16: not 
used. Spares. 
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If you have a model Al 
unit and want to modify it to 
be an All-type unit so you 
can switch between 432 and 
435 MHz at the flip of a 
switch, send me an SASE for 
a schematic. 

1000 
•   

Install a 10-Ohm, 2-Watt 
resistor in another PL-259. 
This will replace the PL-259 
with the rf choke for the bias 
setting in the alignment pro-
cedure only. 

Alignment 

Replace the PL-259 with 
the rf choke in it with the 
PL-259 with the 10-Ohm re-
sistor in it on the T4 thing. 
Connect a voltmeter (2.5-volt 
scale) to where the exciter 
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0108  v201 
41.  4 

0107 
2 

0104 11105 

Fig. 1. Schematic. 

should connect on the T-f it-
ting. Turn on the power sup-
ply and, after a few minutes 
warm-up, turn on the B + 
voltages. Adjust the bias 
supply until you just start to 
get a reading on the volt-
meter. This indicates that 
the mixer tube is just start-
ing to draw cathode current. 
Remove the B + voltages 
and replace the PL-259 with 
the rf choke in it. Do not 
connect the exciter yet. Turn 
the variable resistor on the 
side of the cage to fully 
counterclockwise. 
Caution: Do not key the 

transmitter for more than 30 
seconds at a time during the 
entire alignment procedure. 
Connect the negative 

JI 

CHI A 

V106 

0106 

1'C2  'Cl* 

CU 

2107 
OUTPUT FILTER 

*SEE TEXT 

lead of the voltmeter to the 
MULTI test point and the 
positive lead to ground. Key 
the B + voltage and you 
should see a reading of 
about 1 volt. This shows the 
oscillator is working. Move 
the negative lead to the 
MULT-2 test point and ad-
just the two transformers be-
tween the 6U8 and 6CL6 
tubes for maximum voltage 
on the voltmeter (approxi-
mately .75 volts). 
Move the negative lead to 

the MULT-3 test point and 
adjust the two transformers 
between the 6CL6 tube and 
the end of the transmitter 
strip for the maximum volt-
age (approximately 1.5 
volts). Move the negative 

lead to the MULT-4 test 
point on the top of the cage 
next to the 2E26 tube. Using 
a nonconductive screwdriv-
er, adjust C126, the 2E26 
plate-tuning capacitor, for 
maximum voltage on the 
meter (approximately 2 
volts). 
Move the negative lead to 

the test point marked PA 
GRID. This is near where the 
new coax cable is coming 
out of the cage and the test 
point is green in color. Using 
a nonconductive screwdriv-
er, adjust C129, the plate-
tuning capacitor of the first 
6907 tube, for maximum 
voltage by putting the 
screwdriver through the 
hole in the cage cover and 
down about an inch to en-
gage the plate-tuning capac-
itor. This is a very sensitive 
adjustment. With the nega-
tive lead in the same place, 
adjust C171, the grid-tuning 
capacitor of the mixer tube, 
for maximum voltage on the 
meter. C171 is the capacitor 
right next to where the new 
coax cable comes out of the 
cage cover. You should 
repeak C129 again. 
Connect a load to the out-

put of the transmitter and 
connect the exciter to the 
coax T-fitting. You may want 
to connect a good UHF watt-
meter between the trans-
mitter and the load. I sug-
gest a Bird wattmeter with a 
25-Watt 200-500-MHz ele-
ment. Connect the volt-
meter with the negative lead 
going to ground and the 
positive lead going to the 
test point marked RF at the 
end of the cage area. Re-
member, do not key the 
transmitter for more than 30 
seconds at a time in CW 
mode or you could burn out 
R132, a 6.8k 1/2 -W resistor 
connected to the screen pin 
of the mixer tube. 
Apply about 10 Watts of 

28-MHz energy from your 
exciter and turn the B+ volt-
ages on. Tune C172, the mix-
er-tube plate-tuning capaci-
tor, for maximum voltage on 
the meter. Be sure you use a 
nonconductive screwdriver 
and place it down through 

.-3-C124 T100. r 



RECEIVE WEATHER CHARTS 
IN YOUR HOME! 

..... 
................ 

...... 

- 

You can DX and receive weather 
charts from around the world. 
Tune in on free, worldwide government weather services. 

Some transmitting sites even send weather satellite cloud 
cover pictures! 

You've heard those curious facsimile 
sounds while tuning through the 
bands—now capture these signals 
on paper! 
Assemble ALDEN's new radiofacsimile Weather Chart 

Recorder Kit, hook it up to a stable HF general-coverage 
receiver, and you're on your way to enjoying a new hobby 
activity with many practical applications. Amateurs, pilots, 
and educators can now receive the same graphic printouts 
of high-quality, detailed weather charts and oceanographic 
data used by commercial and government personnel. 

Easy to assemble—Backed by the 
ALDEN name. 
For over 40 years, ALDEN has led the way in the design 

and manufacture of the finest weather facsimile recording 
systems delivered to customers worldwide. This recorder 
kit includes pre-assembled and tested circuit boards and 
mechanical assemblies. All fit together in a durable, attrac-
tive case that adds the finishing professional touch. 

Buy in kit form and save $1,000! 
You do the final assembly. You save $1,000. Complete, 

easy-to-follow illustrated instructions for assembly, 
checkout, and operation. And ALDEN backs these kits 
with a one-year limited warranty on all parts. 

„Nvoitkitik' 1/4 Easy to order. 
Only $995 for the complete ALDEN Weather 

Chart Recorder Kit. To order, fill out and mail the coupon 
below. For cash orders enclose a check or money order 
for $995. Add $5 for shipping and handling in the U.S. 
and Canada (for Massachusetts delivery, add $49.75 
sales tax). To use your MasterCard or Visa by phone, 
call (617)366-8851. 

ALDEN ELECTRO\ICS 
Washington Street, Westborough, MA 01581  216 

I. 

NAME: 

CALLSIGN: 

ADDRESS: 

CITY: STATE:  ZIP: 

E I've enclosed a check or money order for $995.00 and 
$5.00 for shipping and handling, plus applicable sales tax 

CI Charge to: El MasterCard 

ACCOUNT Ir (ALL DIGITS) 

E Visa  W U 

'11 

EXPIRATION DATE 

SIGNATURE REQUIRED 
IF USING CREDIT CARD  _ _ 



CONTROL 
IN 
BASIC 

0••••••la 

FOR $169.95 

No Need For 
-Assembly Language 
-Development Station 
-Expensive Test Gear  ilL. A 

. . Just a Terminal 
•Tra-!: 

THE JARR Z8 BSC CONTROLLER 

INCLUDES: 
•Tiny Basic Monitor  • RS-232 Serial Line 
•Timer/Event Counter  • 14 Parallel I/O Lines 
•4K User Eprom or Ram  • Expandability! 
Over 200 Pages of Documentation 

FOR INTERFACING TO: 
•Sensors 
*Triacs 

• Displays  • Keyboards  •SCR's 
• Relays  •Switches  *ND & D/A 

APPLICATIONS: 
• Heating Control 
• Home Security 
• Lighting Control 
•Speech Synthesis 

• Programmable Rotor Ccritro 
• RTTY / CW Control 
'Home Automation 

With  the  Jarr Z8  Controller,  1000's of 
dedicated microprocessor control applica-
tions can be realized. 

Development of a control program is easy! 
By utilizing simple BASIC commands, create a program 
to accomplish your specific task. When your program 
does what you want, simply download from RAM to 
EPROM. From, then on, whenever the Z8 controller 
powers up it will automatically execute your control pro-
gram. 

JARR Z8 Controller Peripherals: 
*Eprom Programmer/Cassette Interface (Model # Z8-ECI) 
*24 Line Parallel I/O Card  (Model # Z8-P10) 
•8 Channel Relay Control Card  (Model # Z8-IRCC) 
•2 Channel Temperature Sensing Card (Model # Z8-TSC) 
• Breadboard Interface Card  (Model # Z8- BIC) 
•Speech Synthesizer Card  (Model # Z8-SSC) 

Call, Write or Circle reader service number 
for detailed information on the JARR Z8 Con-
trol Family. 

JARR CORPORATION 
We Make Control Easy" 

9127 Benavides SW 
Albuquerque, N.M. 87105 

(505) 831-0221 -209 

the hole in the cover of the 
cage to engage with C172. 
This is a very sensitive ad-
justment. Adjust the two 
controls on the output filter 
at the end of the cage area, 
by the antenna relay, for 
maximum voltage on the 
voltmeter or maximum out-
put on the wattmeter. Go 
back and readjust C172 
again for maximum output. 
I suggest that you take the 
output power right from the 
filter output connector with-
out going through the anten-
na relay. You should go 
back and adjust C171 (PA 
GRID) again for maximum 
output. 
Turn R135, the variable 

resistor on the side of the 
cage, fully clockwise again. 
Increase the 28-MHz input 
power up to 20 to 25 Watts 
and you should get between 
8 and 12 Watts out of the 
mixer at 435 MHz. This com-
pletes the alignment pro-
cedure. 

Operation 

You may connect the mix-
er directly to the antenna or 
run the output of the mixer 
into an amplifier. I have 
used this mixer on 432 MHz 
with a 4CX250B amplifier to 
win many ARRL VHF con-
tests in the Pacific Division. 
I have also used its prede-
cessor, the A2 version of the 
transmitter strip, to make 
over 500 contacts on OSCAR 
7, mode B. 

As you can see, this is an 
inexpensive way to get a 
435-MHz SSB signal on the 
air to input OSCAR Phase III 
If you would like to use this 
same unit on 432 SSB, sub-
stitute a crystal with a fre-
quency of 11.2222 MHz and 
follow the same alignment 
procedure as before. I hope 
this article will help many 
more stations get on OSCAR 
that would not have be-
cause of the high cost of 
new equipment. 

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") 

tie  00@i- 46, 
HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS 

Outboard the dip switch! Have it neatly inlayed 
into the back cover of your Handy-Talkie making 
all 32 PL Tones Selectable at a moment's 
notice. 

$25 Got your own PL? Send it to us with your 
Handy-Talkie unit and we do the professional 
installation for you. 

1155 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 $3 50 for shipping and hand-
ling payable to AWN PRODUCTIONS, INC. 

For TEMPO units the dip switch is inlayed into 
the Push-to-Talk bar. The TEMPO 5-15 will 
have the dip switch inlayed into the back cover. 

$45 We will install a NE W BATTERY BEATER 
in your TEMPO  S-2, S-4, 5-5 READY to 
operate. Your New Battery Beater will use the 
same lack as the charger with no new holes and 
regulation circuits built into unit. Comes with 
Cigar Lighter Adapter with internal fuse 

CONTACT A& W 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. 

A WPRODUCTIONS 33.5 Pico Blvd. Santa Monica 
California 90465 (2131 828-9310 
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HF Transceivers:  Regular SALE 
IC-720A 9-band Xcvr/.1-30 MHz Rcvr $1349 00 1099 
FL-32 500 Hz CW filter   59.50 
FL-34 5.2 KHz AM filter   49.50 
MB-5 Mobile mount   19 50 

IC-740• $50 REBATE 
Low AES Price + $$ back from ICOM 
Hurry! - offer ends March 3/st, /983 

Reg  SALE 
IC-740 9-band 200w PEP Xcvr   $1099.00 949-

EX-238 Internal power supply   159.00 149°' 
EX-241 Marker unit   20.00 
EX-242 FM unit   39.00 
EX-243 Electronic keyer unit   50.00 
FL-44 455 KHz SSB filter   159.00 129' 
FL-45 9 MHz 500 Hz CW filter   59.50 
FL-54 9 MHz 270 Hz CW filter   47.50 
FL-52 455 KHz 500 Hz CW filter   96.50 89" 
FL-53 455 KHz 250 Hz CW filter   96.50 89" 
EX-254 Mobile mount   TBA 
HM-10 Mobile scan microphone   39.50 

Regular SALE 
IC-730 8-band 200w PEP Xcvr wino  $829.00 649" 
FL-30 SSB filter (passband tuning)  59.50 
FL-44 455 KHz SSB filter   159.00 129" 
FL-45 500 Hz CW filter   59.50 
EX-195 Marker unit   39.00 
EX-202 LDA interface; 730/2KL/AH-1  27.50 
EX-203 150 Hz CW audio filter   39.00 
EX-205 Transverter switching unit   29.00 
HM-10 Mobile scan microphone   39.50 

Common accessories - 720/740/730 Regular SALE 
PS-15 External 20A power supply   $149.00 134" 
EX-144 Adaptor; CF-1/PS-15   
CF-1 Cooling fan for PS-15   

PS-20 20A switching ps w/speaker 
CC-1 Adaptor; HF radio to PS-20 
CF-1 Cooling fan for PS-20   

SM-5 8-pin electret desk mic   
SP-3 External speaker   
Speaker/phone patch (specify radio)   139.00 129" 
AT-100 100w 8-band automatic ant tuner 349.00 314" 
AT-500 500w 9-band automatic ant tuner 449.00 399" 
AK-1 5-band mobile ant w/tuner   289.00 259" 
IIF Linear Amplifier  Regular SALE 
1C-21(1. 160-15m/WARC solid state linear 1795.00 1299 

6.50 
45.00 

  229.00 199" 
10 00 
45.00 
39.00 
49.50 

4is I ie., 

) 11111 

VHF/UHF Multi-modes:  Regular SALE 
IC-251A 2m FM/SSB/CW Xcvr/AC ps $749.00 599" 
IC-551D 80w 6m Xcvr   699.00 599" 
PS-20 20A switching ps/spkr   229.00 199" 
CF-1 Cooling fan for PS-20   45.00 

EX-106 FM adaptor   125.00 112" 

IC-451A 430-440 SSB/FM/CW Xcvr/ps 899.00 769" 
IC-451A/High440-450 MHz Xcvr/ps  899.00 769" 
AG-1 15 db preamp for IC-451A   89.00 79" 

IC-290H 25w 2m SSB/FM Xcvr, TIP mic 549.00 489" 
IC-560 lOw 6m SSB/FM/CW Xcvr   489.00 439" 
IC-490A lOw 430-440 SSB/FM/CW Xcvr 649.00 579" 

VHF/UHF FM:  Regular SALE 
IC-25A Compact 25w 2m Xcvr/TTP mic $349.00 299" 
IC-45A lOw 440 FM, TIP mic   399.00 359" 
EX-270 CTCSS encoder for IC-45A  TBA 

IC-22U lOw 2m FM non-digital Xcvr   $299.00 249" 
EX-199 Remote frequency selector   35.00 

VHF/UHF Portables:  Regular SALE 
IC-202S 2m port. SSB Xcvr, 3w PEP $279.00 249" 
IC-505 3/10v 6m port. SSB/CW Xcvr 449.00 399" 
BP-10 Internal mod battery pack  79.50 
BC-15 AC charger   12.50 
EX-248 FM unit   49.50 
LC-10 Leather case   34.95 

IC-402 432 port. SSB Xcvr, 3w PEP   389.00 349" 

Amplifiers for portables:  Regular SALE 
IC-201. 2m amp, lOw PEP or FM   98.00 89" 
IC-301. 432 amp. lOw PEP/FM   105.00 94" 

Shorto.dve receiver.  Regular SALE 
R-70 100KHz-30MHz digital receiver.  $749.00 649" 
EX-257 FM unit   TBA 
EX-261 Transceive interface, 720A  TBA 
FL-44 455 KHz SSB filter   159.00 129" 
FL-63 9 MHz 250 Hz CW filter   TBA 
SP-3 External speaker   49 50 
EX-254 Mobile mount   TBA 

AES STORE HOURS 
Mon. thru Fri. 9-5:30; Sat. 9-3 
E-X-P-A-N-D-E-D WATS HOURS 
Milwaukee WATS line 1-800-558-0411 answered 
evenings until 800 pm, Monday thru Thursday 

Please use WATS line for Placing Orders. 
For other information, etc please use Regular line 

Order Toll Free: 1-800-558-0411 

oatAES! 
MOM Handhelds 
The Transceivers. The IC-2A features 
full coverage of the 2 meter ham band. 
The IC-3A covers 220 to 224.99 Mhz, 
and the IC-4A, 440 to 449.995 Mhz. 
Each comes with BP-3 rechargable 
battery, AC wall charger, flex antenna. 
earphone, wrist strap, and belt clip. 
Accessories are interchangable. Slide 
on, removable battery pack allows 
quick change and may be charged 
while removed from transceiver. 

2 meters:  Regular SALE 
IC-2A .15/1.5w 2m HT/batt/wall cgr  $239.50 214" 
IC-2AT .15/1.5w 2m HT/batt/cgr/TTP 269.50 219" 
220 MHz: 
IC-220 HT/batt/wall cgr   269.95 229" 
IC-3AT .15/1.5w 220 HT/batt/cgr/TTP  299.95 239" 
440 MHz: 
IC-44 .15/1.5w 440 HT/batt/wall cgr  269.95 229" 
IC-4AT .15/1.5w 440 HT/batt/cgr/TTP  299.95 239" 
Hand-held Accessories:  Regular 
BC-25U Extra 15-hour wall charger   
BC-30 1/15-hour drop-in charger for BP-2/3/5.... 69" 
BP-2' 450 ma, 7.2v 1w extended time battery   39" 
BP-3 Extra standard 250ma 8.4v 1.5w battery   29" 
BP-4 Alkaline battery case   12" 
BP-5' 450 ma, 10.8v 2.3w high power battery   495° 
•BC-30 required to charge BP-2 & BP-5 
FA-2 Extra 2m flexible antenna   10" 
CA-2 Telescoping ',4-wave 2m antenna   10" 
CA-5 '13-wave telescoping 2m antenna   18" 
CA-3 Extra 220 flexible antenna   9° 
CA-4 Extra 440 flexible antenna   9° 
CP-1 Cigarette lighter receptacle charger for BP-3   9" 
DC-1 DC operation module   17" 
HM-9 Speaker/microphone  34" 
LC-2A Leather case without TIP cutout   34" 
LC-2AT Leather case with TIP cutout   34" 
ML-1 2m 2.3/10w HT amplifier (Reg. $89).... SALE 79" 

Marine band: 
IC-M12 12 ch Marine hand-held  SPECIAL $199" 

Misc. accessories:  Regular 
24-PP 24-pin accessory plug  $ 4°' 
BC-10A Memory back-up; 551/720/730/740   
BC-20 Nicads & DC-DC charger for portables 
BU-1 Memory back-up- 25A/290A/490A  38" 
EX-2 Relay box w/marker; 720A/730/701  34" 
HM-3 Deluxe mobile microphone (specify radio)  175° 
HM-5 Noise canx mobile microphone, 4 pin  34" 
HM-7 Amplified mobile microphone, 8 pin  29" 
HM-8 Touch-tone mic; 255A/260A, 8 pin   49'5 
HM-10 Scan mic.; 255A/260A/290A/25A  3950 
HP-1 Headphones  345° 
IC-3PS Power supply for ports. (Reg $95)... SALE 89" 
SM-2 4-pin electret desk microphone; 551D  39°° 
SM-5 pin electret desk mic.; 251A/451A  3907 
SP-4 Remote speaker for portables  24" 
Speaker/phone patch, specify (Reg. $139)... SALE 129" 

850 

5770 

In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 

AMATEUR ELECTRONIC SUPPLY 0 
Inc. 

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 

WICKLIFFE, Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 

Ohio WATS 1-800-362-0290 

Outside  1-800-321-3594 ohm 

 AES BRANCH STORES   
ORLANDO. Fla. 32803  CLEARWATER. Fla. 33575  LAS VEGAS. Nev. 89106 
621 Commonwealth Ave 
Phone (305) 894-3238 

Fla WATS 1 800 432-9424 

Outside 1-800-327-1917 Florida 

1898 Drew Street 
Phone 1813) 461-4267 
No In State WATS 

No Nationwide WATS 

1072 N Rancho Drive 
Phone (702) 647-3114 
No In-State WATS 

Outside 1 
Nevada  -800-634-6227 

Associate Store 
CHICAGO, Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone 1312) 631-5181 

Outside  inois 1-800-621-5802 Ill   
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Now you can 
chirp back! 

Been wondering what 
those "chirp-chirp" signals 
were around 14075? They're 
AMTOR, AMcrteur Teleprint-
ing Over Radio. European 
hams have been enjoying 
the benefits of error free RTTY 
for sometime. (It's a must for 
commercial Maritime traffic.) 
Now, U.S. Amateurs are on the 
threshold of a new era of 
RTTY. 

Old problems of QRM, 
QRN, & QSB are gone! If a pro-
pagation path exists, AMTOR 
will get the message thru — 
with no "hits" — "newspaper" 
perfect copy! 

Two modes are avail-
able; AMTOR mode A 
transmits a three character 
block specially coded so that 
the receiving station can re-

is 
here 
cognize an error. The three 
character block is repeated 
until the receiving station 
confirms reception by reply-
ing with the proper control 
code signal. Flawless print is 
possible with this "hand-
shake" style operation. 

Mode B, "FEC" or Forward 
Error Correction, is actually a 
time diversity mode where 
text is repeated and inter-
mixed in the transmission. 
The receiving station un-
scrambles it and prints the 
clear text. This "broadcast" 
mode allows more than two 
stations to communicate. It's 
more effective than conven-
tional Baudot or ASCII, but 
not as reliable as AMTOR 
mode A. 

The actual DATA transfer 
in either AMTOR mode is 

nominally equivalent to con-
ventional RTTY at 50 baud, 
or 66 WPM. 

A receive only "Listen" 
mode is also available for 
reception of mode A data by 
a station not directly in-
volved in the "hand-shake" 
communication. 

Start with a new AMTOR 
ACT-1, ATR-6800, or update 
your present system. 

Microlog is ready with 
AMTOR! Give us a "chirp" at 
Microlog Corporation, 18713 
Mooney Drive, Gaithersburg, 
MD 20879. TEL (301) 258-8400. 
TELEX 908153 

MICROLOG 
INNOVATORS IN DIGITAL COMMUNICATION 
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LAVOL , W H A T  I S  I T ?  PROPAGATION TIMING: 

AMTOR, AMateur Tele-
printing Over Radio will 
change the way you communi-
cate. AMTOR is both a code and 
a method. This radically differ-
ent RTTY system can provide 
virtually error-free copy under 
conditions that you wouldn't 
even attempt with conventional 
Baudot or ASCII. It is, in fact, 
the most well thought-out com-
munication code since Sam 
Morse pounded brass. Every 
facet is designed to overcome 
the real-world problems of 
fading, noise and interference. 

THE METHOD: 
There are two variations, 

namely modes A & B (clever 
names eh?). In describing mode 
A, imagine the time wasted with 
lengthy repeats of whole messages 
just to correct a few errors, or the 
uncertainty of whether your traffic 
got through. How many times has 
one of your long dissertations 
been lost when the band folds? 
AMTOR mode A shortens each 
"message" to only three 
characters. The sending station 
(Tx) transmits this "block" of three 
then goes to receive so that recep-
tion can be confirmed by the 
receiving station (Rx). This is ac-
complished by the Rx transmitting 
a short "control signal" back to 
the Tx. Upon confirmation, Tx 
sends the next three character 
block. If not confirmed, the same 
block is repeated again, and again 
until it's perfect, or the computer 
decides it's not possible. As you 
can guess, this eliminates the 
necessity to type out repeats such 
as name, call etc. Signal reports 
are also redundant because you 

RTR-61100 

' 

can tell by the number of repeats 
requested how well you're being 
copied! Even deep fades just slow 
down the traffic a bit until the 
signal recovers and copy resumes. 
All without the usual "garbage" 
print typical of poor conditions. A 
special "over" sequence reverses 
Rx and Tx roles. 

THE AMTOR CODE: 
Your next logical question 

will be "How does the Rx know it 
got a good block or not?" The 
answer lies in the code itself. The 
AMTOR code is neither Baudot 
nor ASCII. On the contrary, it is a 
"synchronous" code without start 
or stop bits. (Makes the computer 
work a little harder!) There are 
seven "BITS" per character, and 
always a constant 3 to 4 ratio of 
mark /space. This fixed ratio 
allows the Rx to determine good 
or bad data. (It is possible for two 
bits to reverse, 0 to 1, and 1 to 0, 
but the probability is extremely 
low !) This "double parity" limits 
the number of combinations to 35, 
which is directly compatible with 
the current Baudot character set. 

Tx/Rx TIMING: 
The continuous switching 

from receive to transmit makes 
some critical demands on the 
radio, because each three 
character block is sent in 210 
MSec., (21 bits at 100 baud). The 
confirming control signal falls in 
the next 240 MSec., usually after a 
10 to 20 MSec. delay for a total 
time of 450 MSec. (This explains 
the familiar "chirp-chirp" signal of 
about 2 per second that you hear.) 
The radio must fully recover from 
transmit to receive in less than 10 
MSec. Generally, QSK rigs and 
most of the current crop of radios 
can handle it. Some might re-
quire an AGC tweak etc. A sim-
ple method is to use a separate 
receiver. That's the way a lot of 
commercial ships do it. Informa-
tion on individual rigs will be 
made available as we go. 

MICROLOG 

The timing requirement also 
limits the total distance that can 
be traversed due to propagation 
delays out and back. Simply put, 
"long-path" is out! But direct 
short path up to one-half the 
earth's circumference is easily ac-
complished within the 240 MSec. 
time frame. 

MODE B, FEC: 
So far we've been discussing 

AMTOR mode A. The second, 
mode B, or Forward Error Correc-
tion mode is useful for bulletins or 
round tables. The same 7 bit syn-
chronous code is used, but each 
character is transmitted twice, 
separated in time and inter-mixed. 
Hence the term "Time Diversity " 
is applicable. The transmission is 
continuous, with no hand-shake 
just as standard Baudot or ASCII 
is sent. (FEC sounds more 
rhythmically flowing than Baudot 
with its periodic start/stop bits.) 
The receiving stations recompile 
the data and display only the clear 
text. The same 3:4 mark/space 
ratio determines valid characters. 

COMPUTER TRICKS: 
By definition, in mode A, an 

entire block of 3, 7-bit characters, 
or 21 synchronous bits must be 
received, all with the proper 3:4 
ratio to be considered valid. In 
our system, if any characters are 
valid, we save them and ask for a 
repeat. Chances are, the missing 
characters will be recovered in 
the next block. By accumulating 
characters, the "thruput" (com-
puter jargon!) is significantly in-
creased under poor operating 
conditions. Also, if signals do 
drop out entirely, we repeat for 32 
tries before we discontinue. 

AA IC ROt OG 
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See Lost of Advertrsers on page 774 
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Up and Coming: 
Direct-Broadcast Satellites 

Part II looks at the technical problems with communications 
at 12 GHz, which may be offset by the advantages. 

Timothy Daniel N8RK 
7 Peabody Drive 
Oxford OH 45056 

Hams love a challenge. 
Why else would they 

erect 200-foot towers, en-
dure cold mountaintops, or 
spend hours designing and 
building the ultimate receiv-
er? The current generation 
of satellite television was a 
natural attraction for hams. 
Dedicated to doing more 
with less, electronics hobby-
ists took on the TVRO chal-
lenge and ended up creating 
a new home-entertainment 
industry. 

Will the 1980s version of 
spacecasting,  Direct-
Broadcast Satellites (DBS), 
offer the same kind of op-
portunity that beckoned 
TVRO  pioneers  like 
W5KHT, W6HD, K4AWB, 
and N6TX? The first part of 
this article, in last month's 
73, concluded that DBS 
holds a different kind of 
promise. The presence of 
large, technically-advanced 
companies is likely to dis-
courage garage-style entre-
preneurs. But what about the 
basement tinkerer? For him, 
DBS could be a challenge 
par excellence. 
This is not a "how to" arti-

cle. With DBS service 
planned to begin in the mid 

DIAMETER IN METERS 

Fig. 1. The gain of a dish antenna depends on the frequency 
of operation and its efficiency. A one-meter dish has 10 dB 
more gain at 12 GHz than it has at 4 GHz, provided efficiency 
remains the same. 

to late 1980s, it would be 
premature to start manufac-
turing circuit boards. But if 
you have already mastered 
the reception of present-day 
4-GHz satellite signals, then 
consider taking on the chal-
lenge of receiving 12-GHz 
signals from one of the 
"communications" satel-
lites already in orbit or soon 
to be launched. Though no 
hobbyist has publicly an-
nounced such an accom-
plishment, an examination 
of the technical parameters 
will show that it is doable. 

Why 12 GHz? 

The choice of 12 GHz for 
DBS is not as baffling as it 
may first appear. Perhaps 
the most important reason 
behind 12 GHz is the need 
for small, inexpensive re-
ceive antennas. Fig. 1 shows 
that a dish, one meter in 
diameter, has roughly 30 dB 
of gain at 4 GHz, making it 
far too small for catching 
satellite TV signals on that 
band. The same dish has 
about 40 dB of gain at 
12 GHz. A dish antenna's 
gain at a particular frequen-
cy is proportional to the 
reciprocal of the wave-
length squared, hence the 
increase of 10 dB. 
A second argument for 12 

GHz centers on the ability 
to use larger bandwidths. 

DBS proponents have sug-
gested using signals with 
bandwidths as wide as 400 
MHz. The tenfold increase 
over 4-GHz signal band-
widths holds some exciting 
possibilities. We might be 
treated to high resolution 
video and have our choice 
of several different audio 
channels! 
The technical attractions 

of the 12-GHz Ku-band are 
accompanied by some sub-
stantial drawbacks. While 
much of the theory that 
works at 4 GHz holds true at 
12 GHz, actual Ku-band 
components require another 
magnitude of precision. 
Consider that a Ku-band sig-
nal has a freespace wave-
length that is less than one 
inch long. At these frequen-
cies, hardline gives way to 
waveguide and suitable mi-
crowave transistors, when 
available, cost in the hun-
dreds rather than the tens of 
dollars. 

The Satellites 

DBS planners have laid 
the groundwork for a multi-
satellite network. Depend-
ing on the proposal, there 
will be either three or four 
geosynchronous spacecraft, 
each one beaming to a 
separate region of the US. 
The multi-satellite approach 
offers two advantages over 
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the current system of using a 
single satellite to blanket 
the country. 
First, by concentrating 

the satellite's signal on a 
smaller area, the cost and 
complexity of receivers can 
be lessened. When the an-
tenna-size limitation, re-
ceiver-noise performance, 
and the substantial path loss 
(approximately 205 dB) are 
weighed against the need 
for snow-free pictures, it be-
comes clear that the new 
satellites must have an ef-
fective radiated power far 
greater than the 30- to 
35-dBW signals emanating 
from the 4-GHz satellite-TV 
birds. Ku-band DBS signals 
will probably exceed 50 
dBW and may even ap-
proach 65 dBW. A satellite 
capable of covering the 
continental US with that 
kind of signal would need 
close to 1000 Watts of out-
put power, severely taxing 
the weight and power-
supply limitations for 
spacecraft. 
How do spacecasting 

transmitters generate high-
powered microwave sig-
nals? The answer is, very 
carefully. Traveling-wave 
tube amplifiers (TWTAs) are 
used, often in groups of two 
or more since the largest 
single unit can generate no 
more than a couple of hun-
dred Watts. TWTAs, like 
amplifiers for ham radio, 
can fail at the worst time. 
The world's first direct-
broadcast satellite, a Japa-
nese experimental space-
craft, had a shortened life 
due to TWTA problems. The 
push is now on to build high-
er power TWTAs and im-
prove satellite power gener-
ation and cooling systems. 
A second drawback to the 

single-satellite approach 
stems  from  biannual 
eclipses where the Earth pre-
vents the sun's rays from 
reaching a satellite's solar 
cells. The satellite must 
cease transmitting or rely on 
heavy and expensive stor-
age batteries. Rejecting the 
second alternative, it may 
be possible to place the sat-

ellite in an orbital location 
that causes the blackout to 
occur at an hour when few 
people expect television ser-
vice. But, as Harley Radin 
pointed out in the August, 
1982, issue of Satellite Com-
munications, such a location 
would be over the Pacific 
Ocean and impractical for 
east coast reception. 
With the single-satellite 

approach presenting prob-
lems at every turn, planners 
have suggested a multi-satel-
lite system where each craft 
would serve either one-
fourth or one-third of the 
continental US. In arguing 
for the three-satellite ap-
proach, Radin questions the 
need to match program 
times with the national time 
zones, a feature of the four-
bird proposal. Instead, he 
suggests that using only 
three satellites will reduce 
the overall cost (satellites 
are expected to cost in the 
$100-million range) and 
make better use of the fre-
quency spectrum and or-
bital space. 
Should DBS become a 

money-maker, two addi-
tional problems may devel-
op. First, there is a limited 
number of ways to launch a 
satellite. Companies that 
counted on the European 
Space Agency's Ariane 
launcher are beginning to 
have second thoughts, and 
the best alternative, the US 
Space Shuttle, is almost 
completely booked through 
the mid-1980s. 
If a large number of satel-

lites do end up in orbit, it 
could present problems on 
the receiving end. Dish an-
tennas are limited to a very 
narrow beamwidth— about 
3 degrees—and may need to 
be rotated to receive signals 
from different satellites. If 
motorized antennas prove 
too costly, an electronically-
steered "flat" array could be 
introduced. 

Receiver Performance 

The plight of satellite-re-
ceiver designers is best ex-
pressed by the old saying, 
"He robs Peter to pay Paul." 

I-F AND 
SIGNAL PROCESSING 

LOCAL 
OSCILLATOR 

Fig. 2. The NHK Corporation of Japan receiver, described in 
the January/February, 1982, issue of High Technology, uses 
direct conversion for low cost and a reasonably good noise 
figure. 

The tradeoff is between re-
ceiver-noise performance 
and antenna size. It boils 
down to getting acceptable 
performance at a reason-
able cost. Acceptable per-
formance is usually equated 
with a carrier-to-noise ratio 
(C/N) of at least 10 dB. While 
10-dB C/N may not be studio 
quality, it does ensure 
reasonably snow- or spark-
lie-f ree pictures. DBS back-
ers realize that their signals 
must compete favorably 
with conventional broad-
casting and cable TV if they 
are to stand a ghost of a 
chance. 
For an in-depth look at 

the "rob Peter, pay Paul" di-
lemma, read Stephen Gib-
son's "How Big a Dish?" in 
the November, 1981, 73. The 
culprit, as Gibson points 
out, is noise. 
In his article, "Direct Sat-

ellite TV: The 12-GHz 
Challenge" (High Technolo-
gy, January/February, 1982), 
James Fawcette outlined 
three approaches to build-
ing receivers. The first and 
perhaps most startling meth-
od (shown in Fig. 2) is direct 
conversion, developed by 
the Japanese broadcasting 
giant, NHK. Akin to the 
simplest of ham receivers, 
the NHK design features a 
very low manufacturing 
cost. The signal goes from 
the antenna to a diode mixer 
via waveguide. There is no 
low-noise preamplifier 
stage. Fawcette cites an 
NHK claim of a 3.4-dB noise 
figure and 300-MHz band-
width! 
A more traditional ap-

proach to receiver design 
centers on a low-noise pre-

amplifier circuit operating 
at 12 GHz. Like the current 
4-GHz gear, several gallium 
arsenide (GaAs) field-effect 
transistors (FETs) are chosen 
because of their minimal 
noise contribution to form a 
preamplifier before the mix-
er stage. GaAsFETs are, 
however, expensive and dif-
ficult to use. Designers must 
pay close attention to the 
transition from waveguide 
to printed circuitry and use 
isolators to insulate the FETs 
from high swr. These addi-
tions can add to the receiver 
noise level and require a lot 
of individualized alignment. 
The result, while expensive, 
should be better than that 
which is achieved with the 
direct-conversion approach. 

Hobbyists who want to 
roll their own 12-GHz low-
noise amplifier might want 
to consider the Mitsubishi 
MGF-1403. This GaAsFET, 
offered by at least one 73 
advertiser, has a Ku-band 
noise figure of less than 2 
dB. If your pocketbook per-
mits, you might want to try 
for an even better noise 
figure. 

Manufacturers hope to 
avoid the cost of discrete 
GaAsFET front ends by 
fabricating GaAs integrated 
circuits. It is conceivable 
that the entire receiver 
could be on one chip. But 
until GaAs technology is 
refined and yield levels are 
boosted, receivers probably 
will employ hybrid circuitry 
using discrete front ends 
and integrated circuits for 
intermediate frequencies 
and signal processing. 
Siemans A.G., a European 
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Fig. 3. ANIK C3, a Canadian satellite, may be the first source 
of North American 12-GHz television broadcasting. Its foot-
print will favor the northern United States. (Illustration from 
Satellite Communications, July, 1982.) 

Go AsFET4 
W/N STRIP 
CIRCUITRY 

HIGH EFFICIENCY, 
CASSEGRAINIAN FEED 
ANTENNA, CONVERTED 
FROM 40 Gliz SERVICE 

GUNN DIODE 
OSCILLATOR 

ALSO AVAILABLE AS A 
I MODULE FROM PLESSEY 

(FROM 4.001.12 
TVRO RECEIVER) 

Fig. 4. By using a 4-GHz TVRO dish, front-end module from 
Plessey Corp. and integrated circuits for the i-f and signal-
processing stages, a 12-GHz receiver could be within the 
reach of many hobbyists. For dyed-in-the-wool do-it-your-
selfers, there are suitable GaAsFETs for building a 12-GHz 
low-noise amplifier, and a Gunn-diode oscillator could be 
used with a passive mixer for the downconverter stage. 

corporation, already has in-
troduced GaAs ICs that 
would follow the mixer 
stage in a DBS receiver. 
A number of companies 

have finished prototype re-
ceivers and are laying the 
groundwork for manufac-
turing them in 100,000 quan-
tity levels. European and 
Japanese companies like 
Plessey, Philips, Sony, NHK, 
and Siemans seem to be in 
the forefront. The late entry 
by American firms may be 
due to the lengthy FCC-
approval process and lack 
of 12-GHz satellites for 
testing. Just who will 
dominate the US market re-
mains to be seen. The ability 
to keep costs to a minimum 
could be the deciding fac-
tor. 

Getting Started 

If you have read this far 
and like a challenge, then 
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consider getting in on the 
ground floor. In late 1980 a 
satellite built by Hughes Air-
craft was put in a geo-
synchronous orbit of 106 de-
grees west. Operated by Sat-
ellite Business Systems 
(SBS), the spacecraft has 
ten-Ku-band transponders 
and is used by large corpora-
tions for high-speed data 
communication. 
The all digital-time divi-

sion multiple-access data 
format will make it difficult 
for hobbyists to receive any 
meaningful data from the 
SBS signals, but what the 
satellite does offer is a 
steady source for testing an-
tennas and receivers. The 
transmitter footprint is said 
to be in the 43-dBW range, 
favoring the east central and 
western United States. SBS 
recommends that users 
have a 5.5- or 7.5-meter dish. 
The first North American 

satellite to carry 12-GHz 
video on a regular basis 
will probably be ANIK C3, 
which was launched from 
the Space Shuttle last No-
vember. (See Fig. 3.) Built 
by Hughes Aircraft for 
Telesat Canada, ANIK C3 
has 16 12-GHz transponders 
that can accommodate data 
traffic or two FM TV chan-
nels each. Telesat Canada 
plans to lease most of the 
transponder space to US 
companies, including sever-
al interested in experiment-
ing with direct broadcasting. 
Although ANIK C3 transmis-
sions aren't as strong as 
future DBS signals, they 
should be easier to receive 
than those from the SBS 
satellite, especially if you 
live in the northern US. 
Finding suitable 12-GHz 

hardware will be the biggest 
problem facing pioneer tink-
erers. One logical starting 
point is the dish antennas for 
4-GHz TVRO reception. 
Some manufacturers even 
claim that their antenna will 
work just as well at the 
higher frequency. Whether 
you build or buy, remember 
that any dish antenna's per-
formance is severely 
degraded if flaws in the sur-
face accuracy exceed .1 
times the wavelength of op-
eration. For 12-GHz work, 
this means a tolerance of 
less than a tenth of an inch! 

When choosing an anten-
na, pay close attention to 
the feed since it plays a big 
role in determining an an-
tenna's efficiency. Remem-
ber, the feedhorn designed 
for a 4-C Hz satellite system 
is not what is best for 
12-C Hz experimentation. 

Choosing receiver com-
ponents could be tough. If 
you have the necessary 
experience and test gear, 
you can roll your own 
12-GHz LNA. Otherwise, 
you'll have to scour the sur-
plus markets or save up 
enough money for a com-
mercial-grade unit. Engi-
neering evaluation models 
are starting to become 
available; Plessey Corp., for 

example, offers a complete 
receiver front-end module. 
Hams who have experi-

mented with Gunn-diode-
based oscillators may want 
to try building their own 
local oscillator and diode 
mixer. The secret seems to 
be keeping the local oscil-
lator's frequency stable and 
reducing unwanted side-
band noise. Once you have 
perfected the preamplifier, 
local oscillator, and mixer 
stages, you can rely on prov-
en intermediate-frequency 
and signal-processing de-
signs. Fig. 4 shows one possi-
ble approach at assembling 
a working 12-GHz terminal. 
Does all this sound like 

too much—an impossible 
feat? Then think about the 
not-so-distant past when 
Bob Coleman K4AWB built 
a 4-GHz satellite terminal 
using a few hundred dollars 
worth of surplus "junk" and 
a VTVM. For him, satellite 
TV was an opportunity rath-
er than a roadblock and 
there was no need to wait 
for someone else to lead the 
way. 
Who will be the first to 

master the 12-GHz DBS 
challenge? 

Author's Note 

Since the legality of un-
authorized reception of sat-
ellite signals has not been 
decided, readers are urged 
to use discretion in de-
coding or disseminating any 
information they might 
receive.• 
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THERMO COMPRESSION MOLDED 

The Boman SA-3000 is a THERMOCOMPRES-
SION MOLDED Satellite Antenna ... NO 
MORE GRIEF! FEATURES: 3.0 meter diameter 
— 8 interlocking fiberglass sections for quick, 
precise assembly -- Unique design allows for 
superior stress resistance to withstand ex• 
treme environmental changes ... NO MORE 
GRIEF! 
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LNC 
Why  bother  with  a 
separate Down Converter, 
cables,  etc.? Combined 
Low-Noise Amplifier/ 
Down Converter features: 
Grounded input coupling 
protects against static in-
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-  damage — Low-loss, high 
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assembly  —  One-piece 
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SR-800 RECEIVER 
The Boman SR-800B Satellite Receiver uses advanced technology to provide high quality 
reception at a very affordable price. Features: 24 Channel capability — 6 audio channels — 
fine tuning control — AFC — illuminated signal strength meter — attractive design 
fits any decor. 

TheNEW" Polar-matic Ultra Feed 

Improve your system quality with the 
EFH-75 Microwave Feed.  It offers 
precision polarity selection using the 
attractive control shown here. 

INSTALLATION FEATURES: 130 ft. of 3 conductor wire included 
TERMINALS attached at each end • NO MORE SPLICING - Molded 
terminal posts on motor cover • Painted pan prevents corrosion - 
ON-OFF switch on control box • Power-on light on control box • All 
necessary hardware included. 

$ 9 950 
DISTRIBUTOR PRiCE 

BOMAN INDUSTRIES 
SATELLITE PRODUCTS DIVISION 
9302 HALL RD . DOWNEY. CA 90241 
12131 803.4041 
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When it comes to 

OSL5s III • 

it's the 

ONLY BOOK! 
US or Foreign Listings 

1983111 

cail b o o k s 

NOW READY! 
Here they are! The latest editions of the 
world-famous  Radio Amateur  Callbook 
are  available  now.  The  U.S.  edition 
features over 400,000 listings, with over 
75,000  changes  from  last  year.  The 
Foreign edition has over 370,000 listings, 
over 50,000 changes. Each book lists calls 
and the address information you need to 
send GISL's. Special features include call 
changes,  census  of  amateur  licenses, 
world-wide QSL bureaus, prefixes of the 
world,  international  postal  rates,  and 
much more. Place you order for the new 
1983 Radio Amateur Callbooks, available 
now. 

Each  Shipping  Total 

US Callbook 

Foreign 
Callbook  $18.95  $3.05 $22.00 

Order both books at the same time for 
$41.95 including shipping. 

$19.95  $3.05 $23.00 

Order from 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 MIND 

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! 

r61 

RADIO AMATEUR I I 

c all b o olc INC 

ok Dept.  B 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 

TU-170A 
This single shift TU-170A is designed for standard 
RTTY communications and modern high-speed 
rates to 300 baud ASCII. Comes standard with 
crystal controlled AFSK. RS-232C and TTL compat-
ible I/O for computers, 2125Hz and 2295Hz filters.  189.95 kit 
Options include LO-tones, CW demodulator, and 
loop power supply for TTY machines.  $289.95 wired 

TU-300 

The TU-300 offers all of the features of the 
TU-170A and more with the capability of 
three shifts selectable on the front panel. 
The TU-300 comes standard with crystal 
controlled AFSK, 2125Hz, 2295Hz, 
2550Hz, and 2975Hz 
filters. (LO-tones, CW 
demodulator and 
Loop supply 
optional.) 

$ 289.95 kit 
$399.95 wired 

TU-170 

This single shift TU-170 is compact, 
economical and ideal for HF or VHF 
applications up to 110 baud ASCII. Single 
board construction with AFSK and loop 
supply included. TTL compatible I/O. 
active filters and 
AFSK tuned for 
2125Hz, 2295Hz. kit only 

$149.95 

DM-170 

The DM-170 demodulator is truly state-of-
the-art, with active filters used throughout. 
The DM-170 includes anti-space circuitry, 
autostart output with adjustable threshold, 
scope outputs, meter output and loop 
keyer output. 
Requires additional 
-± 12VDC power 
supply. $ 47.95 

kit only 

Call or write for our 1983 catalog with complete specifications 
and our full line of products and accessories. Dealer inquiries Owelcome. 

Flesher Corporation 
507 Jackson • P.O. Box 976 • Topeka, Kansas 66601 

913.354.7633 • Telex 437125 ,23 
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T.V.I. problems? 

Low pass TAIL filters from 
Barker & Williamson 

I PP9 6113 altir"- -

427 425  424 423 

model 
Power 

(Watts) 

— 

Cut Ott 
Frequency 

Frequency 
of Maximum 
Atlenuatiors 

Minimum 
Attenuation 

Frequency 
Range Price 

.25 

424 

1000 34 MHz 52 MHz 70 db 1 8 - 30 MHz 529.50* 

100 44 MHz 57 MHz 60 dip 18 - 30 MHz $22.50' 

427 1000 55 MHz 63 MHz 70 db 6 meter S36.00* 

423 100 55 MHz 63 MHz 50 db 6 meter $25.30' 

All above to match 
50 ohm transmitters 
and antennas 

"Add $2 shipping 
and handling 

ALL OUR PRODUCTS MADE IN USA 

BARKER & WILLIAMSON 
Quality Communication Products Since 1932 
At your Distributors write or call 
10 Canal Street, Bristol PA 19007 
(215) 788-5581 --it 

11111111 11,4 
MAIM 

80M IN 24 FT! 

Put a broad bandwidth 80M dipole in 24 ft with the 
SLINKY DIPOLE'̀ antenna. Comparable low SWR, space 
savings and performance on ALL HF bands, including 
SWL and WARC. Complete kit: 2 special 4" coils, 50' 
RG-58/U coax, balun kit, mounting hardware and 
instructions. Great for apartments, condominiums, motels 
and vacation use. Easy set up and adjustment. 

Ask for FREE antenna comparison sheet 

Blacksburg Group 
Box 242 Suite 500 
Blacksburg, Virginia 24060 
703/951-9030 

49.95 postpaid fin USA.) 
Money Back Guarantee 
Virginia residents 
add 4% sales tax 

For dealer location or 

Have Rod... 
Will Travel 
3 in one 1/4  Wave 
Mag Mount Antenna 

2 Meters 

220 MHz 

440 MHz 

Super Rod 3 

999 
Complete set with cable assembly 

• Fiber Glass Construction 

• No Coros on 

• Quick Change Rods 
• Fits in any Attache Case 

• Triple Chrome Mag Base 
• Tuned Anrenna Quality 

The Tuned Artenna Co. has done 
it again with the "Super Rod 3" 
1/4 wave 2 meter, 220 MHz, 440 
MHz magnetic mount antenna 
system. With a twist of the base 
thumb screw you can change the 
1/4 wave rods from one frequency 
range to another or adjust the 
SWR. 

Truly a universal portable antenna 
system for ca -, hotel room, apart-
ment or house. The Super Rod 3" 
is the answer-all for under$20.00. 

THE T NEO ,ANTENNA CO. 

IC 
Prices and/or specifications are subject to change 
without notice or obligation. Terms C.O.D.. check 
or money order. Please add $3.00 tor first antenna 
and $2.00 for each additional antenna 10 cover 
shipping and handling California residents add 
6% sales tax_ 

To order 

C  (619) 268-0720 

See List of Advertisers on page 114 

The Tuned Altenne Co.  9520 Chesapeake Dr., $606. San Diego, CA 92123 
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Mark Oman WA(JRBR 

528 Deines Court 

Ft. Collins CO 80525 

The Fun-Vac: 
A Synthesis of Old and New 

This one-tube transmitter combines the circuits 
of the fifties with the technology of the eighties. 

It also keeps your coffee warm. 

Ed. Note: PC boards for this project are available from the author for $7.00 ppd. 

T he response to my series 
of articles on Fun home-

brew gear has indicated that 
there is a diverse group of 
people building gear today. 
Without question, the one 
central and overwhelming 
theme of the response has 
been about simplicity! 

The emphasis in home-
brew products has changed 
dramatically over the years. 
Nearly everyone has as his 
main rig a factory-built 
transceiver which is good on 
today's crowded bands. 

61305 

C2 I .0 

However, the lure of home-
built gear seems to entice 
even more hams than be-
fore, quite possibly because 
they are building for fun and 
challenge and not because 
of necessity or lower cost. 

The "Fun-Vac," the 2-to-5-
Watt 40-meter CW transmit-
ter described here, is in re-
sponse to requests from 
both old-timers and new-
comers for a different kind 
of transmitter—a tube trans-
mitter. Believe it or not, I did 
say tube (hence the "Vac" 

C7 

134 (250-350V)  005 

FILAMENT 
6 3VAC 

L I 
100 

62 
100 

CO 

L 2 
100 

for vacuum). What a chal-
lenge it was to design and 
build a tube transmitter 
based on the Fun-gear prin-
ciples of no adjustments 
and all parts coming from 
Radio Shack! It really was 
fun to return to the early 
days of my ham career (mid-
sixties) and work with vacu-
um tubes. However, modern 
construction practices and 
the 1980s philosophy of 
home-brew gear were used 
in designing this very simple, 
very reliable, one-tube, 
40-meter transmitter. 

CB  C9  Ci0 194  I  940  I  470 

Cal (NOT ON PC BOARD) 

Fig. 1. Fun-Vac schematic. 

HIGH VOLTAGE 

J2 

SIA 

.11._ @ j3  

VDC 
S1A TO T 
HE YDOWN 

Why use a tube? 
First, it is nostalgic for 

the many who entered the 
ham-radio field before the 
seventies. 
Second, many older hams 

have stopped building due 
to the extinction of tube cir-
cuits. This project hopefully 
will bridge the gap for them 
between current transistor-
ized gear and the older, 
massive, point-to-point con-
struction-type tube rigs 
which required hours and 
hours of wiring, sheet-metal 
work, and critical adjust-
ments. 
Third, many new hams 

have virtually no experience 
or education regarding 
tubes, and a simple one-
tube project is a good way 
of discovering our tube heri-
tage (which may help in un-
derstanding transistor cir-
cuits). 
Fourth, it is just plain fun 

to integrate the fifties and 
sixties home-brew ideas with 
the home-brew philosophy 
of the eighties! 
I firmly remain, however, 

a proponent of state-of-the-
art gear. Transistors are 
much more efficient with 
their use of power, and 12 V 
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to 24 V is much, much safer 
to work with than 300 V! 

Objectives 

My main objective with 
this rig was to design a tube 
transmitter that fit in with 
the entire Fun series of sim-
ple, low-cost gear. It would 
be worthwhile to review the 
entire series, particularly the 
article on the Fun-Mitter (73 
Magazine, February, 1981; 
see also "Fun-Equipment 
Revisited" in the January, 
1983, issue). The Fun-Mitter 
is a 5-Watt, 80- through 
15-meter solid-state trans-
mitter. The characteristics 
of the Fun gear are: small 
size, simple construction, no 
adjustments, and all parts 
available from Radio Shack. 
The objectives of the Fun-

Vac were, in addition: 
• PC board construction 
with the same size board as 
other Fun gear (2% " X 3") 
• a cost less than $25 
• easy assembly 
• 2 to 5 Watts output 
All of these objectives 

were met. Even a 300-volt 
power-supply design is in-
cluded here. 

Circuit 

The basis of the transmit-
ter is a 6E1Q5, a 9-pin minia-
ture beam-power pentode 
available from Radio Shack. 
The 6I3Q5 is a rugged device 
capable of dissipating 10 to 
15 Watts under a 50% CW 
duty cycle. 
The 6BQ5 functions as 

both oscillator and amplifi-
er. The oscillator uses FT243 
fundamental crystals in a 
Pierce configuration. Cl and 
C2 provide feedback be-
tween the control grid and 
cathode. The oscillator is 
keyed by breaking the cath-
ode-to-ground connection. 
L1, R2, C3, and C4 comprise 
a wave-shaping circuit to 
eliminate clicks and sluggish 
starting of the oscillator. 
The big power-waster of 

this circuit (as with all tube 
circuits) is the filament. A 
tube works by heating the 
cathode to jar electrons 
loose from its specially-
coated surface. This is the 

function of the filament (or 
heater) which actually glows 
orange, warming the cath-
ode. The 6I3Q5 requires 6.3 
V at .75 Amps applied to the 
filament. (This is about 41/2 
Watts, or as much as the 
total output power of the 
tube!) 
The plate operating volt-

age (250 to 300 V) is applied 
through plate choke L2. In 
order to meet the objective 
of using Radio Shack parts, 
L2 was required to be 100 
uH. This is somewhat less in-
ductance than the normal 
value of plate choke, but ab-
solutely no problems were 
encountered. Rf output is 
taken from the plate through 
C7 and applied to the match-
ing network, 13, 14, C8-C10. 
This network serves two pur-
poses and is different from 
the norm in tube circuits. 

Its first purpose is to 
match the impedance of the 
plate (about 25004) to a 50Q 
antenna load. This is accom-
plished by C8, C9, and 13. 
The second purpose is har-
monic filtering, which is ac-
complished by both sec-
tions. The matching network 
is actually two pi networks 
combined. One matches 
25004 to 502 and the other 
is a 504-to-5052 match. 
Although the pi network 

is a standard method of 
matching impedances in a 
plate circuit, this network is 
different in one aspect: it is 
fixed-tuned. Normally, a 
variable-load capacitor 
would be used at C10 to ad-
just for an antenna load of 
between 304 and 702. All of 
today's equipment is fixed-
tuned for a 504 antenna 
load, and with antenna 
transmatches in abundance, 
the necessity for a variable 
load control no longer ex-
ists. Another norm in tube 
circuits is to use a vari-
able-tune-control capacitor 
at C8. By designing for a 
somewhat lower Q, this 
capacitor was made fixed. 
No tuning adjustments are 
required! The entire trans-
mitter can be built on a 
small PC board just like to-
day's solid-state rigs, with no 

Photo A. Front view of the Fun-Vac. 

bulky front-panel variable 
capacitors! 
The matching inductors, 

13 and 14, are made from Ra-
dio Shack 10-uH chokes as 
has been done with all previ-
ous Fun gear. By removing 
the required amount of 
turns, the needed induc-
tance is easily obtained. 
These chokes make for small 
and easy-to-make induc-
tors—again, something quite 
unusual in a tube circuit. 
The LED, CR1, was includ-

ed to provide a method of 
monitoring plate current. 
The LED is wired in series 
with the plate voltage and 
lights brightly when the 
plate current passes through 
it. Because of the very low 
voltage drop across the LED, 
no power is lost in it. (It also 
is fun to use a modern solid-
state device to monitor cur-
rent in a tube rig!) 

Power-Supply Circuit 

The Fun-Vac operates 
from two power-supply volt-
ages, 6.3 volts ac and ap-

proximately 300 volts dc. 
The 6.3-V-ac filament volt-
age is somewhat critical in 
value, but the high voltage 
can vary between 200 and 
350 volts. These voltages 
can be obtained from an ex-
isting supply or a supply can 
easily be built and incorpo-
rated into the same box with 
the Fun-Vac PC board. I 
chose to include power sup-
ply and Fun-Vac in one box, 
as shown in Photo B. How-
ever, the voltages can easily 
be "stolen" from a tube-
transceiver supply or a simi-
lar supply by using the ap-
propriate connector on the 
Fun-Vac chassis. 
A simple circuit to obtain 

the needed voltages is 
shown in Fig. 2. An attempt 
was made to design a supply 
that also met the Fun gear 
objective of obtaining all 
parts from Radio Shack. The 
design shown meets that ob-
jective although it repre-
sents a rather unorthodox 
approach. By using two 
step-down transformers 

Fig. 2. Fun-Vac power-supply schematic. 
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UFO  iTAL 

FROM  LB I0,H  
FUNOSCILLATOR    RADIO SHACK  41= 
PHONO JACK  (273-101A) 

4----T LA 3 TURNS  CHOKE 
WOUND OVER  r—•  -1  
ENTIRE BODY ch 

OF LB 
TO PC BOARD 

CRYSTAL 
CONNECTION 

•300V 

FUNVAC 
CRYSTAL 
SOCKET 

S SPOT SWITCH  24V 

1275-3261 

SIB 
FuNvAC SWITCH 

RI 
1506 
I/2 W 

271-047 

R2 

I5K 
1/2W 
271-036 

CRI 
I2V 
ZENER 
276-563 

CR2 
by 
ZENER 

276-563 

RELAY CONTROL 
VOLTAGE TO 
FuNAMP 

Fig. 3. Using the Fun-Oscillator and Fun-Amp with the Fun-Vac. The Fun-Amp relay-control 
voltage is needed due to the methods used with the Fun-Mitter. Mount resistors R1 and R2 
very close to Si. 

back to back, a secondary 
ac voltage of 117 volts is ob-
tained. This is possible be-
cause of the relationship of 
the turns ratio of the trans-
former. (It is an old trick, 
used in the past to obtain a 
negative bias voltage for 
tube rigs.) The 117 volts ac is 
applied to a full-wave volt-

Fig. 4. PC board. 

TO JI 
(KEY)  _ R2 _ 

C4 
C3 

C2 

CI 

RI 

TO CRYSTAL 
SOCKET 

age doubler which provides 
2.8 times the rms voltage 
(2.8 X117) to provide about 
320 volts dc. 
This arrangement is not 

extremely efficient and the 
parts shown do not provide 
a very "stiff" high-voltage 
supply. This results in less 
power output than the tube 

TO 6 3VAC 
(FILAMENT) 

5 
4  6 

3 

2 
VI 

I  9 

C7 

,c‘ 

— C8 — 

C6 

— R3 — 

L2 

3 

is actually capable of, but 
the parts are easy to obtain 
and the circuit is easy to 
build. The transformer wind-
ings must be connected in 
phase in order to add volt-
ages. If, after the supply is 
wired, no ac output occurs 
at T2 secondary, then re-
verse the connections at Ti 
secondary. 
Using the Radio Shack 

parts shown does make the 
power-supply portion of the 
Fun-Vac nearly as expensive 
as the rf circuitry. It may be 
possible to substitute for the 
filter capacitors by using the 
junk box or buying from a 
local TV repair shop. A val-
ue of 50 to 100 uF will work 
fine, and even less capaci-
tance can be used at the ex-
pense of less filtering and 
regulation. Also, the trans-
formers can be replaced by 
any transformer that can 
supply the needed voltages. 

C9 

CIO 

Fig. 5. Component layout. 

L4 

TO 8+ 
(HIGH VOLTAGE) 

TO SIA 
( RF OUTPUT) 

Construction 

Before beginning the ac-
tual construction of the Fun-
Vac, a review of safety prac-
tices with high voltages is 
necessary. The high voltage 
used in this circuit can be 
lethal! When voltage is ap-
plied, never touch anything 
on the PC board or in the 
box. Always keep one hand 
away when making any 
measurements. 

Using PC board construc-
tion for the Fun-Vac greatly 
simplifies building the rig 
and makes it as simple to 
build as solid-state gear. PC 
board use also eliminates 
wiring errors. All of the parts 
except the jacks, switches, 
and the plate-current LED 
are mounted on the board. 
The 6BQ5 tube can be 

soldered directly to the PC 
board without a tube 
socket. This makes the load-
ed board shorter, which is 
important in mounting. If 
you purchase a new 6I3Q5 
from Radio Shack, there 
should not be a need to re-
place the tube, rendering 
the usual practice of using a 
tube socket unnecessary. 

FT243 crystals and sock-
ets can be obtained from a 
number of sources and are 
quite inexpensive. Mount 
the socket on the front 
panel to facilitate easy 
changing during operation. 
The plate-current LED 

should be mounted in a hole 
on the front panel and glued 
in place. Route the wires to 
the LED carefully since 
these wires carry the high 
voltage. If possible, don't 
leave bare wire exposed 
anywhere in the high-
voltage circuit. 

The sheet-metal work 
necessary with the Fun-Vac 
is much simpler than it was 
in a comparable tube trans-
mitter from fifteen years 
ago. Before, heavy metal 
was used, often even steel, 
and it had to be punched for 
tube sockets, variable ca-
pacitors, and large coils. Us-
ing the Radio Shack cabinet 
makes sheet-metal work 
easy. The light-gauge alumi-
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EX241 
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OPTIONAL 
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EX243 
ELECTRONIC 
KEYER 

Internal options are 
provided for the IC-740 
to increase its flexibility. 

EX238 
AC POWER 
SUPPLY 

-00 

FAN (Part of 
EX238 Kit) 

The internal power 
supply, the EX238, gives 
the IC-740 portability and also • 
makes a clean looking shack. 

With an 
installation 
time of under 
30 minutes and clear 
instructions, the IC-EX238 can 
be installed easily. The EX238 
works from either 110 or 220 
VAC 50/60 Hz. 

The EX242 FM unit 
allows transmission and 
reception of FM signals on 10 
meters. 

A marker unit, 
EX241, gives clear frequency 
marking signals at 25 or 100 
KHz, selectable by top panel 
switches. 

With the installation of the 
EX243 electronic keyer 
and optional filters, the 
IC-740 becomes a compact, 
complete CW station. 

EX242 
FM UNIT 

Filtering 
Control in Center Position 

Modes  lvdtt 
Of 'se  Bandwidth Bandwidth 

Standard Filtering  O PWITY/SSB 2.4  4.5 
IF Shift Mode 

Standard Filtering  CW/R MISSB 2.2  3.6 
PBT Mode 

Optional FL44 with CM/H WY/S.5B 2.2  3.0 
Standard PBT Filter 

Optional Filters 

I 

FL44 SSBANWRTTY 
FL45 CW/RTTY 
FL54 CW/RTTY 

FL52 C.W/RTTY 

FL53 C.VV/R1TY 

Ccr Sir 
Fri- vent, 

455.06Fiz 
90115MHz 
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Photo B. Inside view of the Fun-Vac. 

num is easily worked using a 
hand drill and a knife. 

Mounting of the PC board 
in the cabinet should be 
done with care. If the Radio 
Shack cabinet is used, it will 
be necessary to mount the 
board at right angles to the 
case, as shown in Photo 13. If 
desired, the bottom of the 
board can be covered with 
electrician's tape to keep 
fingers from accidentally 
touching the high voltage. 

The wiring used is not par-
ticularly critical. The fila-
ment wire should be at least 
22 gauge. All rf wiring 
should be with coax, and 
RG-58 will work fine. 

After the power-supply 
section is completed, do not 
connect the voltages to the 
Fun-Vac PC board. This will 
be done after proper opera-
tion of the supply is verified. 

Vfo and Amplifier Use 

The Fun-Vfo (2/82) and 
Fun-Amp (5/82) can be used 
with the Fun-Vac easily. Us-
ing the Fun-Vfo requires the 
addition of a step-up trans-
former to match the output 
impedance of the Fun-Vfo 
to the high impedance of 
the control grid of the Fun-
Vac. The vfo signal is ap-
plied to the crystal socket. 
A switch can be used to 
switch between vfo and 
crystal. Details of the im-
pedance transformer and 
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possible switching arrange-
ment are shown in Fig. 3. 
The Fun-Amp is easily 

added to the Fun-Vac. It re-
quires a control signal to 
control the Fun-Amp relay; 
this can be brought out of 
the Fun-Vac through a pho-
no jack. The Fun-Amp will 
provide around 20 Watts of 
output power from the Fun-
Vac. Details of the Fun-Amp 
use are given in Fig. 3. 

Photo C. PC board for the Fun-Vac. 

Adjustment 

The safety factor cannot 
be overemphasized. During 
adjustment, with the case 
open, it is very easy to ac-
cidentally touch the high 
voltage. Whenever the 
cover is off, always be aware 
of where the high-potential 
voltage points are. 
The only adjustments of 

Fun-Vac Parts List 
(with Radio Shack numbers) 

C1  4.7 pF 
C2  100 pF 
C3  .01 kiF 

C4  .47 p4F 

C5  .005 350 V 

06  .005 350 V 

07  .005 350 V 
C8  94 pF 100 V 

C9  940 pF 
010 470 pF 

CR1 LED 

J1  Phone jack 

J2  SO-239 ant. jack 
J3  SO-239 ant. jack 

L1  100 uH choke 

L2  100 uH choke 
L3  Remove 7 turns 

from 273-101A choke 
L4  Remove 17 turns 

from 273-101A choke 
R1  47k, 1/4 W 
R2  100, 1/4 W 

R3  15k, 1 W 
Si  DPDT 
V1  6E05 

Y1  7-MHz FT243 crystal 
Case 

272-120 
272-123 
272-131 
272-1071 
272-1051 
272-1051 
272-1051 
272-121 
272-125 
272-125 
276-041 
274-252 
278-201 
278-201 
273-102 
273-102 

(Two in series) 
(Two in series) 
(Two in series) 
(Two 47 pF in parallel) 
(Two 470 pF in parallel) 

271-1342 
271 1311 

271-040  (Two in parallel) 

275-1546 

270-253 

the Fun-Vac are really not 
adjustments at all; they are 
checks to ensure proper op-
eration. If possible, obtain a 
voltmeter capable of mea-
suring ac and dc voltage of 
greater than 300 V. At this 
time the two power-supply 
voltages should not be 
hooked up to the Fun-Vac. 
With the power on, carefully 
measure the high voltage. 
The reading should be be-
tween +250 volts and 
+ 350 volts. 
Next, connect the fila-

ment-voltage wire to the PC 
board. Switch the voltmeter 
to the ac range and measure 
the filament voltage. It 
should be around 6.3 V. If it 
reads more than 7 volts ac, a 
filament-voltage dropping 
resistor may need to be add-
ed— R = (V —6.3)/.75. At this 
time, with 6.3 V ac on the fil-
ament, there should be an 
orange glow from the tube, 
indicating that the tube fila-
ment is working. 

Next, with power off, con-
nect the high voltage to the 
circuit board through the 
front-panel plate-current 
LED. Also, hook up a dum-
my load to the antenna con-
nector and insert a key in-
to 11 . 

Turn the power switch on 
and wait at least 30 seconds 
for the filament to warm up. 



LARSEN ANTENNAS TRAVEL 
IN THE FAST LANE 

Race car communications 
demand the best from an antenna 
under some of the worst conditions. 
Split second decisions require reliable 
signals at exceptionally high speeds. 
That's why Larsen Antennas are 

used on race cars at the Indy 500. 
Because Larsen Antennas are 
designed to take high speed with 
minimal signal distortion. Proving they 
can travel in the fast lane without 
putting a drag on their performance. 
Larsen's precision tapered stainless 

steel whip provides maximum 
flexibility while minimizing radiation 
pattern distortion, giving you a clear 
consistent signal. And Larsen's 

exclusive KUirod® plating, gives your 
antenna high conductivity to assure 
that maximum power goes into 
communicating — not heat. 
That full measure of performance 

goes into our product integrity too. 
Wi'th a no nonsense warranty that 
won't slow you down. 
So, whether you're following the 

racing circuit or a local rescue effort, 
you'// find Larsen Antennas will keep 
you ahead of the situation with 
de pendable performance. Ask your 
favorite Amateur dealer to 
demonstrate how you can hear the 
difference with Larsen Antennas. 
Write for our free Amateur catalog. 

,322 iarsen Antennas 
IN USA Larsen Electronics, Inc. 

11611 N.E. 50th Avenue PO. Box 1799 Vancouver, WA 98668 Phone: 206-573-2722 

IN CANADA: Cana an Larsen Electronics, Ltd. 
283 E.11th Avenue, Unit 101 

Vancouver, B.C. V5T 2C4 Phone 604-872-8517 
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C1 
G2 

CR1 

CR2 
R1 

R2 

Si 

Ti 

T2 

Fun-Vac Power Supply Parts List 

(with Radio Shack numbers) 

Each capacitor should be about 25 1.iF at a 

voltage rating of at least 200 volts. This can 
be done by wiring four 272-1044 100- F 

50-volt caps in series for each. 

400-V, 1-Amp diode 

400-V, 1-Amp diode 
100 1/2 W 

100 1/2  W 

SPDT switch 

Transformer, 12.6 V ac, 1.2 Amps 

Transformer, 12.6 V ac, 1.2 Amps 

Fuseholder 

1/2-Amp fuse 
Line cord 

276-1103 

276-1103 
271-001 

271-001 

275-324 

273-1505 

273-1505 

270-365 

270-1271 
278-1255 

With a 40-meter crystal in-
stalled and the receive/ 
transmit switch set to trans-
mit, close the key. The front-
panel plate-current LED 
should light, indicating the 
plate current of around 30 
to 50 mA. This indicates 
proper operation. If a watt-
meter is connected between 
the antenna jack and the 
dummy load, a power out-
put of between 2 and 5 

Watts should be observed, 
with the key closed. 
For vfo operation, merely 

substitute the Fun-Oscillator 
for the FT243 crystal and 
proceed as above. 
If problems are encoun-

tered, a logical analysis 
should reveal the trouble. If 
power-supply voltages are 
correct, then the problem 
can be isolated to the Fun-
Vac PC board. Measure the 

voltages at the various 
points around the board cor-
responding to the indicated 
voltages on the schematic. 
If your voltages vary signifi-
cantly from those given, 
then check and re-check for 
improperly soldered con-
nections, miswiring, or faulty 
components. 

Operation 

Using the Fun-Vac for 
contacts is almost as much 
fun as building it! As with 
the Fun-Mitter, a 504 reso-
nant antenna must be used. 
This usually will provide an 
swr of 1 to 1, which is a good 
method of monitoring load 
conditions. With today's sta-
tions, the necessary 504-
load antenna probably al-
ready exists due to the prev-
alent use of transmatches. 
Allow the Fun-Vac to 

warm up for at least 30 sec-
onds before use. In some 
ways, the soft warm glow of 
the tube as you operate is a 
reassuring feeling—reminis-

cent of days gone by. Inci-
dentally, the heat generated 
by the soft, warm glow of 
the tube literally will keep 
your coffee warm—a side 
benefit of the Fun-Vac. 
To operate, merely select 

the correct operating fre-
quency, switch Si to trans-
mit, and begin keying. The 
receiver is connected to the 
receive antenna jack on the 
rear panel of the Fun-Vac. 
The low power of the Fun-
Vac eliminates the necessity 
of a sidetone or receiver 
mute control since the ac-
tual signal can be listened to 
on the receiver without 
overloading. 

Conclusion 

The Fun-Vac provides a 
means of experimenting 
with tubes using modern 
methods. (If other band cov-
erage is desired, refer to the 
Fun-Mitter articles.) It's 
amazing how simple those 
massive old rigs can be. 
Happy nostalgia! II 

GET COMPETITIVE...GET DATONG! 
World's finest accessories for the serious operator 

FL-3 = FL-2 + 
AUTO-NOTCH 
That's  right!  What 
you have been asking 
for is here. Combin-
ing  the  knife-edge 
selectivity of the FL-2 
with the unique auto-notch feature of the 
FL-1 has produced our most effective multi-
mode audio filter ever. Double-notch capability 
(one manual and one auto) for when that se-
cond whistle appears. 

,I1MPLI••• 

ASP - 
RE SPEECH 
PROCESSOR pArar.a  - înrcwouols NA. 

Installs  in  MIC 
line.  RE clipping 
with speech shaping from 0 to 30 db in 6 db 
steps. Frequency response 400-3400 Hz -±- 3 
dbs. Total harmonic distortion at 1 KHz, at 30 
db clip level — 1/2%. Accepts Hi or Lo im-
pedence MICs. 

4 

RFA -BROADBAND 
PREAMPLIFIER 
Strengthens signal re-
ception of any transceiver/ 
receiver between 5 and 
200 MHz. 9 db gain + low 
noise and 3rd order inter-
cept of + 20 dbm. RF switched Requires 12 
dc @ 40 ma. 

• ALL DATONG PRODUCTS 
CARRY A 90 DAY 
WARRANTY 

• VISA-MASTERCARD 
WELCOME 

• 

DATONG 
ELECTRONICS 
UNITED 
A 

"G4MH MINIBEAM 
ANTENNA" 
High performance, miniature anten-
na has 6' turning radius. Built from 
quality materials for durability in the 
worst weather. 11' element/5' boom. 
Weighs 14 lbs. Operating frequen-
cies: 20m, 15m, 10m. Kit — $139.95. 

Technical 
Products 
Corp.  

877 S. Adams Road 
P.O. Box 62 

Birmingham, MI 48012 
Phone (313) 644-5698 
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NNW 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. 

1  • 
SE ,, - 

Soo 

•  I/ 
MODEL *0,44, c 

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

inverted yees. random wires, verticals, mobile 
whips, beams, balanced and coax lines. 
Run up to 300 watts RF power g_u_tpat. 
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 

1°6 °1 
MFJ-900 

'49!5 ..) 
Matches coax, random wires 1.8-30 MHz. 
Handles up to 200 watts output; efficient air-
mind nd,Jctor 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- $4), for random wires 

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

MFJ-984 VERSA TUNER IV 

. • • MI- °  '32995 
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 

min SWR SWR/Wattmeter. for /ref , 2000/200W 
18 position dual inductor, ceramic switch. 
7 pos. ant vetch. 250 pi 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 balun for balanced lines. 1000V 

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

MFJ-949B VERSA TUNER II 

MFJ-949B 

  '13995 
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. 
Built4n 4:1 balm. 300W. 50-ohm dummy load. 

SWR meter and 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 

3299' 
New smaller size matches new smaller rigs - 

only 10-3/4Wx4-1/2Hx14-7/8D". 
3 KW PEP. 250 p1-6KV 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. 

899P4 
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. 
S79.95 (4- $4), like 945, less SWR/Wattmeter. 
MFJ-943, $69.95 (+ $4), like 944, less antenna 
switch. Optional mobile bracket for 941C, 9408. 
945, 944. $3 00. 

MFJ-962 VERSA TUNER III 

sie  Mir 

MFJ-962 

'229!.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 tuner), wire and balanced lines 
4:1 balun. 250 pf 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 foot coax with connectors, $4.95. 

To order or for your nearest dealer 

10; CALL TOLL FREE L wsA  

800-647-1800 

For tech. into , order or repair status, or calls 
outside continental U.S. and inside Miss., call 
601 323 5869 
• All MFJ products unconditionally guaranteed for 
one year (except as noted). 
• Products ordered from MFJ are returnable withir 
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 

...V  Box 494, Mississippi State, MS 39762 

See List of Advertisers on page 114 
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AEA 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. 

Prices and Specifications subject to 
change without notice or obligation. 

Software  'copyright by AEA. 

BRITT'S TWO-WAY RADIO 
2508 N. Atlanta Rd. 
Smyrna, GA 30080 
(404) 432-8006 

1-800-241-2027 

Brings you the 
i A E ABreakthrough! 

VERTER 
HI ZOOT DOWN ON  $149.95 

API ELECTRONICS 
* 

P.O.Box 4532 
Las Vegas, Nevada 89106 

(702) 386-7029   

2300 MHz Amateur Downconverter  ,213 

Unequaled in performance at any price. 

• 55 + db system gain. 
• Special image rejection circuitry 
gives additional 3 db improvement 
over other designs. 
• Unique temperature compensation 
circuit gives high stability. 

• Highly sensitive for very weak signal 
reception. 
• Tunes 2000 to 2500 MHz. 
• 120° low noise amplifier in front end. 
• Complete with power supply, cables 
and mast mount. 
Zoot = total absolute ultimate performance 

rPut Your Computer. 11 
I  "On-The-Air" 1 
I I r 1112K:antronics  The interface I leTTY-CW uP Terminal Unit  I 

The Interface tm 

Sugg. Price $189.95 
Your personal computer becomes a complete CW/ 

RTTY/ ASCII send and receive terminal with The Inter-
face linking it to your transceiver. 
If you own an Apple II or Apple II Plus, Atari 400 or 800, 

TRS-80 Color Computer, or VIC-20, The Interface will 
put your computer "On-The-Air". 
Software for each system features split screen dis-

play, buffered keyboard, status display, and message 
ports. Attach any Centronics compatible printer for 
hard copy. Software is available, on diskette for the Ap-
ple and program boards for the others, at an additional 
cost. 

Apple  Atari  VIC-20  TRS-80C 
diskette board  board board 
$29.95  $49.95  $49.95   $59.95 

See The Interface at your authorized Kantronics deal-
er, or contact: 

U Kantronics 
L(913) 842-7745  1202 E. 23rd Lawrence, Kansas 66044 
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Barry Electronics Corp. 
WE SH P WOR OW OE  W ORLD WIDE AMATEUR RADIO SINCE 1950  

Your one source for all Radio Equipment! 

We Will Not Be Undersold Call: 

212-925-7000 
KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK. 

Saturday & Sunday 10 to 4 PM 
Monday-Friday 9 to 6:30 PM 

Come to Barry's for the best buys in town. For 
Orders Only Please Call: 1-800-221-2683. 

FT-ONE. FT-980R FT-102, FT-101ZD, FT-707, FT-230R, 
Anchors A'Weigh for our Sale  FT-480R, FT.720RU, FT-290R, FRG-7700, FT-625RD 

on Washington's Birthday!!  YAESU 
FT.208R 
FT-708R 

ROBOT Slow Scan TV 400 &800 
Color Conversion Kit 
for Robot 400  $450 

POWER PACKET 
VoCom Power 
Amplifier & 
5/8XHT Gain 
Antennas IN STOCK 

BIRD 
Wattmeters & 
Elements 
In Stock 

KANTRONICS 
Mini-Reader, Interface, 
Software & Code Tapes 

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

ICOM  Land-Mobile 
IC 2AT  Wilson Mlnl-Corn II 
IC3AT Yassu FTC 2203, FT-4703 

corn IC M12 (Marine) 
IC4AT  Ir H12 

COMMERCIAL RADIOS 
stocked & serviced on 
premises. 

IC-R70, IC-720A, IC-730, IC-740, IC-25A, 
IC-251A, IC-2K1, IC-451A, IC-290H, IC-45A 

DRAKE IRS, TR-7A, R-7A, L-7, L.15, Earth 
Satellite Receiver ESR-24, THETA 9000E & 500, 

Digital Multimeter Model #8550-$95.00 

••• 

SMART PATCH 
CES-Simplex Autopatch 510-SA Will Patch FM 
Transceiver To YoJr Talephone. Great For 
Telephone Calls From Mobile To Base. Simple 
ro Use $319.95 

SANTEC 
ST-144/UP 
ST-4401UP 

NEW IMPROVED 

MURCH Model UT2000B 

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

Tokyo Hy-Power 
Linears in Stock I [ 
HL-20U HL-82V 
HL-32V HL-160V 1 

1Com munications Specialists  

Encoders in Stock!  i 

AEA 144 MHz  BENCHER PADDLES & 
AEA 440 MHz  Vlbroplex Keys In Stock!! 
ANTENNAS 

LARGEST STOCKING HAM DEALER  New  TEN -TE C New York City's   
COMPLETE REPAIR LAB ON PREMISES  Corsair In Stock 

Dentron Amplifiers, Tunes, Receivers Stock-
ed: Clipperton T, Cappeion L., GLA-100013, 
GLT-1000, Gallon, MLA-2500 2 Meter 1800 
Watts Linear, MLX Mini Transceiver, The 
Scout  C.A.P.  Transceiver,  Horizon  One 
Transceiver, Station One CW Radio Station. 
Write for specs, or call. 

DIGITAL 
FREQUENCY 
COUNTER 
Trionyv 
Model TR-1000 
0-600 MHz 
DIgimax Model 0-510 50 Hz.10hz 

or 

T,-Ex T3wers 
H-,-Gar Towers & Antennas, 
ar d Rotors will be shipped 
diect 70 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 
($1.50 parking across the street) 
Saturday & Sunday 10 to 4 PM (Free Parking) 

AUTHORIZED DISTS MCKAY DYMEK FOR 
SHORTWAVE ANTENNAS & RECEIVERS 

IRTILEX-"Spring St. Station" 
Subways: SMT-'Prince St. Station" 

IND-"F" Train-Bwy. Station" 

Bus: Broadway #6 to Spring St. 

"Aqui 
Se Habla 
Espanol" 

Clearance on our W W II 
surplus inventory on 
Washington's Birthday. 

We Stock: AEA, ARRL, Alpha, Amoco, An -enr.t. Specialists, Astatic, 
Astron, B & K, B & W, Bash, Bencher, Bird, Batten ut, CDE, CES, Collins, 
Communications  Spec.  Connectors,  Cover=:aft,  Cubic  (Swan), 
Cushcraft, Daiwa, Dentron, Digimax, Drake-, E- (Alpha), Eimac, En. 
comm. Henry, Hustler (Newtronics), Hy-Gain, 1c m, KLM, Kantronics, 
Larsen, MCM (Daiwa),  MFJ, J.W. Milie, Mini-Products, Mirage, 
Newtronics, Nye Viking, Palomar, RF Products, R xlio Amateur Callbook, 
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec, 
Tokyo Hi Power, Trionyx TUBES, W2AU, Water, ,14, ilson, Yaesu Ham and 
Commercial Radios,Vocom, Vibroplex, Curtis,  Wacom Duplexers, 
Repeaters, Phelps Dodge. Fanon Intercoms, Scanners, Crystals. 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER 8. BE REiMBURSED, 

Amateur Radio & Computer Courses Given On Our Premises, Call 
Export Orders Shipped Im mediately. TELEX 12-7670 



Adventure in Sarawak 
Two DXpeditioners journey to the land of headhunters— 

and send a signal to the rest of the world. 

Kirsti Jenkins-Smith VK9NL 
PO Box 90 
Norfolk Island 
Australia 2899 

The three 9M8s; left to right, Jim 9M8IS, Paul 9M8P W, and 
Kirsti 9M8NL. 

jitll dt the rig. 
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Sarawak —the land of the Hornbills, in Northwest 
Borneo: It is a country of 
rain forests, rivers, and unex-
plored areas. It is also a 
country of culture, arts, and 
handcrafts. Once the do-
main of headhunters, 
Sarawak is now the largest 
of Malaysia's 13 states. 
So reads the caption on 

our QSL card from this oper-
ation. The idea of visiting 
Sarawak during our holidays 
came to us early in the year. 
It did not seem to appear on 
any of the guided-tour 
brochures which came our 
way, and as we are not very 
tourist-minded, this made us 
look into the possibility of 
visiting and also doing some 
operating from there. 
There were no problems 

regarding travel and visas. 
Modern jet-liners connect 
with Kuching daily, and for 
us it was a matter of travel-
ing Norfolk Island—Syd-
ney—Singapore—Kuching. 
We had contacted Paul 
9M8PW beforehand and he 
was most helpful in arrang-
ing accommodations for us 
in the Anglican Church 
hostel. Here we were able to 
rent a small flat and thus be 
independent. 
This is necessary in this 

sort of venture since not ev-
eryone appreciates their 
houseguests staying up 
through the night making 
cups of coffee and shouting 
into a mike. And hotel ac-
commodations—apart from 

being expensive—present a 
problem in that hotel meal-
times do not coincide with 
the times of the day when 
band conditions are down to 
nothing and it is most 
suitable foi the operators to 
take a meal. In fact, they 
have a way of serving dinner 
and breakfast at peak 
operating times. So the hos-
tel was ideal in many ways. 
It also was central and close 
to shops and restaurants. 

We had applied for our li-
censes months before, and 
on arrival in Kuching were 
informed that these would 
be issued for the period of 
time we were visiting the 
country. This was good news 
indeed, as we were well a-
ware of the reluctance to 
issue guest-licenses in 
Malaysia. 

It now was a matter of 
proceeding to set up our op-
erating quarters and station. 
Jim got busy with the multi-
band dipole which we even-
tually were able to hang 
from under the roof of the 
building across the yard and 
make fast in a suitable tree. 
Paul had a beam he was not 
using which he lent us. It 
needed some repairs and 
handiwork done to it, and 
Jim got busy with this chore. 
At the same time, we were 
making enquiries as to 
where we might be able to 
obtain a steel water pipe to 
mount the beam on. We 
were met with a strange re-



The battery setup after the lightning strike. 

luctance which we did not 
get to understand until over 
a week later, but we decided 
to find pipe for ourselves. 
Nowhere did we see such 

an item, but after making 
our way through nooks and 
crannies in the shopping 
center, we finally found a 
shop where they said that 
they could help. So across 
the street we went; a large 
storage room was unlocked, 
and there within were literal-
ly hundreds of pipes. We se-
lected a 20-foot piece and 
asked if it could be brought 
home to us. 
"No, no ...(with an 

apologetic smiler Well, by 
this time we thought we had 
wasted enough time on the 
project, and the main thing 
was that we had the pipe 
within our reach. So reso-
lutely we picked it up be-
tween us and paraded home 
through the streets to the 
vast enjoyment of the lo-
cals. Once home, there were 
no more difficulties. The 
caretaker and one of the 
gardeners came along, of-
fered to help us put it up, 
and the job was done in 
minutes. 
Later on, visiting the po-

lice museum at Fort Mar-
guerita, we realized why we 
had experienced some re-
luctance in "operation 
water pipe." There on dis-
play were several guns and 
mortars homemade from 
water pipes which had been 

confiscated from terrorists. 
We hasten to say that Sara-
wak is a well-ordered and 
safe state at present, but ob-
viously they have learned 
from history and are not tak-
ing any chances. 
We were now in business. 

We had decided to concen-
trate on CW contacts as this 
mode was more needed 
from East Malaysia. We did 
not have a thundering suc-
cess that first day. We had 
the dipole only up to the 
first floor and there was a 
CW contest on that week-
end. So, unless people were 
looking for us, we could not 
break through on the busy 
bands. We also found that 
propagation was not the 
best to America and Europe, 
but was excellent to Asian 
countries and the Pacific. It 
took a couple of days to get 
the antennas erected to 
their full potential, but 
gradually we worked our 
way into the rest of the 
world. 
Openings to America and 

Europe continued to be a bit 
tricky, but with cooperation 
from the people calling, we 
were able to work pileups 
giving such reports as 529 
and even 429. This is not 
possible unless there is some 
restraint on behalf on the 
ones awaiting their turn. The 
bands usually opened prop-
erly for a few hours from 
midnight on and the path 
would be open to the USA 

Our water-pipe antenna, overlooking Kuching. 

and Europe, which created 
some tremendous pileups. 
The Europeans are not 
known for their patience 
and restraint in these cir-
cumstances, so it was plain 
hard work. It was, on the 
other hand, a pleasure to 
work a pileup of JA-boys. 
Their operating manner is 
above reproach. 
Anyway, we continued in 

this manner for the first 
week and were looking for-
ward to the weekend when 
lots of people who have 
only weekends available for 
their hobby would be 
around. On Saturday after-
noon, however, there was a 
tremendous flash of light-
ning simultaneous with a 
deafening crash of thunder. 
Jim was outside making im-
provements to the antennas 
and was holding the 40-me-
ter dipole in his hand at the 
time. It was lucky that he es-
caped being sizzled. That 
the power supply to the rig 
died instantly is really of 
minor importance in com-
parison. However, we were 
effectively shut down for 24 
hours while we tried to re-
pair the power supply. 
We were able to buy 

some of the components we 
knew had blown, but after 
struggling until 2:00 am Sun-
day replacing these and still 
not making it work, we real-
ized we were going nowhere 
unless we could gain access 
to a good ham shop. With one 

resident ham in the country, 
the shops did not stock ham 
gear. We finally arranged to 
hire a battery and charger 
which gave us 25 Watts, and 
by borrowing Paul's linear, 
we could bring this up to 
100-150 Watts and continue 
operation. 
The second week was 

mostly a continuation of the 
first week. The number of 
QS0s crept upwards, and it 
was nice to meet old friends 
in the pileups. We had real-
ized by now that checking 
into nets we usually 
checked into from Norfolk 
Island was virtually impossi-
ble due to lack of propaga-
tion at those specific times. 
So, we carried on with the 
pileups, still concentrating 
on CW, Jim with his fancy 
electronic keyer and I with 
my old faithful straight key. 
(I want to go down in history 
as the only DXpeditioner 
stubbornly sticking to a 
1940-model straight key in 
1982, hi.) 
We had by now been in 

Sarawak long enough to 
have spent time sightseeing 
and getting the feel of the 
place. Kuching is a fascinat-
ing city with all its old-world 
charm intact. There are the 
old narrow streets lined with 
shops absolutely spilling 
goods of every description 
out onto the footpaths. 
There were the handmade 
souvenirs made from local 
materials, and there were 
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The author stayed at the rig when the aerial togging to kill 
mosquitoes began. 

A typical shop in Kuching. 

the friendly people, hard-
working and cheerful. We 
spent many hours in the 
museum, learning a lot 
about the culture and 
history of the country. 
And not far out of town 

was the jungle, practically 
undisturbed. We also were 
aware now that the dreaded 

dengue fever was around. 
We swallowed anti-malaria 
tablets against malaria and 
kept our fingers crossed 
against cholera, but as far as 
dengue was concerned, we 
just did our best to keep the 
mosquitos at bay by spray-
ing the rooms and burning 
mosquito-coils through the 

AVAILABLE FOR IMMEDIATE DELIVERY 

For more information call TOLL-FREE 
(800) 828-6884 

NY: (800) 462-7242 
CANADA: (416) 884-3180 

night. We still became 
covered with bites and just 
hoped it was not the 
dengue-carrying kind of 
mosquito that had feasted 
on us. 
The authorities had an on-

going eradication scheme 
against this particular beast, 
and one rule was that if 
someone contracted dengue, 
every house in the neigh-
borhood was treated with 
a sort of spray. So it was 
that on one fine evening 
there was a whirring sort of 
noise outside, and the next 
thing we knew the flat 
started filling up with a 
dense fog. (See photo of the 
author at the rig at the 
beginning of the fogging 
process.) 
It got so thick that we 

could not see at all at a 
distance of 2-3 meters. We 
could not breathe, either, so 
we agreed there was a limit 
to how devoted one can be, 
hi, and we would not be 
much use to our fellow ama-
teurs if we suffocated. There 
was also the fact that we did 
not know exactly what the 
fog contained and just how 
harmful it might be to 
humans. So it was a matter 
of QRT and escape down-
town for a meal. (The frogs 
were particularly noisy that 
night. We think they were 
kicking up a row because 
their favorite food had been 
done away with!) 
All things come to an end, 

and so also did our stay in 
Kuching. We had settled in 
properly and were most re-
luctant to leave. We took 
one last look out the win-
dow at the view of tile-cov-
ered roofs, charcoal smoke 
rising amongst them, and 
one last admiring look at the 
orchids growing in a hedge 
along the footpath. Then a 
quick good-bye and au revoir 
to Paul's family and Paul 
drove us to the airport. 
We really had not wanted 

to go, but we had received 
the good news that we had 
been successful in charter-
ing a vessel, the Cheynes 
for our January, 1983, Heard 
Island DXpedition. So, al-
though we had an unforget-
able holiday and made 
10,500 QS0s in Sarawak, we 
knew that loads of work 
regarding our Heard Island 
trip would be waiting for us 
at home and we just had to 
move on. 
Afterthought: It was very 

hot in Kuching. There never 
seemed to be any breeze to 
relieve the heat of the day. 
And as the bands closed in 
the middle of the day, this 
was when we emerged out-
side for sightseeing and 
shopping. Strange how that 
old tune kept coming into 
my mind all the time: Mad 
dogs and Englishmen go out 
in the midday sun.. It 
could just as well read: Mad 
dogs and ham-band-fans go 
out . . . etc.!• 
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A ZDEN. 
PCS-2800 10-METER 

MICROCOMPUTER FM TRANSCEIVER 

SPECIAL 

$22900 
• 28 - 29.995 MHz, 10 
kHz steps with -100 
kHz offset 

• Just 6-3/4" x 2-3/8" 
x 9-3/4" 

• Microcomputer con-
trolled 

• Detachable head 

• 6 channels of 
memory with scan 

• Full band scan 

• 10 watts output - 
also 1 watt low power 

• Dynamic microphone, 
internal speaker, 
mobile mounting 
bracket,  and  hard-
ware included 
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Phone 305-233-3631 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 

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

• 40 to 1000 Mhz - tuned to your frequency 
• 5 large helical resonators 

L  • Low noise - High overload resistance 
• 8 dB gain - ultimate rejection> 80 dB 

11 1 • 10 to 15 volts DC operation 111Mir • Size - 1.6 x 2.6 x 4.75" exc. connectors 

.. •  __. - • FANTASTIC REJECTION! 
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Put 2 Meters in 
Your Shirt Pocket 

Radio Shack's Pocket Weatheradio makes a dandy 2-meter 
receiver. A few quick modifications will get it right on target. 

Lester Kolb K3PIC 
PO Box 161 

Lebanon OR 97355 

quality, simplicity, and 
low price make this 

shir -pocket two-meter re-
ceiver surpass anything on 
the market, if indeed such a 
compact gadget with these 
features is available. 
The heart of the FM moni-

tor is a "Pocket Weathera-
dio" which is listed in Radio 
Shack's 1982 catalog for 
$12.95 and measures less 

VIEW FROM PARTS SIDE 

Fig. 1. Weatheradio compo-
nent layout. 
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than 4 x 3 x 1 Vs inches. 
Originally covering the 
162.40-162.55-MHz weather-
band, the state-of-the-art cir-
cuit features of the Weath-
eradio make it an ideal 
choice for conversion to 
two-meter FM. The frequen-
cy modification consists of 
simply adding three 5-pF ca-
pacitors across three induc-
tors. This modification 
alone makes a dandy moni-
tor, but the addition of a 
simple squelch circuit puts 
icing on the cake. 

Weatheradio Circuit 

The schematic included 
with the radio shows a sim-
ple, well-designed circuit 
consisting of a zener-regu-
lated, three-transistor front 

RI 

6 BM 

Ci 
TO CENTER  240pF 

VTOALBOEF 
UM 

CONTROL 

• Fa. R• OPTIONAL 
DI. 02 GERMANIUM DIODES. 
IN60. IN34. ETC 

end followed by a 4.5-MHz 
ceramic filter and a total of 
two ICs for i-f amp/FM de-
tector and audio amp. The 
local oscillator is tuned by a 
varicap diode, and a 10k pot 
serves as a tuning control. 
The rf amp is not variably 
tuned since the small fre-
quency range does not re-
quire it. Selectivity and fre-
quency stability are excel-
lent for a tunable VHF re-
ceiver, but don't expect top 
sensitivity. 

Disassembly 

Snap the plastic cover off 
the Weatheradio case. A 
cardboard insert over the 
circuit board is firmly glued 
to one of the electrolytic 
caps. Carefully remove this 

Fig. 2. Hybrid squelch circuit. 

insert from the cap to have a 
look at the board. The card-
board insert can be cut off 
permanently except for the 
nine-volt-battery area. With 
a miniature phillips screw-
driver, remove the two 
screws holding the volume 
and tuning knobs to their 
shafts. Also remove the two 
screws from the circuit 
board and the one anchor-
ing the whip antenna. Re-
move the whip through the 
top of the case and take out 
the circuit board. Unsolder 
the leads from the speaker 
itself to avoid errors when 
reconnecting. Use small clip 
leads to the speaker while 
testing. 

Frequency Modification 

All that is required to cov-
er two meters is the addition 
of a 5-pF capacitor (parallel) 
directly across inductors L1, 
L2, and L4. The locations of 
these coils are shown in Fig. 
1. No existing parts are re-
moved. After soldering 
these caps into place on the 
foil side of the board, recon-
nect the speaker, slip the 
board back into the case, 
and install the knobs and 



whip for final testing. Re-
connect the battery, set the 
tuning knob to mid-position, 
and with a toothpick or 
pointed nonmetallic tool, 
spread or compress L4 (local 
oscillator) until you hear a 
local repeater signal or de-
sired center frequency from 
a signal generator. L2 and L1 
(rf amp) should be spread or 
compressed in the same 
manner for maximum quiet-
ing, which can be accom-
plished only with a weak 
signal, preferably from a sig-
nal generator. Even though 
coupling between the local 
oscillator and the rf amp is 
very light, peaking of L2 for 
maximum sensitivity will 
shift the receive frequency 
slightly, so keep retuning on-
to frequency as L2 is being 
peaked; an increase in noise 
may be a shift off frequency 
rather than a decrease in 
sensitivity. Strong signals 
can be received even with-
out adjustment of L2 and L1, 
but peaking (especially L2) 
is recommended for best 
sensitivity. 

Hybrid Squelch 

Drilling holes or adding 
controls and switches to an 
otherwise attractive custom 
case is both difficult and un-
sightly. With this in mind, I 
came up with a novel idea 
which I call a hybrid 
squelch; the volume control 
doubles as a squelch con-
trol. The squelch engages at 
(and remains engaged 
above) any preset volume 
level suited to preference by 
varying the squelch sensitiv-
ity setting of R2 (Fig. 2). 
Once this R2 level is set, it 
needs no further adjust-
ment. Although the most 
sensitive volume/squelch 
setting is just at threshold, a 
moderately strong signal 
will open squelch even if set 
at full volume. The use of 
the volume control as a 
squelch control is accom-
plished by coupling the in-
put of the 741 op amp di-
rectly to the center tab of 
the Weatheradio volume 
control with a 240-pF capac-
itor. Thus, the input level to 

5pF 
ACROSS 

L2 

5pF 
ACROSS 

LI 

Circuit modifications. 

the noise amp/squelch 
switch varies with the vol-
ume setting. 
Fig. 2 shows the complete 

squelch circuit. The 741 
(DIP) op amp serves as a 
high-gain noise amplifier. 
Germanium diodes D1 and 
D2 provide a dc voltage 
which mutes the Weathera-
dio audio amp (IC2) at pin 2 
when no signal is present. 
The 240-pF coupling capaci-
tor helps eliminate passage 
of voice frequencies. How-
ever, if you find that, at high-
volume settings, heavy mod-
ulation activates the sensi-
tive squelch during voice 
peaks, reduce squelch sensi-
tivity R2 until a compromise 
position is reached. To save 
space and eliminate the 
need for a subminiature pot, 
I adjusted R2 to the desired 
level, measured the resis-
tance on each side, and sub-
stituted fixed resistors as a 
divider. An alternative 
would be to substitute a fixed 
10k resistor for the R2 pot 
(connecting C2 to the junc-
tion of R2 and pin 6 of IC3) 
and to lower the gain of IC3 

5pF ACROSS L4 

by reducing R1 to anywhere 
between 6.8 and 2.2 meg-
ohms. For this approach, I 
found the optimum value to 
be somewhere between 2.2 
and 4.7 megohms. R3 and R4 
on pin 3 of the 741 are stan-
dard practice, but optional; 
mine functions perfectly 
without them. 

Construction Notes 

Store all tiny screws and 
the knobs in a cup; they 
have a tendency to wander 
off. All parts for these modi-
fications were soldered di-
rectly to the foil side of the 
Weatheradio board, each 
supported by its own leads 
or short lengths of thin but 
rigid wire. Space is limited, 
requiring 1/4 -Watt resistors 
and other parts of miniature 
variety. The 741 DIP was 
mounted against the foil 
side of the board, leads up, 
between IC1 and the imme-
diate side edge of the board, 
with leads trimmed short. 
Keep parts placement near 
the board edges, as the 
speaker magnet area has the 
least room for clearance. 

The protective coating on 
the foil can be scraped away 
at points needing the solder 
connections. Watch battery 
polarities and note that the 
Weatheradio schematic 
chassis symbol designates 
nine volts positive. Be sure 
to connect the positive lead 
of the squelch circuit to a 
point after the on/off switch 
so it does not draw current 
when the radio is turned off. 
A circuit modification or er-
ror on the Weatheradio 
schematic has pins 2 and 3 
of audio amp IC2 reversed. 
Squelch output (from D2 
and C3 of Fig. 2) goes to ac-
tual pin 2 of IC2. As each 
part is added to the board, it 
is a good idea to seat the 
board into position in the 
plastic case to check for 
parts clearance and to avoid 
shorting leads to the metal 
speaker. Care and patience 
cannot be overemphasized. 
It is quite easy to make opti-
cal reversals while looking 
at both sides of the board 
for circuit points of induc-
tors and IC pin numbers. Tri-
ple check. Insert a milliam-
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THERE IS A 
DIFFERENCE 
IN QUARTZ 
CRYSTALS 

International's leadership in crystal design and 
production is synonymous with quality quartz crystals 
from 70 KHz to 160 MHz. Accurately controlled 
calibration and a long list of tests are made on the 
finished crystal prior to shipment. 
That is why we guarantee International crystals 

against defects; material and workmanship for an 
unlimited time when used in equipment for which they 
were specifically made. 
Orders may be placed by Phone: 405/236-3741. 

TELEX: 747-147. CABLE: Incrystal • TWX: 
910-831-3177 • Mail: International Crystal Mfg. Co., Inc., 
10 North Lee, Oklahoma City, Oklahoma 73102. 

36 
Write for information. 

INTERNATIONAL CRYSTAL MFG, CO.. INC. 

LEARNING THE 
MORSE CODE? 
Try the All New 
AEA BT-1 

Basic Trainer For 
Morse Code 

meter in series with one of 
the battery leads after the 
completed unit is in the 
case. If it draws more than 
25-30 mA, recheck for shorts 
or solder bridges. 

Final Touches 

Frequency coverage of 
the tuning range can be in-
creased or decreased by in-
creasing or decreasing (re-
spectively), by a few picofar-
ads, C18 which couples the 
varicap tuning to the local 
oscillator. I made no modifi-
cation here, as frequency 
coverage was adequate for 
the repeater portion of two 
meters. A tiny dot of white 
paint or nail polish on the 
tuning knob, with frequency-
reference dots on the case, 
will prove useful. If you 
want to turn this into a de-
luxe model, drill a tiny hole 
on top of the plastic case 
and install a subminiature 
LED for an on/off indicator. 
At the expense of a slight in-
crease in current drain, this 

- 

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 8T-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 

feature will remind you to 
turn the radio off at night 
and might save you a bat-
tery. If space can be found 
to neatly install a small bat-
tery cut-off jack for an ex-
ternal nine-volt supply, it 
would do wonders for your 
budget; nine-volt batteries 
are not noted for their lon-
gevity. With a little ingenu-
ity, the local oscillator could 
even be converted to single-
channel crystal control. 
My FM monitor keeps me 

in touch with what's going 
on without my having to 
pull my rig out of the car ev-
ery evening. For a while, it 
also kept me from jumping 
in on every QS0. Eventual-
ly, I broke down and built a 
50-mW companion FM trans-
mitter which easily hits the 
local repeater. It measures 
only 11/2 x 1 x 1 inches. So 
now I have a $25 hand-held, 
but —you guessed it —no 
matter how hard I tried, I 
couldn't squeeze it into the 
Weatheradio case. 

FOURTH 
GENERATION 

SATELLITE 
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 advanced 

Satellite Video 
Processor Ai, ailable 

KIT  9324.00 

A,SSEMBLEI) $449.00 

DigiCom Engineering, Inc. 
P.O. BOX 1656 

225  KODIAK, ALASKA 99615 

(907)486-S118 

I  R I M. IWORMATION: Check. MO or C.0 D 's ac-
cepted  A irroad shipping costs within US. included in price 

I ,eek for delivery i Foreign orders include $5 CO for ihripment 5i a d 
11, 
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Alaska 
Microwave Labs 
P.O. BOX 2049 PALMER. ALASKA 99645 
(907) 376-3098  DEPT 73 

GaAs FETS 

MGF1400 NF  2 ODB  @ 4GHZ  M AG  15DB  51400 
MGF1412 NE  0 8DB  @ 4GHZ  MAG  18DB  $5000 
mu m() NF 1 00B @ 1GHZ. NF 2 208 & MAO 14013 @ 
4GHZ  511 00 

VTO 
V72T-1 2 7GHZ TO 3 2GHZ MIN POWER OUT 10 MW 
TUNING VOLTAGE 0 TO 200 Vcc •15 vdc at 60 MA 
V72T-2 2 8GHZ TO 3 3GHZ REST SAME AS V721-1 
0821-1 SAME AS V72T-1 BUT FREO 3 OGHZ TO 3 5GHZ 
0821-2 SAME AS V721-1 BUT FRED 3 6GHZ TO 4 2GHZ 
V82T-3 SAME AS 0721-1 BUT FRED 4 OGHZ TO 4 5GHZ 
V92T-1 SAME AS V72T-1 BUT FREO 4 5GHZ TO 5 OGHZ 
V56T-1 9GHZ TO I 6GHZ POWER OUT 13 MW TUNING 
VOLTAGE 2 TO 5011 Vcc •15 VOC Al 60 MA 
V66T-1 SAME AS 0561-1 BUT FRED 1 5GHZ TO 2 5GHZ 

M OO 
598 00 
598 00 
598 OU 
598 00 
598 OE 

598 06 
M OO 

CHIP CAPACITORS 
1 2, 22. 2 7.31 4 7. 68. TO 18. 22,27 47.100.120.180. 
220. 270 3311390 470 560 680 820 1K 1 21(1 8K 3 9K 
8 2K. 10K. 1008 

'1ST N TRIM  ERS 
TRIKO 201-01M 
3-1 816 
5-3 PF 
1-8 PP 

TEFLON CIRCUIT BOARD OBL SIDED 1 OZ 
APPROX 3.25' 5 0-• 010 
APPROX 3 25% 5 0-• 0312 
APPROX 3 25'. 5 0-• 0625 

$550 
$650 
510 50 

MIXERS 
3 7GHZ TO 4 2GHZ MIXER. LO 2 4GHZ 10 5 1GHZ, 
IF DC- 9GHZ SSB CONVERSION LOSS TYP 5 5013 MAX 
6 50B. TO-8 PACKAGE 
9GHZ TO 1 3GHZ MIXER LO 7GHZ TO 1 5GHZ, IF DC-
2GHZ SSB CONVERSION LOSS I YPf 7 00B. 10-8 
PACKAGE 

555 0i, 

CHIP RESISTORS 
50 OHM  W411 
3 1% CHIP RESISTORS FOR 
50 OHM T NETWORK 3 DB PAD 

NO WARRANTEE ON SEMICONDUCTORS 

OPEN AT 8 PM EST CLOSED 8PM PST 

ORDERS ARE POSTAGE PAID 

COD - VISA - MASTERCHARGE 

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 TS8130S1..." 
"...VBT now works the way I dreamed it should..." 
"...Spectacular improvement in SSB selectivity..." 

"...Completely eliminates m y 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 OW at 300Hz BW - SF 2.9 vs 3.33; Insertion 
Loss: I dB 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 fi:ters -not 
even ours. You probably won't need them! 

INTRODUCTORY PRICE: (Complete Krt)...$150 
Includes Matched Pair of Fox Tango 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 

Scandinavia MICROTEC (Norway) 
Other: INGOIMPEX (West Germar M 

FOX TANGO CORPORATION 
Box 15944S, W Palm Beach, FL 33406 

Phone (305) 683-9587  ,323 

HI- Q BALUN 
• ..11 dipoles yagis inverted 
"es 8. doublets 

..uviaces center insulator 

• ,,ts power in antenna 

• •iroadbanded 340 MHz 

• ,'nail lightweight and 
,f ,atherryoot 

. 1 Impedance ratio 

• • or full legal power and more 

. • ielps eliminate TVI 

• "TO SO 239 nonner IOr 

Os 

#11-0 

Balun 

only $12.95  ir  
H I-Q ANTENNA 

CENTER INSULATOR 

A ig 

MODEL 
Dipoles 
0-80 

040 

D 20 
0-15 
D 10 

Small rugged lightweight 

weatherproof 

Replaces center insulator 

Handles lull legal power 

ind more 

$6.95 
H I-Q ANTENNA 

END INSULATORS 

• 

54,95 • 

Th SO 230 ronnert,,, 

Rugged. lightweight, iniec 
'ion molded of top qualih 
material, with high dieter 
Inc qualities and excellen 

weatherability  End insula 
tors are constructed in  
spiral unending fashion I. 
permit winding of loadinr, 

coils or partial winding I 
tuned traps 

DIPOLES 
WITH 111-0 

PRICE WITH  CENTER 
BANOS  LENGTH  HI ,0 SAL UN  INSULATOR 

80.75 
40.15 
20 
15 
10 

130  S31.95  $27.95 
66  28 95  24.95 

33  27.95  23.95 
22  26.95  22.95 
16  25.95  21.95 

Shortened dipoles 

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

Parallel &poles 

PD-8010  80.40,20.10.15  130  43.95  39.95 
P0-4010  40,20,10.15  66  37.95  33.95 

Pa8040  80.40.15  130  39.95  35.95 

P04020  40,20,15  66  33.95  29.95 

Dipole shortener' only same as mcluded A SD models 

S80  80.75  $11.95 pr 
S.40  40  $10.95 pr 

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

Antenna accessories-available with antenna orders 
Nylon guy rope 450# test 100 feet  $4.49 
Ceramic (Dogbone Type) antenna insulators 81.50 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 13, SOUTH EUCLID, OHIO 44121 
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H y - Gai n A nte n na s 
TH7DXS 7 element triband beam  3 376.00 
TH511k2S 5 element triband beam   309.00 
TH3111a3S 3 element triband beam   215.00 
TH3JrS 750W PEP 3 el tribander   156.0(1 
TH214k3S 2 element triband beam   134.00 
TH6 to TH7DXS conversion Kit   135.00 
205BAS 20m 5 element "Long John"   292.00 
155BAS 15m 5 element "Long John'   175.00 
105BAS lOrn 5 element "Long John"   114.00 
18AVT/WBS 80-10m trap vertical   87.50 
14AVQ/WBS 40-10m trap vertical   51.00 
V25 2m colinear gain vertical   37.50 
BN-86S Beam mount 1 I balun   1 7 . 00 
Full line available at big savings' 

H y - Gai n C r a nk- uo T o wer s  
HG-33N12 Side supported  $ 744.00 

HG-3511T2 Side supported   546.00 
HG-500T2 Side supported   754.00 
HG-37S5 Self-supporting   642.00 
HG-5255 Self-supporting   923.00 
HG-54HD Self-supporting   1500.00 
HG-70HD Self-supporting   2351.00 
Crankups freight prepaid in continental US 

H ustler  
5BTV 80-10m vertical 
4I3TV 40-10m vertical 
G7-I44 2ib colinear vertical 
G6-144B 2m colinear vertical 
110-1,2 HF mobile masts   
RN-10 10m resonator 
RM-15 15m resonator 
RN-20 20m resonator 
RM-40 40m resonator 
R14-75 75m resonator 
R11-80 80m resonator 
1311-1 Bumper mount   
SSM-2 S.S. ball mount 
HOT "Hustloff" mount   
5F-2 2(n 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 wer s 
20G 10 ft section   
20AGO top section   
25G 10 ft section   
25AGO top section   
45G 10 ft section   
45.400 top section   
13048 6 sq ft max   
HBX48 10 sq ft max   
HDBX48 18 sq ft max 
FK2548 48 ft foldover 
FK4544 44 ft foldover 

Eal a wa/ Maller  
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 SWP/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 

Mi na - Pr od uct s 
HG-1 "Mini-Quad" 6,10,15,20m  $ 129.95 
B-24 "Mini-Beare 6,10,15,20m   99.00 
RK-3 3rd element for B-24   67.00 

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

No COD - We ship UPS 
Allow two weeks for delivery 
Shipping cost not included 

We reserve the right to limit quantities 

We gladly except VISA and MASTERCARD 

C ushcr aft A nte n na s 
A4 4 element triband beam   

A3 3 element triband beam 
R3 Gain triband vertical   
AV5 80-10m trap vertical 
A V4 40-10m trap vertical 
AV3 20-10m trap vertical 
32-19 19 element 2m "Boomer'   
214B 14 element 2m 'Jr Boomer'   

214FI3 14 element FM 'Jr Boomer' 
A147-11 II element 2m beam   
A144-107 10 element 2m twist beam 
Full line available at great savings' 

R ot or s  
HDR-300 Digital readout 25 sq ft 
T2X "Tailtwister' 20 sq ft   
HAM-IV 15/7.5 sq ft 

CD-45 8.5/5 sq ft   
AR-22XL 3/1.5 sq ft 
HD-73 Dual speed 10.7 sq ft 
U-100 Approx. 3 sq ft   
8 cond rotor cable 
6 cond rotor cable 
4 cond rotor cable 

$ 224.50 

172.50 
224.50 
88.50 
81.50 
44.20 
81.50 
68.00 
68.00 
37.50 
44.20 

F J  E nter pri ses. 
MFJ-900 200 Watt Versa Tuner   
MFJ-941C 300 watt Versa Tuner It 
MFJ-94913 300 watt Versa Tuner II 
MFJ-962 1500 watt Versa Tuner III 
Other MFJ products at similar savings' 

G oa::  a nd W are  
PG-213/u Milspec 95% shield 
PG-8/u "Super-flex" foam   
Mini-8 foam 
PG-58/u 'Super-41ex' foam 
1114 standed copper 50,75,100,or 150 ft 
*14 copperweld 50 ft multiples   

$ 427.00 
244.00 
195.00 
102.75 
49.95 
89.00 
42.00 
.I6/ft 
.15/ft 

  .075/ft 

$ 41.95 
77.55 

117.55 
193.15 

.28/4t 

.24/ft 

.12/ft 

.12/ft 
.05/ft 
.075/ft 

4511 RTTY Interface 
for TRS-80' Color 
Computer Owners 

• Simply plug into Program Pak' slot. 
• No software to load, it is in ROM. 
• Split screen features word wrap and 
continuously displays status. 

• Selective calling stores incoming 
megseges on casette tape. 

• Baudot and ASCII modes. 
• Standard EIA signals to your T.U. 
• Complete documentation supplied 

4511 RTTY Interface 
$169.95 

RIDGE Tested & assembled; 90 
day warranty; we pay 

SYSTEM „,  shipping, mass. rest 
C O  INC dents add 5% sales tax 

•  'A trademark of Tandy Corp 

PO Box 772, Acton. MA 01720 (617)264-4251 

"BEEPER III" 

"THE PROFESSIONAL TOUCH 

CO MES TO A MATEUR RADIO!" 

"BP-3 automatically provides a gentle high fre-
quency beep at the beginning of each transmis-
sion and a low beep at the end Virtually elimi 
rates "talk over" , Operates for up to one year 
on a single 9-V battery not supplied) Can be 
directly interfaced to any transceiver which ts 
keyed by grounding the PPP line (the PIT line 
voltage must be positive, not greater than 24 
VDC, nor the current greater than 100 ma ) 
Works with virtually all modern gear You've 
heard it now you can have IV" 

"ADD THE BEEP!" 
"BP 3A Complete vnth case. cable. 

Standard 4-pin coruiectors  39.96 pp 
BP-3B As above except without 

connectors Add your own  36.96 pp 
BP-3C Circua-board version for 

custom installation  19.96 pp 
All units assembled tested OH residents 
add 6% Sal. Tax" 

VfAC Cfl 11 INC 
3148 Doc Drive • Dayton Onto 45418  TM 

CRYSTPLs 

• General Communication 
• Industry 
• Marine VHF 

• Scanners 

• Amateur Bands 
• CB Standard 

• CB Special 
• Microprocessor 

Call or Write 

JAN CRYSTALS 

411 
P.O. Box  06017 
Ft. Myers, Fl.  33906-6017 
All Phones  (813) 936-2397 
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AEA 
rx1 BA RO Reader 
MBA.RC RcviCorie Cony Xmt 
MM-2 MorseMatic Ultimate Keyer 
CK-2 Contest Memory Keyer 
KT-2 Keyer/Tramer 
BT-1 Trams, 
Isopole 1447220 MHz 
ARAL 
83 Handbook 
Antenna Book 
License Manual 
ALLIANCE 
HD-73 Rotator 
U,100 Rotator 
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 
HS35M 25-35 Arno wirneter 
RS50A 37-50 Amp 
I4S5OM 37-50 Amp wrIlleter 
AZDEN 
PCS 4000 2M Xcvr 
PCS 300 Handheld 
BASH 
Code Tapes/Study Guides 
BENCHER 
BY 1 Paddle 
ZA I A Salon 
SEW 
F olded Dipole 80-10 Meter 
OWL Antenna 
BUTTERNUT HF6V Vertical 
CALLBOOKU&DX 
CUSHCRAFT 
44 Tnbander 
32.19 SuPerbOomer 19EL 2M 
214FI3 Boomer 
DAIWA 
ONA•1001 0 5KW Antenna Tuner 
014-520 1 8-60 MHz SWII/Pwr Mtr 
CN-62013 1 6-150 MHz SWRiPwr M 
DENTRON W2 Wattmeter 
DRAKE 
TR7A Xcvr 
R7A Receiver 
T R5 Xcvr 
2 inch Green Monitor 
ENCOMM (SANTEC) 
ST 144ruP 
•440ruP 

Base Charger 
HAL CT2100 Terminal 
HY-GAIN 
1H7 DOS 7EL Tribander 
Ham IV Rotator 
/2S Excellent 2M Vertical 
ICOM 
A70 General Coverage Rcyr 
720A General Coverage Xcvr 
740 Xcyr 
251A 2 Meter All Mode . 
505 8 Meter Xcvr 
290H 2 Meter All Mode 
34194AT HandheldS 
2AT 2M Handheld 
KLM 
KT34XA Tribander 
i44.148-13LBA 2M Long Boomer 
KT 34A Meander 
KANTRONIC8 
rerface 

hcni.Terrninal 
LARSEN 5/8 wave 2M Mag Mt 
MUJ 
941C Tuner 
496 Super Keyboard 
313 VHF Cony for 2M His 
104 New 24 hr Dual Clock 
MIRAGE 
0108 
01016 
83016 
ROBOT 
ROHN 
SHURE 
4440 Desk Mic 
414A Hand Mit 
TEN-TEC 
Corsair Fantastic Rig , 
Argosy 
TOKYO NY-POWER 
AL 30V 25W Amp 
HL32V130W Amp 
HL1(30V 160W Amp 
HL 120U 440 MHz Amp 
HC200 Tuner 
HC2000 Tuner 
VOCOM 
ArnotifiersiAnts 

The 
HMI M ACK 

808 N. Main Evansville, IN 47711 

nags and •railetanty subloct to chang• 

8269 00 
395.00 
150 00 
125.00 
99 00 
7200 
40 00 

$12 00 
800 
4.00 

$99.00 
45.00 

$49 00 
69 00 
89 00 
10900 
135 80 
149 00 
19900 
225 00 

call 
8265.00 

$9 95 

836 00 
16.50 

$13500 
37.50 
119.00 

$18 95/519.95 

$225 00 
82.00 
69 00 

$29900 
63 00 
110 00 
$85 00 

8143500 
1395.00 
695.00 
139 00 

828500 
309.00 
29 95 

8685.00 

8369.00 
195 00 
3900 

$599.00 
Call 

949 00 
575 00 
395.00 
475.00 
235 00 
21600 

$459.00 
75.00 
299 00 

$165.00 
249.00 
$20 00 

$81.00 
275 00 
36 00 
29 00 

maw 
239.00 
205.00 
call 
can 

$50.00 
36.00 

899900 
call 

$83-00 
150 00 
285 OG 
105 00 
90.00 
28500 

call 

of'efi, 812-422-0231 -449 
MON-F!) 9A1A-6,11A • SAT SIAM-SP1A    

IIMI Ms Send SASE for our now & used equipment list 

DIRECTION 
FINDING? 

* 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 Ur its 

* 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 lacks. Use 3ny  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. 

Id(602) 998-1151 

DOPPLER SYSTEMS 
5540 E. Charter Oak 
Scottsdale, AZ 85254 

WHY 
COMPRO-
MISE 

Others c aim more gain fo-

their  anternas  than  the 
lso PoIeTM anlennas, but none 

can bea: the IsoPole for 
HONEST  on-the-horizon 
omni-directional gain unless 
you are willing to spend at 
least  THREE  TIMES  AS. 
MUCH!!! The  IsoPole is 
easiest cf ALL competitive 
models to assemble, has a 
weather Drotected, factory-
tuned matching network. (nc 
more agg -avating SWR varia-
tions with weather changes), 
uses all stainless steel harc-
ware, and is designed to 
withstand sEvere icing and 
wind conditicns. The IsoPole 
antenna is JPS shippable 
without tre -standard 10 foot 
11/4 inch TV mast. You can 
buy the masi from your local 
ham dealer, hardware store, 
or Radio SbackTM  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  hay?  :o  be  joinec 
together? 

Prices and Specifications subject to 
zhange without rotice or obligation. 

JUN'S 
ELECTRONICS 
3919 Sepulveda Blvd. 
Culver City, CA 90230 
(213) 390-800311-800-882-1343 

AEA Brings you the 
Breakthrough! 
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The Secret Telemetry of 
OSCAR 8 

Do those numbers from the sky mean anything? You bet. 

Joe Magee K5OM 

3928 Tacoma 

Irving TX 75062 

Do these numbers mean 
anything to you: 101, 

245, 376, 449, 549, 601? 
Well, this is the data I re-
ceived from OSCAR 8. 

MA 

800 

700 

600 

500 

400 

300 

200 

100 

Fig. 1(a). Channel 1. 

.MA 

3000 
2800 
2600 
2400 
2200 
2000 
1800 
1600 
1400 
1200 
1000 
800 
600 
400 
200 
0 

-200 
-400 
-600 
-800 
-1000 
-(200 
-(400 
-1600 
-(800 
-2000 
-2200 
-2400 
-2600 
-2800 
-3000 

-MA 

Since first learning about 
amateur satellites with sig-
nals I could hear on my 
Kenwood R-599, I have of-
ten copied this type of data. 

The above sequence, 
when decoded, says that 
the total solar-cell current 

TOTAL SOLAR ARRAY CURRENT 

I, • 715 (101-N1 MA 

BATTERY CURRENT 

le m • 57 (N-50)MA 

COUNT 

TO FIND (BAT  (EXAMPLE COUNT • 245) 

0  MOVE OUT COUNT (HORIZONTAL) 

AXIS TO 45 

al MOVE VERTICALLY (DOWN) 

TO LINE 

0  MOVE HORIZONTALLY TO VERTICAL 

AXIS AND READ VALUE  -285MA 

was 0 mA, the battery cur-
rent was — 285 mA, the bat-
tery voltage was 15.85 
volts, the base-plate and 
battery temperatures were 
23.28° C, and the Mode J 
power output was 0 mW. 
The math is pretty simple, 
so the numbers are easy to 
calculate. A pocket calcu-
lator does the job in no 
time. 

The data comes from OS-
CAR encoded into six differ-
ent number groups. These 
groups are assembled into a 
certain order by OSCAR be-
fore transmission. Each 
number group is called a 
channel and the assembly is 
called a frame. Thus, the 
numbers above are consid-
ered as one frame. Each 
frame is separated from the 

VOLTS  BATTERY VOLTAGE 
Vb • 0 IN • 8 25 VOLTS 

190 

180 - 

17.0 - 

16 0 - 

15  - 

14 0 - 

130 - 

12 0 - 

II 0 - 

10 0 - 

90 

80 

rest by "HI." So, the frame 
above was actually copied 
as "101 245 376 449 549 601 
HI." 

Notice that each channel 
is composed of a three-digit 
number. The first digit tells 
what channel is being sent 
and the next two digits are 
the data for that channel. 
Each frame will always 
have all six channels. 

The data is encoded in 
each channel. Since two 
digits can have only 100 dif-
ferent values, equations 
must be used to decode the 
data into something useful 
(see illustrations). In addi-
tion to the equations, 
graphs are presented so 
that you can get approxi-
mate values. You can lo-
cate the received values on 

25 50 75 
 . 0.COUN T 

Fig. 1(b). Channel 2. 
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85 
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60 
55 
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-•5 
-50 
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Fig. 1(d). Channels 4 and 5. 

the horizontal axis and find 
the decoded values on the 
vertical axis—as is shown in 
Fig. 1(b). 

Knowing the numbers 
still doesn't tell you what 
they mean. For instance, 
the 1xx sequence gives so-
lar-cell current. Above, it 
was 0, but sometimes you 
may copy several se-
quences and the 1xx may 
change. This happens when 
OSCAR goes from light to 
dark or dark to light. Since 
this happens rather quickly, 
one should notice a dramat-
ic change. 

Once OSCAR is in the 
sunlight, a more subtle 
change should be noticed. 
The solar cells that are used 
to charge the batteries are 
mounted on the faces of 
the satellite. Thus, as it 
turns, the solar-cell output 
current will vary correspond-
ingly. On April 17, 1979, 
during orbit 5683 (for exam-
ple), I monitored the telem-
etry. I plotted the solar-ar-
ray current (Fig. 2). The pas-
sage into the sun is clearly 
evident. Before passing into 
the sun, the 1xx data should 
be 00, 01, or 02. The 01 or 02 
results from voltage offsets 
and counting errors. (Each 
channel is subject to a 
1-count error.) Also, note 
any changes in the current 
resulting from the spin. As 
the sun shines on a corner, 
two sides are lighted, result-
ing in more current than if 
only one side were illumi-
nated. Also, since there are 

100 
COUNT 

four corners, there will be 
four current peaks per revo-
lution. By looking at the 
graph in Fig. 2, we can see 
that OSCAR 8 was rotating 
once about every four or 
five minutes. 

Channel 2 is a measure of 
the battery current. It tells 
how much current is flow-
ing into the battery. When 
in the dark, with no solar-
cell current, it will show 
how much current is being 
used by the satellite. This 
value, in conjunction with 
Channel 3 (battery voltage), 
can be used to determine 
the Mode A power output. 
Simply determine how 
many Watts the battery is 
delivering and then sub-
tract 3 (the power con-
sumed by the rest of the sat-
ellite except the Mode A 
transmitter). In my original 
example, the Mode A pow-
er is about 1.52 Watts (15.85 
V times .285 A minus 3 
Watts). 

As mentioned, Channel 3 
is the battery voltage. Out 
of curiosity, I plotted it 
along with the solar-cell 
current in Fig. 2. The rises in 
battery voltage correspond-
ed to the peak current from 
the solar array, as one 
would expect. 
Channels 4 and 5 mea-

sure temperature. Channel 
4 is the base-plate tempera-
ture and 5 is battery tem-
perature. The base-plate 
temperature will stay fairly 
constant when OSCAR is in 
the dark and will become 

(MA)-. SOLAR 

MW  MOOEJ POWER OUT 

2300  P.IT • 23N MW 
2200 
2100 
2000 
900 
BOO 
700 -
600 
500 
400 
300 -
200 
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000 
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800 
700 
600 
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400 
300 
200 
100 

400 
390 
380 

.; 370 
ta 360 
ciE 350 
3 340 
▪ 330 
• 320 
ti  310 

300 
290 
280 
270 
260 
250 
240 
230 
220 
210 
200025 .  

25 

SOLAR 
CELL CURRENT 

56 

50 75 

Fig. 1(e). Channel 6. 

BATTERY VOLTAGE 

0300  01  02  03  04 57  58  59 

TIME 

Fig. 2. 

warm in the sun. This warm-
ing will occur at various 
rates, depending on the an-
gle of the sun in relation to 
the satellite. 
The battery temperature 

can vary much more rapid-
ly. As nicads are over-
charged, their temperature 
rises. When in the sun, OS-
CAR will warm up from the 
sunshine and perhaps from 
battery heating as well. Bat-
tery temperature is impor-
tant because high tempera-
tures will cause cell dam-
age. In space, there is no 
shade; thus, if the batteries 
start to overheat, some-
thing must be done to re-
duce charging current. This 
is most easily accomplished 
by putting the satellite into 
a high-power mode, such as 
Mode 1, which draws more 
current from the battery. 
Finally, Channel 6 is a 

measure of the Mode 
power output. Naturally, it 
will show 00 (or 01 or 02 as 
does Channel 1) when in 
Mode A. 
Working with the num-

bers once you have them 

,00 .COUNT 

05 

735 
7 30 
725 
720 
715 
7 10 
705 
7 00 
6 95 
6 90 
6 85 
6 /30 
6 75 
6 70 
6 65 
6 60 
6 55 
6 50 
6 45 
6 40 
6 35 
6 30 
6 25 
6 20 
6 15 
6 10 

BATTERY VOLTA
GE (VOLTS) 

isn't half as much fun as 
getting them. You must lis-
ten to OSCAR 8 as it makes 
a pass within range of your 
QTH. This procedure is cov-
ered well in other places, 
but if you are in the US, any 
evening Sunday through 
Thursday (except Tuesday) 
will be a Mode A night. 
Now, turn to the Table of 
Contents of your 73 Maga-
zine and find the page num-
ber for Satellites. By 
turning to that page you 
will find a listing of refer-
ence orbits for each day of 
the month (remember that 

INPUT F'FiFfIME TEES 

101. 
245. 

44 P. 
54P. 
601. 

C OMFUTED RESULTS 

I TP18 
-285.  'EAT 
15—il 5 
23. 25  TEE 
'3. 7'8  TEAT 

EJT 

Fig. 3. Output of program. 
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these dates and times are 
GMT). In general, you can 
hear two or three passes in 
any one evening. On Mode 
A, the telemetry is on 29.40 
MHz. (The actual received 
frequency may vary a few 
kHz due to Doppler shift.) 
As OSCAR is approaching, 
the frequency will be high; 
it will be low as it is depart-
ing. 
If your QTH is close 

enough to a particular orbit 
to hear OSCAR 8, you 
should hear some activity 
within one to five minutes 

after the predicted crossing 
time. The length of time 
that OSCAR is within range 
will vary, from less than five 
minutes to nearly twenty 
minutes. 
One big problem with 

OSCAR is that it is addic-
tive! I am torn between lis-
tening to either the teleme-
try or to QS0s. To help 
make the telemetry more 
fun, I wrote a program for 
my TI-59 calculator to per-
form the math needed to 
decode the data. For added 
interest and experience, the 

program that I wrote used 
the PC-100A print cradle 
with its 20-column thermal 
printer, providing an in-
formative and permanent 
printout. The printout of 
the data in the first para-
graph of this article is 
shown in Fig. 3. 
Fig. 4 is a listing of the 

program. It is made up of 
three sections. Section 1, 
lines 000 through 029, is 
used to enter the data into 
the calculator memory for 
later use. In Section 2, lines 
030 through 164, the OS-

CAR data is converted to 
the proper value. Lines 375 
through 390 are a subrou-
tine and are used to deter-
mine if the 1xx and 6xx val-
ues are very small, in which 
case they really should be 
O.* 
The last part, lines 165 

through 374, is used to print 
out the answers. This is 
where the alphanumeric ca-
pabilities of the TI-59 are 
used. When printing out the 

*Glassmeyer and Harris, QST, 

July, 1978. 

Fig. 4. TI-59 program listing. 

000 
001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
02:3 
024 
025 
026 
097 
098 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 
047 
048 
049 
050 
051 
052 
053 
054 
055 
056 
057 
058 
059 
060 
061 
062 

76 LEL 
II  A 
42 STO 
II  11 
91 RS 
76 LEL 
12  8 
42 STO 
12  12 
91 P'S 
76 LEL 
13  C 
42 STO 
13  13 
91 P/S 
76 LEL 
14  D 
42 STO 
14  14 
91 R/S 
76 LEL 
15  E 
42 STO 
15  15 
91 R/S 
76 LEL 
16 A' 
42 STO 
16  16 
91 PS 
76 LEL 
10 E' 
69 OP 
00  00 
43 RCL 
11  11 
75  - 
01  I 
00  0 
00  0 
95  = 
71 SER. 
34 FX 
77  GE 
45 Y/ 
00  0 
42 STO 
21  21 
61 GTO 
33 
76 LEL 
45 Yx 
07  7 
93 
01  1 
05  5 
65 
53 
01  1 
00  0 
01  1 
75 
43 RCL 

063 
064 
065 
066 
067 
068 
069 
070 
071 
072 
073 
074 
075 
076 
077 
078 
079 
080 
081 
082 
083 
084 
025 
086 
087 
Cl88 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
100 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

17  17 
54  ) 
95  = 
42 STO 
21  21 
76 LEL 
33 X2 
09  5 
07  7 
65  x 
53 
43 RCL 
12  12 

05  5 
00  0 
75  - 

00  0 
0 0  0 

54  ) 

95  = 
42 STO 

93  . 
01  I 
65 
53 
43 RCL 
1.3  1:3 

rj 

00 
00 
54 
85 
08 
9:3 

02 
05 
95 
42 
23 
09 
05 
93 
08 

01 
93 
04 
08 
65 
53 
43 
14 
75 
04 
00 
00 
54 
95 
42 
24 
09 

0 
0 

8 

2 
5 

STO 

9 
5 
• 
8 

• 
4 
8 

PCL 
14 

4 
0 
0 

STO 
24 
9 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 

05 
93 
08 
75 
01 
93 
04 
08  8 
65  x 
53  ( 
43 PCL 
15  15 
75  - 
05  5 
00  0 
00  0 
54  ) 
99  = 
42 STO 

5 

8 

1 

4:3 RCL 
1E.  16 
75  - 
06  6 
00  0 
00  Ii 
95  = 
71 SEP 
34 1":.: 
09 2 
03  3 
65  x 
43 RCL 
17  17 
95  = 
42 STO 
26  96 
38 ADV 
00  0 
00  0 
00  0 
00  0 
0-9 2 
04  4 
0:3  3 
01  1 
03  3 
03  3 
69 OP 
01  01 
04  4 
01  1 
03  3 
07  7 
00  0 
00  0 
03  3 
03  3 
01  I 
03  3 
69 OF' 
02  02 
03  3 
05  5 
01  I 
03  3 

194 
195 
196 
197 
198 
199 
200 

201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
919 
220 
221 
222 
'923 
224 
225 
226 
•=•27 
228 
293 
230 
221 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 

03 
00 
01 
07 
03 
07 
69 

3 

7 
3 
7 
OF' 

03  03 
01  1 
07  7 
03  3 
05  5 
03  3 
06  6 
00  0 
00  0 
00  0 
00  0 
69 OP 
04  04 
69 OP 
05  05 
98 ADV 
43 PCL 
11  11 
99 PRT 
43 RCL 
12  12 
99 PRT 
43 RCL 
13  13 
99 PRT 
43 RCL 
14  14 
99 PRT 
43 RCL 
15  15 
99 PPT 
43 RCL 
16  16 
99 PRT 
98 ADV 
00  0 
00  0 
00  0 
00  0 
01  1 
05  5 
03  3 
02  2 
03  :3 
00  0 
69 OP 
01  01 
03  3 
03  3 
04  4 
01  1 
03  3 
07  7 
01  1 
07  7 
01  1 
06  6 
69 OP 
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input data, a header is print-
ed. This is accomplished by 
filling the print buffer with 
40 numbers that corre-
spond with the 20 charac-
ters that are to be printed 
(two numbers per charac-
ter; sorry, not ASCII) and 
then issuing a print com-
mand (lines 166 through 
215). In lines 217 through 
234, the values are recalled 
and printed. 
Another handy feature of 

the TI-59/PC-100A is the 
ability to print 4-character 
subscripts. The calculated 

data is output this way in 
lines 287 through 373 (236 
to 285 are used to print the 
output header). This is done 
by putting the eight num-
bers which correspond to 
the characters in the sub-
script into the right-most 
segment of the print buffer, 
recalling the data from 
memory, and then printing 
the line. 
I am glad that I had to 

tell the TI-59 how to do all 
this only once! From now 
on, I will just read the pro-
gram in on a mag card.• 

259  02  02 
260  00  0 
261  00  0 
262  02  3 
263  05  5 
264  01  1 
265  07  7 
266  02 
267  06  6 
268  04  4 
269  01  1 
270  69 OP 
271  03  03 
272  cy;'  2 

7  7 

274  03  :3 
275  07  7 
276  03  3 
277  06  6 
278  00  0 
279  00  0 
280  00  0 
281  00  0 
282  69 OP 
283  04  04 
284  69 OP 
285  05  05 
286  98 ADV 

02 
288  04  4 
289  03  3 
290  07 
291  03  3 
292  00  0 
293  01  1 
294  03  3 
295  69 OP 
296  04  04 
297  43 RCL 
298  21  21 
299  69 OP 
300  06  06 
301  02  2 
302  04  4 
303  01  1 
304  04  4 
305  01  1 
306  03  3 
307  03  3 
308  07  7 
309  69 OP 
310  04  04 
311  43 RCL 
312  22  22 
313  69 OP 
314  06  06 
315  04  4 
316  02  2 
317  01  1 
318  04  4 
319  01  1 
320  03  3 
321  03  3 
322  07  7 
32:1  69 OP 
324  04  04 

325  43 RCL 
326  7,3  23 
327  69 OP 
328  06  06 
329  03  3 
3:30  07  7 
1  01  1 

:3:32  04  4 
3:33  3 
:334  03 
335  00  0 
336  00  0 
337  69 OP 
338  04  04 
339  43 RCL 
340  24  24 
341  69 OP 
342  06  06 
343  03  3 
344  07  7 
345  01  1 
346  04  4 
347  01  1 
348  03  3 
349  03  3 
350  07  7 
351  69 OP 
352  04  04 
353  43 RCL 
354  25  25 
355  69 OP 
356  06  06 
357  03  3 
358  03  3 
359  02  2 
360  05  5 
361  03  3 
362  07  7 
363  00  0 
364  00  0 
365  69 OP 
366  04  04 
367  43 RCL 
368  26  26 
369  69 OP 
370  06  06 
371  98 ADV 
372  98 ADV 
373  98 ADV 
374  92 RTH 
375  76 L8L 
376  34 FX 
377  42 STO 
378  17  17 
379  03  3 
380  32 X:T 
381  43 RCL 
382  17  17 
383  77  GE 
384  35 1/X 
385  00  0 
386  42 STO 
387  17  17 
388  76 LBL 
389  35 1/X 
390  92 RTN 

2300 MHz 
CONVERTER 

BUILT ANTENNA 
POWER SUPPLY 

N 0 w7 7.9 0 
KIT PC BOARD 

ALL PARTS 

DOWN  CONVERTER 

995 
DISK YAGI ANTENNA  $12.95 
COMPLETE Kr WITH PVC 
AND MOUNTING BRACKET 

PO WER SUPPLY  $ 15.9 5 
VARIABLE 4 TO 15 VOLTS 

ALUMINUM CABINET 
ANODIZED BLACK WITH BRUSHED FINISH 
ALL HOLES ARE PRE—PUNCHED 

$6.95 

BUILT CONV BOARD  $22.50 

BUILT P/S & CABINET  $34.95 

COMPLETE SYSTEM BUILT  $77.90 

T RI O N XI 
Pt 
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6219  COFFMAN RD .-1o4  SHIPPING & HANDLING 

INDIANAPOLIS, INDIANA 46268  NO  COD 
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We're changing 
what repeaters 
can do ... for YOU! 

The 
RC-850 Repeater 
Controller—The 
New Standard in 
High Performance! 

acc advanced 
computer 

controls 

WI 
Whether you're a repeater owner. 
control op. or user. the RC-850 
controller offers you capabilities 
you've only dreamed of. Like natural 
sounding speech synthesis ... easy. 
remote Touch-Tone programming ... 
talking meter readback ...synthesized 
remote base operation ... and an 
autopatch with features you have to 
hear to believe. 

Most important of all, upgrade 
through software, prevents obsoles-
cense. Which lets us bring you new 
features, like our scheduler, for 
automatic changeover of repeater 
status by time and day of week... 
And our mailbox, for leaving 
messages for your friends. Plus much. 
much more! 

Ask anyone that owns an RC-850 
controller. Or ask us for our demo 
tape. so you can hear for yourself. 

Call or write for detailed specifications 
ontheRC-850RepeaterContvller 

,124 

10816 Northridge Square • Cupertino. CA 95014 • (408) 749-8330 
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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 
* Personal Computers Forum 
* CW Proficiency Awards 
* Amateur of Year Award 
* Special Achievement 

Awards 

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

Meet your amateur radio friends from all over the world at the internationally 
famous Dayton HAMVENTION. 
Seating will be limited for Grand Banquet and Entertainment on Saturday 
evening so please make reservations early. Banquet speaker is Bill Leonard, 
W2SKE, former president of CBS News. 
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. 

Admission: $7.00 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. 

'Introducing The SRT-3000 
RTTY Communications 
Send-Receive Terminal 

SRT-3000 

List 
$995.00 

• 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. 

Send For 
Optional 9" video monitor shown $149.00.  Free Information 

ELECTRONICSIINC. 
787 Briar Lane, Beloit, Wis. 53511 

(608) 362-0410 

HAL'S SHOPPER'S GUIDE 
HAL 2300 MHz DOWN CONVERTERS (FR EI RANGE 2000/2500 MHz) 
2304 MODEL 01 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS.  $19.95 
2304 MODEL 02 KIT (with preempt   
2304 MODEL e3 KIT (with High Gain preamp)   $$2939..9955 

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHERPROOFED DIE 

CAST HOUSINGS 

BASIC POWER SUPPLY  $19.95 
POWER SUPPLY KIT FOR ABOVE WITH CASE  $24.95 

ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO 

HAL 300 PRE 
HAL 300 A/PRE 
HAL 030 PRE 
HAL 600 A/PRE 

PRE-AMPLIFIER 
HAL-PA-I 9 WIDE BAND PREAMPLIFIER, 2-200 MHz BANDWIDTH ( - 3dB POINTS), 
19013 GAIN  FULLY ASSEMBLED AND TESTED $8.95 

HAL.PA.1.4 WIDE BAND PREAMPLIFIER. 10 MHz TO 1 1 GHz 12dB GAIN 
FULLY ASSEMBLED $12.95 

HAL-PA.2.1 GHz 2 STAGE PREAMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER. 
MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20 dB GAIN. ALSO HAS AN IM-
AGE REJECTION FILTER. 

SHIPPING INFORMATION ORDERS OVER $25 WILL BE SHIPPED POST PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN 
$25. PLEASE INCLUDE ADDITIONAL $2 60 FOR HANDLING AND MAILING CHARGES 

2100-2500 MHZ 
• HMR.II COMPLETE UNIT 
COMPLETE SYSTEM AS SHOWN NOT A KIT INCLUDES 
A PC BOARD, POWER SUPPLY, CABLES & 
CONNECTORS—PRE-ASSEMBLED AND TESTED 24dB 
GAIN OR GREATER 

1 UNIT  1149.95 
2 UNITS  $1311.95 es. 
3 OR MORE UNITS  S129.95 ow 

• HAM MICROWAVE RECEIVER 

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

(Same as above but with preamp) 
(Pre-drilled GAO board and all components) 

(Same as above but with preamp) 

$14.95 
S24.95 
S20.95 
M SS 

SEND 204 STAMP FOR FREE FLYER 

HAL-TRONIX IN C. 
P.O. BOX 11 01 

SOUTHGATE, MICH. 48195  \ 
PHONE (31 3) 2 8 5-1 7 8 2  31 

LO X / 

11 1111110P\\ 
aft. ts.7.61  • 

HAL  HANOI D C HOWLAND 

WIII2 X11 
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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 

41431terCarci  

All Brands New & Reconditioned 

YOU WANT A DEAL — WE WANT TO DEAL 
CALL NOW!!! 

SAVE  SAVE  SAVE 

91 3-381 -59 00 

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. 

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, FO8G W, KM6FF, 

VK2BD  0E8MOK 

0A4ARB  G3BR W 

VE7DYX  CE1BLL 

W1AW 

High 10W (PEP) low 2W (PEP): VFO tuning: noise blanker: 
fine-tuned SB, KHz -± CW off-set; digital frequency 
counter; 13.8V dc g 3A, negative ground; L 9.5" x W 9" 
x H 2.5"; weight (2.3 kg) 5.7 lbs.; mobile mounting bracket. 

11.C.OL 

JUST SLIGHTLY AHEAD 

SOON — NEW 
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.  p••• 318 

Orbit  trbit 

ORBIT is the Official Journal for the 
Radio Amateur Satellite Corporation 
(AMSAT), P.O. Box 27, Washington, DC 
20047. Please write for application. 

For a FREE SAMPLE COPY please 
send S1 to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 
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Chuck Perelman WA6OGW 
9777 Wilshire Boulevard, Suite 700 
Beverly Hills CA 90212 

Scandinavia: The 2-Meter 
Dream Vacation 

Licensing, frequencies, and procedures-it's all here. 
All you need is a plane ticket. 

D ack your bags for a 
great Scandinavian va-

cation! The land of the mid-
night sun beckons and it's 
more fun with 2 meters. If 
you want to take that rig 
with you, plan in advance. 

Getting Your Licenses 

You need sufficient time 
for processing through the 
FCC, the Scandinavian au-
thorities, and for any inter-
national mail delays. Allow 
6 months if possible. Send 
the ARRL (225 Main Street, 
Newington, Connecticut 
06111, Attn: International 

TO:  (See Below for Ad eeeeeee ) 

Affairs) an 81/2" by 11" 
SASE and they will send 
you application forms for 
each country. If time is 
short, Fig. 1 is a form which 
includes all of the neces-
sary information for each 
country. The address for 
each licensing authority is 
also given. 

For each country (except 
Finland, where the form is 
sent directly to SRAL), send 
the completed form to the 
FCC requesting endorse-
ment and forwarding. En-
close a stamped airmail en-

APPLICATION  FOR PERMISSION TO OPERATE AN AMATEUR RADIO STATION 

IN  (Country) 

I,  the undersigned,  hereby  reepectfully  apply  for  • tesporary 
permit or  licenee  to operate an asateur  radio  transsitter  in 

License period  requested:   
Name to full.  Occupation   
Addreem  in sy own country:   

Date and place of birth:   
Nationality:   
Call Sign,  License Class:  Empires:   

Address  in  • 
Vehicle Registration Number:   
Mailing Address of eeeee Station. 

Object  of  stay:   

Reference, in 

Member of following amateur o eeeeeee tion: 

Place and date: 
Sign•tur•:   

Opinion of applicant  and  cosments  or  endo eeeee nt by  licensing 
authority of home country: 

General Directorate of 
Poet and Telegraphs 
1st Technical Office 
17,  Parvergade,  let  Floor 
DK-1007 Copenhagen t 
DENMARK 

Swedish Telecossunicatione 

Administration 
Radio Department,  Stockholm 
Licensing Section 
S-123 86 PARSTA 
SWEDEN 

Norwegian Telecommunications 
Adsinistration 
Poethoks 6701  it.  Olays pl. 
Oslo  1,  NORWAY 

ORAL 

P.O.  Dom  306 
SF-00101  Nelainki  10 
FINLAND 

Fig. 1. Sample form for requesting license to operate 
foreign country. 

in a 

Look for me on 2m as I drive around Scandinavia in April. I'm 
open for ham talks in Copenhagen 3-5th April; Oslo, 6-9th; 
and Stockholm, 10-13th. If there is any interest, please get in 
touch.-Wayne Green W2NSD/1. 

velope addressed to the 
proper foreign authority. If 
you furnish an SASE, the 
FCC will confirm the date 
on which your papers were 
mailed. Send to: FCC, PO 
Box 441, Gettysburg, Penn-
sylvania 17325. 

Denmark. Application 
should be filed at least a 
month before the requested 
license period. Attach a pho-
tocopy of your license. 
Within a few weeks you will 
receive the license and a 
payment form. When you 
arrive in Denmark, go to the 
nearest post office, pay the 
fee (only 20 kroner for a 
short stay), and your license 
is then valid. A temporary li-
cense will be issued for up 
to three months. 

REPEATER CHANNELS 

Receive 
Channel #  Frequency' 

RO  145.600 
R1  145.625 
R2  145.650 
R3  145.675 
R4  145.700 
R5  145.725 
R6  145.750 
R7  145.775 
R8  145.800 
R9  145.825 

'Transmit 600 kHz down 

SIMPLEX CHANNELS 

145.250 to 145.575 at 25-kHz 
spacings 

145.500 used as calling 
frequency 

145.550 mobile channel 
145.525 and 145.575 probably 
most used simplex channels 
other than 145.500 

Fig. 2. Two-meter repeater 
and simplex channels most 
frequently used. 

In Copenhagen, there is 
24-hour service at the post 
office in the Central Rail-
road Station. This is right in 
the center of the city, next to 
Tivoli Gardens. 
When applying for your li-

cense in any country, if you 
do not know the exact dates 
of your arrival and depar-
ture, allow a few extra days 
on each end. If you have no 
references in the country, 
enter "none" on the refer-
ence line. 

Norway. In addition to a 
copy of your license, Nor-

STANDARD 

Receive* 

R1  434.600 
R2  434.625 
R3  434.650 
R4  434.675 
R5  434.700 
R6  434.725 
R7  434.750 
R8  434.775 
R9  434.800 
R10  434.825 

'Transmit 1.6 MHz lower 

SWEDISH 

RUO 
RU1 
RU2 
RU3 
RU4 
RU5 
RU6 
RU7 
RUB 
RU9 
RU10 
RU11 
RU12 
RU13 
RU14 
RU15 

Receive** 
437.600 
437.625 
437.650 
437.675 
437.700 
437.725 
437.750 
437.775 
437.800 
437.825 
437.850 
437.875 
437.900 
437.925 
437.950 
437.975 

**Transmit 4.6 MHz lower 

Fig. J. UHF repeater channels. 
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way requires a "certificate 
of good conduct" from your 
local police department. 
This can be a letter on police 
department stationery stat-
ing that you are of good 
character and reputation 
and that the police know of 
no reason why you should 
not be issued an amateur li-
cense in Norway. Your appli-
cation should be on file at 
least a month before the op-
erating period requested. A 
temporary license will be is-
sued for up to three months. 
The fee of 50 Norwegian 

kroner must be sent with 
your application. Buy an in-
ternational draft or money 
order payable in Norwegian 
currency. If you send a per-
sonal check or dollar instru-
ment, you may cause sub-
stantial delay or return of 
your application. I suggest 
that you staple all of the 
documents together. 

Sweden. A police good-
conduct letter is required 
for Sweden just as in Nor-
way. Your application 
should be filed at least two 
months prior to the re-
quested license period. The 
Swedish authorities will 
send you a license with a re-
quest for any fees. Fees can 
be paid by mail or upon ar-
rival in Sweden at a post of-
fice. The fee will vary with 
the length of the requested 
license period. 

Finland. The amateur 
society, SRAL, handles all li-
cense applications. SRAL 
tells you to allow at least 4 
to 8 weeks, more in summer, 
for issuance. It took me con-
siderably longer than 8 
weeks. If your license is for 
less than one month, a fee of 
58 markka must be paid 
with your application. This 
includes  the  processing 
charge by SRAL. For a li-
cense for more than a 
month, you must join SRAL 
and the fee is higher. The 
maximum temporary li-
cense period is three 
months, subject to renewal. 
Your mailing address in 
Finland must be given exact-
ly. This may be the address 

of your hotel. 
You must furnish a copy 

of those pages of your pass-
port containing personal 
data and of your amateur 
license certified by two 
signatures. I photocopied 
my amateur license and the 
pages of my passport with 
my name, date of birth, etc., 
and my picture onto a single 
sheet. At the bottom I typed 

0TH 

DENMARK 

Verhoj 
Ringsted 
Esbjerg 
Alborg 
Bornholm 
Hvidovre 
Yding Skovhoj 
Odense 
Copenhagen 
Thy 
Kvinsbjerg 
Vejby 
Ostervold 
Lysnet 
Lindeballe 
Herning 
Arhus 
Fredrikshavn 
Sakskobing 

NORWAY 

Oslo 
Horten 
Rinsaker 
Flekkefjord 
Grenland 
Kongsvinger 
Oslo stad 
Harstad 
Hallingdal 
Trondelag 
Ringkollen 
Sandnes 
Arendal 
Kongsberg 
Drammen 
Egersund 
Gudbrandsdal 
Bergen 
Oslo, Enebakk 
Bodo 
Kristiansand 
Tromso 
Vardo 
Trondheim 
Sondeled 
Stavanger 
Sandefjord 
Vestland, Stord 
Tromso Fjellheisen 
Telemark 
Follo S. Oslo 

Channel 

RO 
Al 
R2 
R2 
R2 
R3 
R3 
R4 
R4 
R4 
R5 
R5 
R6 
R6 
R7 
R8 
R9 
R9 
R9 

RO 
R1 
Al 
Al 
R2 
R2 
R2 
R2 
R2 
R3 
R3 
R3 
R4 
R4 
R5 
R5 
R5 
R6 
R6 
R6 
R6 
R6 
R6 
R6 
R7 
R7 
R8 
R8 
R8 
R9 
R9 

this certification: "Each of 
the undersigned certifies 
that he has examined origi-
nal passport No.  and 
the amateur radio license of 
Charles R. Perelman and 
that the above are true and 
correct copies. Executed 
on  , 1981, at Beverly 
Hills, California, under pen-
alty of perjury." Two signa-
tures followed. 

FINLAND 

Turku 
Helsinki 
Pietarsaari 
Kotka 
Antari 
Mariehamn 
Lahti 
Seinajoki 
Jyvaskyla 
Salo 
Pori 
Kuusankoski 
Espoo 
Tampere 
Vaasa 
Lappeenranta 
Turku 
Hameenlinna 
Kuopio 

SWEDEN 

Bjorna 
Bo!Inas 
Boras 
Bracke 
Backefors 
Edsbyn 
Falkenberg 
Falkoping 
Falun 
Gladsaxe 
Glommerstr. 
Gallivare 
Goteborg 
Hagfors 
Halmstad 
Helsingborg 
Hudiksvall 
Ha!Inas 
Harnosand 
Jonkoping 
Kalix 
Kalmar 
Karlskoga 
Karlskrona 
Karlstad 
Katrineholm 
Kiruna 
Kramfors 
Kristineberg 
Kungsbacka 
Kyrktasjo 
Linkoping 

fig. 4 Two-meter repeaters 

RO 
Al 
Al 
R2 
R2 
R3 
R3 
R3 
R4 
R4 
R5 
R5 
R6 
R6 
R6 
R7 
R7 
R8 
R8 

R3 
R2 
R8 
R4 
R4 
RO 
Al 
R5 
R8 
RO 
R6 
R2 
R2 
RO 
R9 
R2 
R7 
R2 
Al 
R6 
R5 
R8 
R6 
R6 
R3 
R3 
R8 
RO 
R3 
R7 
R5 
R8 

Each country will send 
you a translated copy of 
rules and regulations. Your 
license will bear your home 
call with the appropriate 
country designation, for ex-
ample: WA6OCW/OZ. Low-
band and UHF privileges 
will depend upon the class 
of license you hold in your 
home country. In Denmark, 
Norway, and Sweden, you 

Ludvika 
Lulea 
Lycksele 
Lysekil 
Mariefred 
Motala 
Malmo 
Norberg 
Norrkoping 
Nykoping 
Nassjo 
Olofstrom 
Orsa 
Oskarshamn 
Pitea 
Sanviken 
Skelleftea 
Skovde 
Solleftea 
Solna 
Sorsele 
Stockholm 
Stockholm 
Storuman 
Sundsvall 
Sunne 
Tanumshede 
Tranas 
Tarnaby 
Ulricehamn 
Umea 
Uppsala 
Vetlanda 
Vilhelmina 
Visby 
Vimmerby 
Vargarda 
Varnamo 
Varobacka 
Vastervik 
Vasteras 
Vaxjo 
Vannas 
Ystad 
Orebro 
Ornskoldsvik 
Ostersund 

R5 
R8 
R7 
RO 
R9 
Al 
R7 
R3 
RO 
R4 
R2 
Al 
R6 
R5 
RO 
R4 
R4 
R9 
R2 
R5 
RO 
Al 
R8 
R5 
R8 
R7 
R3 
R7 
R2 
R3 
R8 
R6 
R9 
R4 
R6 
Al 
Al 
RO 
R4 
R3 
R7 
R4 
R5 
R8 
R2 
R7 
R6 

Note: Above are in alphabetical 
order. In Swedish, the letters a 
and o with special phonetic 
marks come at the end of the 
alphabet. I could not print these 
marks. 

in Scandinavia. 
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are permitted to work mo-
bile. Although local ama-
teurs have been working dil-
igently to obtain this privi-
lege for visiting amateurs in 
Finland, at this time non-res-
idents are not permitted to 
operate mobile in Finland. 

Gear to Pack 

If you are traveling other 
than by car, a synthesized 
handie-talkie would certain-
ly be the most versatile rig. 
In the older crystal-con-
trolled radios, the Kenwood 
TR-2200 (same as the Drake 
TR-22) with sockets for 12 
channels will permit you to 
crystal up for the 10 repeat-
er channels and two popular 
simplex channels. However, 
unless you already have 
some of the crystals on 
hand, the cost of all those 
rocks will probably con-
vince you to buy a synthe-
sized rig. 
Scanning is useful, par-

ticularly if you will be oper-
ating mobile. Even though 
you may have looked up the 
local repeater frequencies, 
changes do occur; you may 
not know exactly where 
some of the repeater sites 
are located or the extent of 
coverage of some repeaters, 

0TH 

DENMARK 

Lindeballe 

Copenhagen 

Ringsted 
Alborg 

Esbjerg 

Copenhagen 

Fredericia 

Se nedan 
Knivsbjerg 

Arhus 

Yding Skovhoj 
Purhoj, Horsens 

Hillerod 

Randers 
Copenhagen 

Sakshobing 
Abenra 

Nord-Fyn 

Copenhagen 

NORWAY 

Kongsvinger 

Horten 
Bergen 

Fig. 5. 
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or you may desire to check 
simplex channels. 
I suggest that you take 

the following in addition to 
your 2-meter rig: 
• Mag mount and cigarette-
lighter power-supply cord 
for mobile use. 
• Quarter-wave or 5/8-wave 
telescoping antenna for HT. 
You may be in a poor loca-
tion or want to extend the 
range beyond that feasible 
with a rubber ducky. 
• Shortened or flex-type 
rubber ducky. If you carry 
the HT on your belt, both 
the rig and antenna are less 
likely to be damaged if 
either of these types of 
antennas are substituted for 
the regular rubber ducky. 
• Battery charger and 
transformer or solid-state 
converter for 220 volts to 
110 with sufficient wattage 
rating. Conversion plug with 
large round prongs. Some 
hotels furnish a 110 outlet 
for shavers which can be 
used to charge HT batteries. 
Ordinary wall outlets are 
220 volts, 50 cycles require-
ing the round prongs and 
converter or transformer. 
• 1750 tone burst with dura-
tion of at least 1 second. 
Some repeaters are carrier-

Channel  Gjovik 

Oslo 

RUO 

RUO 
RU1 

RU2 
RU2 

RU3 
RU3 
RU4 

RU5 
RU5 

RU6 
RU7 

RU7 

RU8 

RU8 

RU8 
RU8 

RU9 

RU9 

RU1 

RU2 
RU4 

FINLAND 

Salo 

SWEDEN 

Bollnas 

Eskilstuna 
Falun 

Halmstad 
Helsingborg 

Hudiksvall 

Hono 
Karlstad 

Kungsbacka 
Linkoping 

Lund 
Marief red 

Sandviken 

Solna 

Stockholm 

Stockholm 
Stockholm 

Vasteras 
Orebro 

UHF repeaters in Scandinavia. 
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RU6 
RU7 

RU4 

SRU2 

SRU10 
SRU8 

SRU9 
SRU2 
SRU7 

SRU10 

SRU7 
SRU4 

SRU8 

RU5 

SRU9 
SRU4 

SRU5 
SRU1 

SRU2 
SRU8 

SRU7 
SRU2 

operated. Most require the 
1750 tone burst. Length of 
burst required appears to be 
longer than typical in some 
other parts of Europe. You 
may be able to obtain a 
whistle from a friend in 
Scandinavia which will pro-
duce the 1750 tone. It looks 
like a single pitch pipe. 

If you are a good whistler, 
unless your musical talents 
are sufficient to approx-
imate 2 octaves higher than 
A (440 Hertz) above middle 
C, the technique is to start 
high and slowly descend in 
pitch to be sure you've 
covered the right frequency. 
This sounds something like 
the second part of the whis-
tle when you gaze approv-
ingly at one of the local 
beautiful blonde blue-eyed 
YLs. If all else fails, you can 
still get into the repeater 
after a local ham has ac-
cessed it with the tone burst. 

• Earphone. There are 
times when people on a bus, 
the street, or elsewhere may 
not take too kindly to the 
sounds of the QS° you may 
be holding with a local ama-
teur. This is particularly true 
if there is a lot of noise com-
ing in with his signal. The 
earphone solves these prob-
lems. 

To avoid possible cus-
toms questions, either upon 
entry into one of the Scandi-
navian countries or when re-
turning to the US, it is a good 
idea to register your radio 
gear (and cameras as well) 
with US customs. Call your 
local customs office to find 
the location for this service. 
It only takes a couple of 
minutes to fill out the form 
which will be stamped and 
inserted into your passport. 
In Los Angeles this can be 
done at a little cubicle on 
the second floor of Los An-
geles International Airport. 

Repeater Frequencies 

Fig. 2 lists the repeater fre-
quencies and most-often-
used simplex frequencies 
for 2 meters. Fig. 3 contains 
information on UHF repeat-
ers. Most of these are locat-

ed in Sweden and follow the 
Swedish band plan with a 
4.6-MHz separation rather 
than the typical 1.6-MHz 
separation used elsewhere. 
With my Kenwood 2400, I 
found it most convenient to 
program the 10 repeater 
channels into memories 0 
through 9. Scanning the 
memory channels would 
then locate an active repeat-
er. As in the United States, 
the repeaters are busier in 
the morning just before 
working hours and in the 
evening than they are during 
the working day. However, 
the level of activity appears 
to be considerably less than 
on a busy repeater in one of 
our metropolitan areas. 

During the summer 
months, working hours of-
ten begin at 7 or 8 am and 
end by 4 pm. The first three 
weeks in July are usually an 
"industrial holiday," vaca-
tion for much of the work 
force. This often means de-
serting the city for a cottage 
in the country or at the 
coast. If you want to be sure 
to make contact with a par-
ticular ham, by all means ar-
range your meeting in ad-
vance. Use the low bands or 
a letter before your trip to 
be sure of his or her location 
when you will be in his 
country. 

Fig. 4 contains informa-
tion on the location of 
2-meter repeaters in each of 
the Scandinavian countries. 
With the harsh winters, an-
tennas are often damaged 
so that some of the stations 
may be off the air at times. 
Fig. 5 shows locations of 
UHF repeaters. 

Enjoying Your Fellow Hams 

For information on every-
thing from directions to a 
Chinese restaurant (yes, 
there are some in Scandi-
navia) to an interesting art 
exhibit, try your friendly 
local repeater. As elsewhere 
in Europe, many of the hams 
save pins, banners, or patch-
es from radio societies of 
other countries. This kind of 
item makes a nice token 



UHF and 

2 - METER 
THE ORIGINAL - 

HANOI -CON series 
Each one of these 
easy to use converters 
will turn an average 
2-meter, fully syn-
thesized H. T. into an 
extended coverage 
receiver. Choose 
either UHF or VHF 
PUBLIC SERVICE 
coverage, or 220Mhz 
AMATEUR coverage. 
A micro-proc.esaer 
controlled H.T. can 
be a hand-held, 
programmable 
scanner, thus avoid 
the expense and bulk 
of a second receiver 
for emergency "traffic" 
and general pleasure 
monitoring. 

VHF RECEIVE CONVERTERS 
FOR 

Synthesized Handie -Talkies 

Model No. 
Nominal Covens.* 

(MHZ 

Type 

Price 

HC-V 
154 -151 MELO 

159 -163 AI M 

* 
HC-V220  HC-U2  I HC-U2L I 
321-325  460-464  470-474 

450 - 454 I 506 -510 

Polls.. are , other  Arnalaue 
public *styles 

Marine 
NQA. watig rr's.  

$ 39.95 

Polk.. SIC  Police, SIC 

NOTE: othfp frpauency groups 
asoltabla. Contact factory. 

$54.95  $59.95 I $59.95 

See a dealer 
near you 
-Or - 

write or 
call, 

M - SQUARED 
ENGINEERING, INC. 

1448 LANSING AVE. 
SAN JOSE , CALIFORNIA  95118 
408-266-9214 

77 

N or  above plum submet Is local sages tax. 

CAL roc Add 46.5 

• SIMILE CONNECTION TO 

RADIO S ANTENNA. 

•LOW LOSS 

TO A NOMINAL  • SINGLE SWITCH 

2METER ANT. IN  CONTROL. 

"OFF" MODE.  • EFFICIENT DESIGN 

• LIGHT WEIGHT.  USES 1 AAA CELL. 

▪ ACCIDENTAL  • CASE IS SLACK, 

0 

*NEW 

for 
'83 

TRANSMIT 

PROTECTED. 

• LOW CONVERSION LOSS. 

MUSH ANODIZE 

FINISH. 

• LOW COST. ' 

Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $223.69 

• Large, 42" H x 57" W x 29"D 
• Strong groove-construction 
• Mar-resistant wood grain finish 
• Options, drawers & face plate 
• For ham or home computer 
• Visa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P.O. Box 5103 Tacoma, WA 98405 

(206) 272-0713  r es 

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 ORM - 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! 
, Or;  Order by Mail or Telephone. 

14  AUTHORIZED EUROPEAN AGENTS 
Scandinavia MICROTEC (Norway) 
Other INGOIMPEX (West Germany) 

FOX TANGO CORPORATION 
Box 15944S, W Palm Beach FL 33406 

Phone (305) 683-9587  323 

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 independent 24 hour LCD displays! Read 
both 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 VVVVV. 
Flip-top cover serves as stand. 
Night light. Forward/reverse, fast/slow set 

buttons. Lock function prevents mis-setting. 
Display main time only, main/auxiliary or main/ 
alarm time. Includes battery elx2x1/2 inches. 

MFJ -102  $ 3 2 95  
24/12 HOUR. ID TIMER 

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 with 
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 days for refund (less shipping). 
One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 

CALL TOLL FREE  800-647-1800 
Call 601-323-5869 in Miss., outside continental 
USA. tech/repair info Telex 53-4590 MFJ STKV 

MFJ 
\ Box 494. Mississippi State. MS 39762 '471 

ENTERPRISES, 
INCORPORATED 
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T M ALL 
RADIO MODEM 

rii-bil-i \ N m A --  — 

i t a  P Pl e  T R S - 8 °  JIl ATARI 

SEND Et RECEIVE CW & RTTY 

TERMINALl is a hardware and software 
system which converts your Personal Corn 
purer into a state of the art communications 
PH mine. 
• TIRMINAll is easy to use Plug into your 
recover headphone jack and Copy Morse 
code or radroteletype Plug into yOur CW 
key jack and Send Morse code Attach a 
Microphone connector and send Baudol or 
ASCII RTTY using audio tones IAFSK) 
INV'S all there is to hooking it up 

• Fantastic Morse reception No adesenents 
are necessary to reserve Morse code It's 
fully automatic , Si, stage active filter 

demodulator and auto adaptive Morse 
algorithm copes the weak and sloppy ones 

• Separate PITY and CW demodulators 
Built in crystal COntr011ed AFSK CW and 
PTT keying 60 mil loop interconnect. RS 

232 IN and OUT. hand key input and side 
tone output 

• Built in parallel printer dove, sof twain allows 
narrkocw in alt modes 

• •I,cow•o.  aCCuraro 

Wiest  .otiare  SequenCe,  terminate  se 
Ouence. whet to transmit back and whether 
to save on tape or disk 

• Word wrapping. word mode editing diddle. 
ignore camage returns, user programmable 
end of line sequence. adjustable Carnage 
Wfde, transmit delay (fixed. none or, auto 
adaptwe, excellent dOCurnentallOn, break 
mode and much more 

• TERMINAL L has capablites far surpassing 
dedicated terminal systems And since it 
works on a general purpose computer. the 
majority of your investment (your corn 

puterItS spread Oct over many different .P 
PaCations You gat MORI foe your money. 

• Complete veth software on cassette and 
diskette, assembled and tested hardware, 
and extensive instruction manual Call or 
write for specifications on TERMINALL for 
TRS-1313 Model I or Model III, Apple or 
A T AR 400/8C0 COMPUTERS M O. 

• 15 day nlOney back trial period One year 

pads and labor limited warranty on factory 
direct orders 

To Order 
(209) 667-2888 

\ it Ai r At4CPOTRONICS inc 

v• 44 

tradtornan of Tandy Core 
Awn gs a He:place:I TradernSrk of Aran Inc 
Stec.,  s Riu De, 543)CA rendez add 
• • 

gift. Yaesu and Kenwood 
rigs are widely used and you 
make a friend for life by ob-
taining a needed service 
manual for a Scandinavian 
ham. If a radio friend is con-
templating a trip to the US, 
he may appreciate a repeat-
er directory or road maps. 
An auto club is the best 
source for maps. 
I think the most enjoyable 

contact in a foreign country 
is with a ham with whom 
you've talked on the low 
bands. When your itinerary 
is firm, set up a definite ren-
dezvous. You will probably 
learn more about life in that 
country in an evening than 
during the rest of your trip. 
Chance contacts resulting 

in bending elbows together 
at one of the local pubs can 
make new friends and be a 
lot of fun as well. However, 
alcohol and driving definite-
ly don't mix in Scandinavia. 
Penalties for driving with 
even a very small quantity 
of alcohol in the blood are 
severe. Therefore, expect 

your friend to pass up the 
beer for a soft drink if he is 
driving. 
In Copenhagen, don't be 

surprised to have Swedish 
stations from Malmo, Falk-
enberg, or some of the other 
southern towns come back 
to you through the local re-
peaters. In Finland, the re-
peaters in the less populous 
parts of the country, north 
of Hameenlinna, Tampere, 
and Lahti, may not be opera-
tional from time to time. 
You should check this out 
through low-band QS0s if 
you are planning to travel in 
the more northerly areas. 
Two meters can be your 

key to opening up better 
paths of understanding of 
the beautiful countries and 
people of Scandinavia. Plan 
ahead, make new friends on 
the low bands, and have the 
fun of eyeball QS0s far 
from home. You will learn 
more, have more fun, and 
have some unforgettable 
memories through the pow-
er of amateur radio.• 

• • **** *************************** ********************************************* ***** 

2300  M Hz  V A RI A BLE  D O W N C O N VE R TE R 
************ ********* ***********************  **** *if *** * **************************** 

ANTENNA KIT  PARTS  CONVERTER 
$16 95  KIT 

$1695 
.32 WASHERS 

31 SPACERS 
MOUNTING BRACKET 

6" RG 174 COAX 
'F' CONNECTOR  • 35" ROD 

61/2 " x 4" P.V.C. PIPE 
2 DRILLED END CAPS  • HARDWARE 

POWER SUPPLY 
KIT 

vises 
POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 
3 'F' CONNECTORS 
RESISTORS &CAPS 
LED WITH HOLDER 
TERMINAL STRIP 

P.C. BOARD 
RF CHOKE 
KNOB 
WIRE 
2 SWITCHES 
4 DIODES 
LM 317 REG. 

WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.95 Extra 

BUILT POWER SUPPLY  $34.95 

Complete 
Down Converter 

System 
INCLUDES 

ANTENNA KIT 
POWER SUPPLY KIT 
CONVERTER KIT 

SPECIAL $49.95 

QUANTITY 
DISCOUNTS 

Any Price in Adv. 
ID pcs  12 % off 
25 pcs  18 % oft 
50 pcs  25 % off 
I 00 pcs  30% off 
inoo pcs  35 % off 

No Mixing for 
Quantity Discount 

Converter P.C. Board 
Plated through holes 
for stability  $4.95 
Power Supply 
P.C. Board  2.95 
MRF 901  2.00 
NE02135  4.95 
2835 Diodes   .95 
.001 Chip 
Caps.   10/ 3.95 
Choke Set of 4 1.95 
LM 317 Regulator 1.25 
'F Connectors 
Chassis   .50 
Wall Transformer 
12 VAC 700 MA 4.95 
'U' Bolt  95 
BALUN 
75 to 300 ohm  1.95 
BALUN 
for rabbit ears 2.95 
*RG 59/U COAX 

WITH CONNECTORS 
FACTORY MADE 
100 Ft.  517 50 
50 Ft.  950 
25 Ft.  5.75 
3 Ft  2.50 

P.C. BOARD  PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC-

TURE.  A, ECA-,.. 2/5 7 mo-r-

3 --14R-F-994-114AfISI -
2  HP 2835 Diodes 
6  .001 Chip Caps. 
9  Resistors 
4  Prewound chokes 
1  Electrolytic Cap. 
1 Pre Made Probe 

CXXXX)***** 
*WIRED P.C. BOARD TEST-
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 

;24.95 

We will tune conver-
ter board for $12.50 
trouble shoot 
add  7.50 
trouble shoot 
power supply..$12.50 
plus any parts needed 

We will accept telephone orders for Visa & Mastercard 
No C.O.D. Orders 

TO ORDER CALL 317-291-7262 
800-428-3500 

Complete kit weighs 10 lbs. Please add sufficient postage 

6254 LaPas Trail 
Indianapolis, Indiana 46268 

ELECTROMC 
RA11150W 
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POWER MEASUREMENT 
AT 13 8V DC 

100 

90 

80 

70 

60 

50 

o 40 

30 

220 
10 

2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 

Model 90PL  (l c* 
FOR ONLY  I aa.au 

• 

2 3 4 5 6 7 8 9 10 
POWER INPUT N WATTS 

POWER CHART 

FACTORY DIRECT  PLUS SHIPPING 

• FREQUENCY range 144 • 148 MHz 
• OPERATION FM or SSB (completely linear) Class AB1 
• RF DRIVE 1 to 30 watts 
• KEYING RF activated with high quality relays 
• SSB operation built in delay 
• POWER REQUIREMENTS typical 10 watts drive. 13 amps at 138 VOC 
• IDLE current 20 mills 
• MOBILE or FIXED operation 
• PREAMP 1808 gain minimum 
• NOISE FIGURE less than 1 5 TB 
• PREAMP KEYING independent — separately RF activated relays 
• CONSTRUCTION wrap around aluminum heat sink 2 pieces 
360 degrees cooling 

• SIZE 7"lw1 a 6"Id) a 3"(h) — WEIGHT 3 lbs 9 ozs 
• IMMEDIATE SHIPMENT 

SPECIAL OFFER 

Matching Power Supply 
15 AMP SUPPLY wi 13 lbs size 13"lwl a 5(11) x 6"(d1 
IMMEDIATE SHIPMENT 
ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

'99.95* 
PLUS SHIPPING 

VJ9OPL Amplifier 8139 95 plus 83.00 shipping 

VJ15 POWER Supply S99 95 plus 87.00 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 

DIGITAL DISPLAY 
30 DAY FREE TRIAL 

YAESU 
HEATH 

DRAKE 
COLLINS 

..... ..............  KE NWO OD 

YAES0 DIGITAL DISPLAYS CONVERTED FOR THE ABOVE. 3/8 INCH 
LED DIGITS READ DONN TO 10Hz. REAR PANEL 10Hz DIGIT OFF 

AIICH. FROM A COLD START - MAXIMUM 100Hz DRIFT IN N HOURS. 
I 3/8' HIGH, 4 1/2' WIDE I 6 1/2' DEEP. STEEL CASE IS BLACK. 
ow, FRONT PANEL IS BRUSHED ALUMINuM. UNITS FOR MOD.NUMBERS 
uNDERLINED WORK WITHOul ANY INSTALLATION BY PLUGGING INTO 
FKISTING JACKS ON THE RADIOS. MODELS WITH AN p ASTERISK HAyf 
A POwER SUPPLY/TRANSFORMER AND OFF SwITCH. ALL POSTAGE PAID. 

OR M :SMI;T: r1F01°A'I TE,:EgIt if R2UG,J = .A:PC.   $5. , 

tiAgIKAIR18 Nwii3241= 1. P4r ZL TI0A.   SIP. , 

15520 TWO TS600 TS900 R599 7594 FRG7 
, 179 FT6208 161104 TRY 10014X 18101 FL101-KAREs g INFO 8115. 2' 

.) •1  •1001 g '32S Kolas'R-4 CT-4 SERIES 'SPR-4 
'1;0 .F1400-10. 'F1560-570 'SBI00-102 

* .2300-303 11R16,30 '101100-101 --ALL PARTS 1 INFO.--- SOO. ,I• 

' )21 FOR FT22IR WO SEA FT221 F1229 TS700A 7 DIG -- $85. 

'SO U.S. CASHIERS CHECK OR M.O.. 30 DAY MONEY BACK. Kw PA 
'-TURN POSTAGE. UNITE HI M. MOD. 1 Sr. IAL NO  FOP INrnowAT • 
K.. I TE IF YOUR RADIO is NOT LISTED  K •  •, •  •  • -e— • • . 
30M KITS & MORE 
. ,.., -.1 PORTABLE RADIOS.--  .  "WICK DRAw-
PI O NOLSTER. YOUR RADIO SNUG At.  .1...4 ,... 1.10 HIP - READ. 
FOR IMMEDIATE wITHDRAWL AND USE. YOU HILL IIE DELIGHTED. 
SPECIFY MAKE AND MODEL OF NANDHELD. BLACK OR BROWN LEATHER. 

$30. 

A4S0 AVAILABLE. FINALLY.! A FAR WINDOW LEDGE CLIP ON BRACE,' 
TO HOLD YOUR HANDHELD RADIO. YOU % LOVE  IT. NO MORE FUMBLIN • 
ON THE DASH OR SEAT. SIMPLE AND ADJUSTABLE FOR TOUR CAR. 
SPECIFY HANDHELD MAKE AND MODEL. 

tn. 

1,72A/AT/I SERVICE MANUALS 8x12 WITH LARGE DIAGRAM. - R12.2. 

kw 30 METER MOH -- GRANDK1T F1101 SERIFS KITS GIVE NM: 
OPERATION ON THE EXISTING Ww1//.1.1Y POSITION. 
ALL INFORMATION AND PARTS REQUIRED. POSTPAID.   S15. y 
G”NDKITS FOR MASH OF THE RADIOS WE MAKE DI M APS FOR--wRi It 

?T M:DIVIDE BY TEN PRESCALERS. ASSEMBLED AND TE MP ON A 
CIRCUIT BOARD. JUST NEED FIVE VOLTS TO OPERATE.  115. 2' 
FOR 0. ',RE MO, ON THE ABOVE ADD ANOTHER FIVE DOLLARS. 

ALL AD PRICES INCLUDE POSTAGE.-- SEND CASHIERS CHECK OR M.0 

G R A N D  S Y S T E MS 
P.O. BOX 2171  20352 40A  

FLAINE WASH.  .0,132  LANGLEY B.C. 

U.S.A.  9825D  '1)04) 550 4551  CANADA 533200 

LACOMBE) 
DISTRIBUTOR 

Louisiana's 
Only 

Authorized 
CID ICO M 

Dealer 

Large selection 
of Amateur and 

Marine Communications 
Equipment Available 

Call for Quotes 

800-336-4799 

VISA 

Lacombe Distributors 
Davis & Jackson Road 

P.O. Box 293 
; Lacombe LA 70445 
I (504) 882-5355 

204 

Hear 
Police/Fire 
Weather 

on 2 Meter Handhelds with 
this MFJ VHF Converter. 

MFJ VHF 
CONVERTER 

80. I 6,1 U.: 

Scanning 

Handhelds 

become 

Police/Fire 

Scanners 

MFJ-313 

114, $ 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 calls. 
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. 21/4x11/2x11/7 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 i 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. 

MFJ-312 

5 9 9 5 
MFJ-312, like MFJ-313 but for mobile 2 

meter rigs. Transmit up to 40 watts Thit on-
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. 
Order 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.  ,47 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in Miss..outside continental 
USA. tech/order/repair info  Telex 53-4590 

MFJ ENTERPRISES, 
INCORPORATED 

V ox 494, Mississippi State, MS 39762 j 
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Dennis Pharr WD5IWY 
3521 SE. 45th St. 
Oklahoma City OK 73135 

Twisted Remote Control 
This circuit is easy to build and easy to use. 

The twist is that you probably own the most important part. 

Described here is a 
simple and inexpen-

sive remote-control system, 
the major component of 
which you probably al-
ready have on hand: an AM-
FM receiver, either portable 
or table model. As with any 
remote-control system, it 
has many uses. It may be 
used as a television com-
mercial killer, to turn on or 
off a distant light, etc. 

If you have tried to build 
any of the light-operated-re-
lay type of remote-control 
devices in the past, you 
must surely have noted two 
distinct disadvantages of 
that type of system: 1) They 

TI  M74 

are usually very sensitive to 
ambient light levels and 
therefore difficult to adjust, 
and 2) You must be able to 
see the device in order to 
control it. Since this system 
uses radio waves as the con-
trolling medium, these 
drawbacks are readily over-
come. 

Receiver-Transmitter 

It is certainly not difficult 
to generate a low-power rf 
signal that can be used for 
remote control, but the dif-
ficulty begins when trying 
to design and build a receiv-
er with sufficient gain to 
amplify the low-power sig-
nal to a usable level. To cir-

PI 

TO EARPHONE JACK 
OF FM RECEIVER 

cumvent this problem, a 
conventional table model 
or portable-type AM-FM re-
ceiver can be used along 
with a tone-modulated FM 
wireless microphone to 
generate the control signal. 

Switching Circuit 

With the problem of the 
receiver-transmitter solved, 
all that is needed is a 
switching circuit that can 
be operated by an audio 
tone taken from the receiv-
er. The circuit shown in Fig. 
1 does this job very nicely. 

The heart of the switch-
ing circuit is U2, the CMOS 
4027 J-K flip-flop. This par-

K' 

•6-12VOC 

Fig. 1. Schematic diagram of the switching circuit. The transistors and transformers used in 
both circuits are 2N2222 or Radio Shack 2009 and Radio Shack 273-1380, respectively. 
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ticular type of flip-flop has 
the unique characteristic 
that if both the 1 and K in-
puts are held in a high state 
and a clock pulse is applied 
to the clock input, the out-
put will toggle to a high or 
low depending on its previ-
ous state. The output will 
continue to toggle back 
and forth as long as clock 
pulses are applied to the 
clock input. 

Referring to Fig. 1, as-
sume that the output of U2 
is in a low state and Q2 is 
off. Also assume that the 
primary of Ti is plugged in-
to the earphone jack of an 
FM receiver tuned to the 
operating frequency of the 
wireless microphone. When 
the transmitter (wireless mi-
crophone) is momentarily 
turned on, an audio pulse is 
applied to the primary of 
Ti. This audio pulse is then 
rectified and used to for-
ward bias Q1. With Q1 mo-
mentarily turned on, a neg-
ative-going trigger pulse is 
seen at the trigger input of 
U1 (used here as a one-shot). 

This trigger pulse causes 
the output of U1 to switch 
to a high state where it will 
remain for a period of time 
determined by the series 
combination of R1 and C2 
(in this case about 1 
second). This positive-going 



WORKS ON ANY RADIO—MOBIL OR 

AMATEUR 
RADIO 

DIRECTORY 
THE BARGAIN AT $1 4 " sh.pp,r,9 
A no frills directory of over 
411,000 U.S. Radio Amateurs. 
81/2 xl 1, easy to read format. 
Completely updated. 

Also available for the 
first time ever— 
(Alphabetically arranged—Sold separately) 

Geographical Index 
by State, City and Street No. and Call 

Name Index 
by Name and Call 

Ordering Information 
• Directory-114.95 

• Geographical Index—$25.00 

• Name Index—$25.00 

Add $3 00 Shipping to all orders 

Dealers/Clubs inquiries welcome 

Send your order—enclosing check or 
money order in U.S. dollars to 

Buckmaster Publishing 
Florida Hill Road 

Ridgefield, CT ii' 1)77  

MFJ RF NOISE BRIDGE 
Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency, 
radiation resistance and reactance. Exclusive range 
extender and expanded capacitance range gives 
you much extended measuring range. 

• Exclusive range extender  • Expanded 
capacitance range  • Series Bridge 

This MFJ-202 IV Noise Bridge lets you quickly 
adjust your single or multiband dipole, inverted 
Vee. beam, vertical, mobile whip or random 
system for maximum performance. 
Tds resonant frequency and whether to shorten 

or lengthen your antenna for minimum SWR over 
any portion of a band. 
MFJ's exclusive range extender, expanded ca-

pacitance range ( ± 150 pf) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to 
use. Comprehensive computer proven manual. 
Works with any receiver or transceiver. SO-239 

connectors. 2 x 3 x 4 inches. 9 volt battery. 
Other uses: tune transmatch; adjust tuned dr. 

cuits; measure inductance, RF impedance of ampli-
fiers, baluns, transformers; electrical length, velo-
city factor, impedance of coax; synthesize RF im-
pedances with transmatch and dummy load.  ,47 

'59" 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for a refund 
(less shipping). This bridge is unconditional y 
guaranteed for one  year. 
To order, simply call us toll free BOO-647-1800 

and charge it on your VISA or MasterCharge or 
mail us a check or money order for $59.95 plus 
$4.00 for shipping and handling for MFJ.202. 
Put this MFJ Noise Bridge to work improving 

your antenna. Order from MFJ or see dealer. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 for technical information, or 

status. Also call 601-323-5869 outside 
continental USA and in Mississippi. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

EMOTE  MIKE 
95 

BASE 

FM Wireless Mike 
• 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 (DSO's. The Remote-0-
Mike may be connected to any HF, VHF 
or UHF ham transceiver. Just connect 
the Remote-O-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-O-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 Free Shipping 

Discount Ham Radio  9520 Chesapeake Dr, 4606 A, San 

See Lost of Advertosers on page 114 

Diego, CA 92123 
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pulse at the output of U1 is 
applied to the clock input 
of U2, causing the output of 
U2 to toggle to a high state 
which turns on Q2 and ener-
gizes relay K1. The output 
of U2 will remain high until 
another pulse is applied to 
the clock input, at which 
time it will toggle back to 
its original low state. 
Since the limiting action 

of most inexpensive FM re-
ceivers is not what it should 
be, Cl (connected across 
the Q1 collector resistor) is 
included to prevent possi-
ble false triggering caused 
by noise spikes from the 
output of the receiver. 
No power supply is 

shown in Fig. 1, since these 
have been extensively 
covered elsewhere in the 
ham literature. As shown, 
any voltage from 6 to 12 
volts will work. The amount 
of supply voltage you de-
cide to use will depend up-
on the voltage rating of the 
relay you purchase, or that 
of one you may have on 
hand. 
It should be mentioned 

here that the receiver you 
use must have some type of 
external antenna, and an 
earphone jack. If your re-
ceiver has no earphone 
jack, one must be added, 
which is simple to do using 
a three-conductor phone 
jack. 

Transmitter Circuit 

The FM wireless micro-
phone circuit shown in Fig. 
2 was originally published 
in the April, 1969, issue of 
Popular Electronics. The cir-
cuit, as shown in that issue, 
used an RCA K D-2114 linear 
IC for the active device but 
discrete transistors were 
used here since they were 
more readily available. The 
circuit is shown here with 
one modification; the mi-
crophone input network 
has been replaced with a 
simple tone-generating cir-
cuit composed of R1, Cl, 
Q1, and Ti. It has an output 
of about 800 Hz and pro-
vides the necessary control 
signal. 

66 73 Magazine • March, 1983 

—  CI 
'Is 476 6 

1506 

2066 

80 

2211 

106 

8 26 

206F 

68 

I 26 

00166 =--

1 

1 .2066 

86 

_t 

24 , C32308F  

TRIMMER 

03  T t"F 

3300 —  CS 
16 F 

93 

Fig. 2. Schematic diagram of the transmitter. See text for Li dimensions. 

Switching Unit and 
Transmitter Construction 

The switching unit can be 
built most easily using perf-
board construction, and 
sockets should be used for 
both U1 and U2, in case re-
placement becomes neces-
sary. The unit may be en-
closed in any type of case 
you may have on hand. 

Perf board construction 
also may be used for the 
transmitter, although I have 
used the PC board square 
block method with good 
success. This means using a 
hacksaw to cut the foil side 
of a piece of PC board into 
squares and mounting the 
components on the squares. 
Placement of parts in the 
transmitter is not too criti-
cal, but an orderly in-line 
layout ought to be used. 
The connections in the rf 
portion of the circuit 
should be kept as short and 
as direct as possible. 

Coil L1 consists of 6 turns 
of #12 tinned copper wire 
with an inside diameter of 
5/16 inches and spread to 
3/4 inches in length. The an-
tenna tap is made one and 
one-half turns from the 
cold, C3, side, and tuning 
capacitor C2 is soldered di-
rectly to the top and side of 
the first and last turns of the 
coil. Coil L1 should be 
mounted as firmly to the 
board as possible to en-
hance frequency stability. 
The antenna can be fash-
ioned from a piece of 
heavy-gauge copper wire, 
and can be anywhere from 
3 to 12 inches in length. A 

plastic case similar to those 
sold by Radio Shack can be 
used for housing the trans-
mitter. 

Test and Adjustment 

First, the transmitter 
should be tested and ad-
justed to a clear operating 
frequency. To do so, turn 
on your FM receiver and 
tune for a clear spot on the 
dial. The afc should be 
turned off, if possible, to 
prevent the receiver from 
tuning automatically to a 
strong adjacent channel. 
Once a clear spot is found, 
apply power to the trans-
mitter and adjust tuning ca-
pacitor C2 until an audio 
tone is heard from the re-
ceiver. Now, either contin-
ue adjusting C2 or vary the 
tuning of the receiver until 
the purest tone possible is 
obtained. 
The switching unit may 

now be tested for proper 
operation. Plug P1 into the 
earphone jack of your FM 
receiver and apply power to 
the switching unit. At this 
point, the volume control 
of the receiver should be 
set at some low level. Each 
time the transmitter is mo-
mentarily activated, the re-
lay on the switching unit 
should energize and stay 
energized until a second 
pulse is transmitted, at 
which time it will return to 
its normally-closed posi-
tion. The volume control 
may have to be increased a 
small amount to ensure reli-
able operation at a dis-
tance. 
If the switching unit does 

not operate as just de-

s, 

scribed, then either a wiring 
error has been made or one 
of the active devices is de-
fective. 
The range of the trans-

mitter will vary with operat-
ing conditions and depends 
to a certain extent upon the 
orientation of both the 
transmitting and receiving 
antennas. It has been my ex-
perience that reliable oper-
ation can be had with dis-
tances up to 75 feet. 

Summary 

The uses that may be 
found for this simple sys-
tem are many and are limit-
ed only by your imagina-
tion. If you happen to own a 
video tape recorder and 
like to record movies with-
out the commercials, then 
this remote-control system 
can be used to pause the re-
corder and to cut them out. 
It could also be used as a 
commercial killer for the 
television itself. To use it 
this way, one of the televi-
sion's speaker leads is bro-
ken and connected to a set 
of the relay's normally-
closed contacts. In fact, 
you might even connect 
your ham-band receiver's 
mute terminals to the 
relay's other set of con-
tacts, and that way be able 
to listen to it while the tele-
vision sound is off. 
There are, undoubtedly, 

many other applications 
that can be thought of, but 
whatever you may use it 
for, always be careful to ob-
serve the relay's contact 
power rating, otherwise an 
expensive relay may be 
ruined.• 
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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 

426 West Taft Avenue, 0-ange, CA 92667 
800/854-0547 California 714/998-3021 



SWD-1 VIDEO CONVERTER 
FOR CABLE TV 

The SW0-1 Video Converter is uti• 
heed on cable TV systems to re• 
move the KHz's signal from a 
distorted video IChannel 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• 

nen normally. Simple to assemble—less than 30 
minutes. Pre-tuned  Input/output Channel 3. Impedance 

75 ohrns I 1 7VAC 

S WD-1 Video Converter Kit   S89.95 

,M,P• 
eefe* 

VTR ACCESSORIES 
SIMPLE SIMON VIDEO STABILIZER 

Simple Simon Video Stabilizer, 
Model VS-125. eliminates the ver-
tical roll and inter 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  SPECIAL 
VS-125 Video Stabilizer. wired   Peg 54 95  $39.95 

MODULATOR 
Not a Game Type Modulator 
The MPS-1 Kit converts Video/Audio 

el
, I signals to a crystal controlled RF 
I  1  output for TV Channels 3 and 4. 

. ,f " --:.',  The MPS-1  Modulator inputs ; . 
.. • -,. -' •'.1-'•••  are designed to match all TV 

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

A......bly  switch and LED indicator. No Tuning Required. 
Time   oximately Operates on 117VAC. 
Appr   
5 Minutes  MPS-1 Kit   S39 95 

UHF ANTENNAS and ACCESSORIES 
MDS-AMATEUR-ETV 32 ELEMENT 

YAGI ANTENNA 
• Not A Kit 

• 1 9.2.5 Gliz  • 381/2 " Long 

• 23dB Average Gain • Commercial Grade 

• Die Cast Waterprool Housing with 41/2- eArea for for Electronics 

• Includes P C Probe. F-61 Connector and Mounting Hardware 

MAE-2 32 Element YAGI Antenna  623.95 

Kato Sons' Down Convener Kit *1.9 • 2.56Hz* 
Designed for Simple Simon by former Japanese CD Amateur Magazines UHF 

Editor Engineer UM utilizes new ingenious Printed Circuit Probe tor maximum 

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

C and capacitors pre-saldesed 

Modal KS0C-KIT 1 9 - 2 56Hz Down Converter Kit  934.95 

Kato Sons Regulated Varlble DC Power Supply 
For use with KSDC-KIT 1 9 - 2 5GHz Down Converter Completely assembled 

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

LED Indicator 

Model KSPS-1A Assembled Power Supply  $23.95 

SPECIAL 
INTRODUCTORY 
SAYINGS 

ORDER ALL THREE ITEMS 
MAE•2 KSDC-KIT and $74" KSPS- IA for Only 

Fitoguie woe H meets] seared, 587 8' 
CO AX CABLES ARE NOT INCLUDED 

TI M VHF-UHF Wideband Antenna Amplifier 
'I) It 

Revolutionary New HYBRID IC Broadband Amplifiers 
Model ALL-I  12dfi Gain 
Model ALL-2 35dB Gain 

50 MHz - 900 MHz 

eate  • 
AmpIde-, 
capacitors lu her 0 sees! 
All I Consiee  poem woo. 524 96  All I Wed Tested w ;se seer  034 05 
ALL • 2 Consete  poen v.'',  34 95  All-2 Wee Tested  9S 

•  •••••., 

Our New STU 14.5dB GAIN, 14 ELEMENT 
CORNER REFLECTOR MG! ANTENNA 

e 
sivA-3 Yes Amens 14 513 Gann Geed** 75 or 300 ohm 

' Channel 60 80  6199S 

•O. N. SIVA-4 Yee Antenns 14 5dB Gen Selectee 75 et 300 ohm 
Channel 44-52  519 95 

RG 59/U 75 Anton( lossCoastable  12e/ft  P•59 Coe Connector  S 39u 
MT•1  Sects! UHF 75-300 ohm Match% Toarostonne  Si 45 u 

Switch to Bambil 
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 

e n; 

The Ba mbi Electronic Video Switch 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 disconnecting and 

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

the tangled mess of cables which are impossible to trace 

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 
Assembled. Includes comprehensive instruc-
tion/Operation Manual and Decal Set for 
customizing your Video Switch installation. 12995 

vet 

FREE 
Bambi 

A  Poster 
with 
any 

purchase 

13Am 31111   -  - 

rt---t-t--1  • -w  is •-• 

Sambre front panel wee designed with the 
user in mind. Computer styled construction. 
with soft-touch keyboard Irated for over 10 
million operations), arranged in Matrix loon 
allows easy input/output selection without 
rotating to charts. Functions selected through 
the keyboard are immediately displayed on 
the 18 LED status indicators 

CUSTOMER NOTICE 

Check the quality of Bambi against that of 
much higher priced competition. All solid 
state electronic switching provides low atten-
uation (3dB). wide freduencY response 140-
890 MHz), and excellent isolation between 
signal sources leach I/O section rndicidueily 
sheilded for 65dB min isolation). 

lambi's Specifications: 
Input/Output Impedance 
5.gnal Loss 
Norse 
Input Return Lose 
lsolauen 
Power Rag 
Dimensions 
weight 

INTRODUCING OUR 
7+11 PWD 
PARTS KITS 

Re  PAR, 
N.  so 

I IVTI-PWO 

2 2Cfil-PWO 

3 31F17-PWO 

2 

 L 

75 ohm 
3013 21dEl 
4413 ±1d8 
12d9 min 
66dB mon 

117VAC 60 Hz. 2W 
10% We 814 Da 315 H 

405 Ile 

DESCRIPTION  PRICE 

Varactor UHF Tenet  524 95 

Pentad Circuit Board. Pre-drilled ----- - 68.89 

PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K, 
1-1K. and 1-50k (11 pieces)  SIB 

4 4FR-31-PWO  Rnistor Kit, '4W, 5% 29-pca hi W 2-pcs  4.14 

5 5PT1-PWD  Power Transformer, PRI-117VAC. SEC-24VAC 

at 500ma  959 

6 6PP2-PWD  Panel Mount Potentiometers and Knobs, 1-11117 
and 1-5KAT with watch  656 

7 7SS17-PWD  IC s 7-pcs. Diodes 4-pcs, Regulators 2-pa 
Transistors 2-pcs, Heat Sinks 2-pcs 

Electrolytic Capacitor Kit, lit-pieces  CeremK Disk Capacitor Krt, 50 WV. 20-pa  795 

Vanble Ceramic Trimmer Capacitor. 
5-65phi. 5-pieces  496 

11 111.5-PWO  Cod Kit, 18mbs 3-pcs 22p55 1-piece tprewound 
inductors) and 2 137-12 Ferrite Torod cores 
with 6 ft *26 wee 

12 121CS-PWO  IC Sockets Tin alley. 8 pin 4-pot 14 on 1-pc 
end 16 on 2-pcs  .... 2.36 

13 13SR•PVVE1  Enclosure with PM Speaker and Pre-dolled 
Bmkpanel lor mounting PCB and Ant Terms .  14.96 

14 14MISC-PWO  Misc. Parts Kit Includes Hardware, 18 32 8 32 

Nuts Fs Bolts). Hookup Wire Solder Ant Terms 
DPDT Ant Switch, Fuse, Fuseholder etc  ..  9.15 

15 15MC16-PWO  Mylar Capacitors, 14-pcs and SiNn 
Mica Capacitors 2-pleces.  7  96 

Whoa Nevis, All Items, (1-16), Total Pries   151.55 

  21.86 

8 13CE14-PW1)  596 

9 96620-PWO 

10 lOCT5-PWD 

• BUY WITH CONFIDENCE ... BE WARE OF LO W QUALITY IMITATORS. All of 

• our kits consist of New, let Cla m RF Quality. Parts Engineered for Optimum 

Operation, nor factory seconds or stock close-outs We service your completed kits that you've purchased and built You Will 

,ier get stuck with a BAG OF PARTS when ordering from Simple Simon 

SIMPLE SIMON ELECTRONIC KITS,n' Inc. 
3871 S. Valley View, Suite 12, Dept. 7, Las Vegas. NV 89103 

HID SCR MORI Of as tIlsr 
WRITE FOR 

QUANTITY DISCOUNTS 

Outside Nevada Call 

702-871-2892 

1-800-782-3716 

Available by Mail Order Only 

Send Check' or Money Order. Minimum 

Order: $16.95. Add 10% Shopping and 

Handling on orders under $40.00. For 

orders over $40.00, add 5%. Minimum 

Shipping and Handling $2.00. Cat $1.00 
— VISA and Mastercard Acceptable — 

'Check orders will be held 30 days before shipping 
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HF MOBILES 
DELIVER 
FIXED STATION 
PERFORMANCE 
Hustler HE antennas deliver 
outstanding signal reports - 
wherever you're mobile! 

Desigr your own HE mobile 
from a full selection of top-
quality; U.S.-made stainless 
steel ball mounts, quick dis-
connects, masts, springs, and 
resonators. You can cover any 
6-to-80-meter band. Choose 
from medium or high power 
resonators with broadest 
bandwidth and lowest SWR for 
optimum performance on any 
band. Easy band change and 
garaging with Hustler's fold-
over mast, too. 

Ask any ham - the best HF 
mobiles on the road come 
from: Hustler - still the 
standard of performance. 

3275 North "B" Avenue 
Kissimmee, Florida 32741 

An  AMAIREM% Comps , 

DISPLAY 
YOUR 
STUFF 

With the AEA MBA-R0 Reader 
Automatic display of trans-
mitted and received Morse 
and RTTY coded s gnals has 
come of age. It is proving to 
be most worthwhile for im-
proving one's owr transmit-
ted "fist" and fo• allowing 
SWL's or visitors :he oppor-
tunity to experience the thrill 
of  Amateur  Radio  coded 
transmission. 

iv& 
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 charged to 850 
Hz) shift transmissions. 
Prices and Specifications subject to 
change without notice or obligation. 

Software  copyright by AEA. 

ELECTRONIC 

EEB 
EQUIPMENT BANK 

516 Mill Street 

Vienna, VA 22180 

(703) 938-3350 / 1-800-368-3270 

Ten miles west of Washington, D.0 

AEA Brings you till 
Breakthrough! 

Forward, 
March! 

ICOM 
R70   $665.00 
IC730  665.00 
IC740  969.00 
IC290H  489.00 

KEN WOOD 
TS130SE  599.00 
TS530S  599.00 
TS930S   Call 
TS430S   Call 
R2000   599.95-Call 
R1000   499.95-Call 

YAESU 
FT707  649.00 
FT102  999.00 
FT980   Call 
FT77   Call 

BIRD Stock   Call 
KANTRONICS  Interface  169.00 
Software in Stock 

DIELECTRIC, CURTIS, 
SHERWOOD   10% Off List 

SANTEC ST144//13  279.00 
HT1200 + extra battery + DC  250.00 

TRI-EX 
W51  (F.O.B. Calif) 799.00 

TCG 2.5A/1000 piv Epoxy diode . 19C 
SPRAGUE 500PF/1000v 
Feedthru  1  95 
500PF/20KV Doorknob  16.00 

CDE 1000PF/20KV Cap  1  95 
DRAKE 
TR7A/RV75   1700.00 
TR5  699.00 
R7A   1400.00 

CUSHCRAFT A3  179.00 
A4  229.00 

AEA MBARO  269.00 
MBARC  399.00 
MM2  139.00 
CK2     119.00 

DOW-KEY Coax Relay  99.00 
Antique Tubes   Call 

HUSTLER 5BTV  115.00 
BUTTERNUT HF6V  125.00 
OSL Holder $2.00   Coax Seal 2.00 
COLLINS Crystals   ea. 12.00 
SIGNAL/ONE Milspec 1030 . 4995.00 
Less your trade-in. 

Any new equipment ordered from us can be 

tested and approved by our factory trained 

technicians prior to shipment if you request 

it This requires opening the box, but the 
technicians approval card will be enclosed 

MASTERCARD  VISA 
Ali prices fob Houston except where indicated Prices 
Nubiect to Change without notice all items guaranteed 

Some items subject prior sale Texas residents add tax 
Please add sufficient postage balance collect 

Electronics Supply 
1508 McKinney 

Houston, Texas 77010 
713-658-0268 - 

See Lost ot Advertisers on page 174 73 Magazine • March, 1983  69 



Take Your IC's Temperature 
Like people, solid-state devices get sick if they get too hot. 
W3KBM provides a way to answer the burning question, 

"How hot is hot?" 

Allen S. Joffe W3KBM 
1005 Twining Road 
Dresher PA 19025 

By now solid-state de-
vices are old hat. We 

all know that too much 
heat is one good way to 
send such a device to semi-
conductor heaven. Since 
touching a hot transistor or 
IC with a finger either 
makes for one big "ouch" 
or leaves the question of 
"How hot is it?" largely un-
answered, here is some sur-
plus to the rescue. 
Digital Research of Gar-

land, Texas, has advertised 
"Thermistors . . 5000 Ohms 
at 25 degrees centigrade," 
four for a buck. Upon arrival 
they proved to be Fenwal 
KA35J3 thermistors. 

A quick trip to Herbach 
and Rademan in Philadel-
phia produced a surplus 
cabinet and a nice 200-
microampere meter with a 
scale calibrated from 0 to 
100. With the addition of 
very few parts, this collec-
tion was turned into a solid-
state centigrade thermome-
ter that allows me to answer 
"How hot is my IC?" very 
adequately. 
The schematic in Fig. 1 

shows the simplicity of the 
electrical hookup. Resistors 
R1 and R2 of the bridge 
should be as closely 
matched in value as possi-
ble. They can range from 
4700 to 5000 Ohms; the im-
portant part of the matter is 
that they be as alike in value 
as possible. 

Photo by Ira Joffe WA3PTC 

Completed meter with probe attached. 
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Resistor R3 should be as 
close to the indicated 15k as 
you can get. The signifi-
cance of R3 lies in the fact 
that at zero degrees centi-
grade the thermistor resis-
tance will be rather close to 
this value. My four samples 
checked out this way as in-
dicated by a fairly good dig-
ital meter. Thus, at zero de-
grees, the bridge will be bal-
anced and the meter should 
read zero. Taking this route 
eliminates the need for a 
low-end calibrating element 
in the circuit. I used a fresh 
D-cell to drive the bridge; 
since the current drain is 
very low, the useful life of 
the battery should approach 
its shelf life. 
My meter is 200 microam-

peres full scale, which is 
about the practical limit of 
usable sensitivity in the up-
ward direction. That is to 
say, if you have a more sen-
sitive meter, then use it, but 
avoid using a less sensitive 
meter. The reason for this is 
that even small currents 
flowing through the thermis-
tor tend to produce "self 
heat" which changes its 
ohmic value just as much as 
heat from a device being 
measured. If you use a 
50-microampere movement, 
you may have to increase 
the value of the variable re-
sistor in series with the 
meter movement. This resis-
tor is used as the sole cali-
brating element for the 
thermometer. 

-I.5V 

The photo shows the fin-
ished meter with its probe 
and also an unmounted 
thermistor which gives an in-
dication of the size of this 
circuit element. 

Now for some notes on 
the probe construction. The 
body of the probe was made 
from a discarded fiber-
tipped type of marker such 
as a Flair or other brand. The 
point was pulled off and the 
residual ink was carefully 
wiped out of the barrel. I say 
carefully as there is enough 
ink left to ruin several sets of 
clothes, soil your hands, and 
provide some interesting 
comments from the family if 
care is not used in this 
regard. 

The sides of the thermis-
tor are painted with clear 
nail polish where the leads 
are attached. The same treat-
ment is given to the first half 
inch of lead length near the 
body of the thermistor after 
a suitable length of cable 

THERMISTOR 
FENWAL 
KA35J3 OR 
EQUIVALENT 

R2 
5K 

Fig. 1. Schematic diagram of 
meter. 



has been soldered to the ex-
treme ends of the leads. 
The cable is then thread-

ed through the empty pen 
body and the thermistor is 
checked for a good snug fit 
in the open end as shown in 
the photo. If you have to 
ream out the end a bit to 
achieve a snug fit, by all 
means do so. When this has 
been done, pull the therm is-
tor and cable out an inch or 
so and work some artificial 
rubber compound like GE 
silicone seal into the end of 
the probe barrel. Pull the 
thermistor back in, seat it 
nicely, and put the assembly 
aside to dry. You may also 
want to use the silicone seal 
in the end of the probe from 
which the cable exits to pro-
vide a bit of strain relief. 
That is all there is to the 
probe. 
When the construction of 

the probe and associated 
circuitry is finished, turn on 
the switch and the meter 
should be reading some-
where about 20 to 25 de-

grees on the meter face. 
Turning the calibration con-
trol should allow a meter 
variation of about eight to 
ten degrees total. 
It may pay to make a "big 

deal" out of the initial cali-
bration so you can see that it 
works. The big deal is as fol-
lows. Obtain a reliable ther-
mometer such as a unit used 
to check the temperature of 
photographic solutions. Fill 
a jar with hot water from the 
kitchen tap. Check its tem-
perature with your known 
good thermometer. Add a 
bit of cold water if neces-
sary to get the water to 
about 120 to 125 degrees 
Fahrenheit. After this ther-
mometer reading has stabi-
lized for about one minute, 
gently place your thermistor 
probe into the water so that 
it just dimples the surface of 
the water. Give the meter a 
chance to settle to a read-
ing, which may take as 
much as thirty seconds to 
ensure that a maximum has 
been reached. Multiply your 

meter reading by 1.8 and 
add 32 to the result to con-
vert the meter reading to 
Fahrenheit degrees as shown 
on your comparison ther-
mometer. If it is high or low, 
make an adjustment with 
the calibrating pot so that 
the two readings coincide. 
If you do not want to go 

through the "big deal" ver-
sion of calibration, then use 
one of the best thermal stan-
dards around. That standard 
is you and the normal tem-
perature of your body, 
which is just about 98.6 de-
grees Fahrenheit or 37 de-
grees centigrade. Touch the 
tip of the probe to your 
tongue and hold it there un-
til the meter reading stabi-
lizes. Set the calibration 
control for a reading of 37 
degrees on the meter and 
you are done. This is one in-
strument where you will 
never lose the source of 
cal ibration. 
Do not use this thermistor 

thermometer to take the 
temperature of hot liquids. 

Use it for its intended pur-
pose of measuring the tem-
perature of ICs and discrete 
semiconductors. When you 
do this, I suggest that you 
take a small bit of thermal 
compound such as you 
would use on a power tran-
sistor to make sure that it is 
in good thermal contact 
with a heat sink. Place this 
on the semiconductor or IC 
of interest and then apply 
the probe tip to it so that 
you have good thermal con-
tact with the subject at 
hand. This should give you 
reliable comparative read-
ings. You can easily see the 
effect of different sizes and 
materials of heat sinks in 
terms of getting rid of heat 
from the power devices. 
Please note the use of the 
phrase "reliable compara-
tive" readings. This simple 
device will not put the Na-
tional Bureau of Standards 
out of work, but it is a nice 
adjunct to aid any ham 
working with power semi-
conductor devices. • 

THINKING OF RTTY?? 
APPLE ... TRS ... HEATH ... DEDICATED SYSTEM? SOFTWARE? 
INTERFACE' PERFORMANCE? PRICE? We know you have questions ... 
check our answers. Call today for information on our terminal units! 

700 TA R RD. 
LUMBUS, OHIO 43230 

(614) 864-2464 
VISA OR MASTER CHARGE ACCEPTED 

IMMEDIATE DELIVERY 



We Stock Crystals For: 

Clegg 
Kenwood 
Standard 
Lafayette 

Drake 
Midland 
Wilson 
Tempo 

WE'RE ROLIN 
IN CRYSTALS! 

2 Meter Crystals — $3.95 each 
(10 or More — 33.50 each) 

Quick Delivery 

lcom 
Regency 
Yaesu 
VHF Eng 

Rolin Distributors 

P.O. Box 436 Department 7 

DuneIlen, N.J. 08812 

201-469-1219 

(Custom Crystal Orders Accepted.)  Precision Cut Land Mobiles Available 

Take your favorite H.T. out 
VISA or MASTERCARD for for a drive tonight. same day shipment. 

For 569.95 you get the most efficient, 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can save your batteries by operating 
your H.T. on low power and still get out like a 
mobile rig. The model 335A produces 35 watts 
out with an input of 3 watts, and 15 watts out with 

" \il t ;it  

only 1 watt in. Compatible with IC-2AT, TR-2400, 
Yaesu. Wilson & Tempo! Other 2 meter models are avail-
able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 430MHZ.  382   

Communication Concepts Inc. (2561438) 74.Ar1a4g101n Ave.. Dayton, OH 45420 

S ATELLITE 
TELE VI SI O N 

S YSTE M S 
WE WILL NOT BE UNDERSOLD!! 

Complete Systems, Antennas, 
Receivers, LNA's & Accessories 

CALL US TODAY!  

812-238-1456 

hoosier 
electronics 

"Nation's Largest Total Communications Distributor" 

P.O. BOX 3300 • TERRE HAUTE, INDIANA 47803 

Touch-Tone 
Decoders 
Ask for your FREEcopy of the 
new Palomar Engineers Tone 
Control  Catalog  which  in-
cludes: 

P-200 Single Digit Decoder 
  $77.50 

P-411 16 Digit Decoder 
  $195.00 

P-416 16 Digit Decoder 
  $385.00 

AR-3 3 Digit Sequencer 
  $67.50 

RL-1 Relay Latch 

PP-1 

PP-2 

  $55.00 

12 Digit Encoder 
  $55.00 

16 Digit Encoder 
  $59.00 

Order from: 

Palomar 
Engineers 
Box 455, Escondido, CA. 92025 

Phone: (619) 747-3343 

ALL NEW H.F. 10/160 METER 
SOLID STATE P.L.L. TRANSCEIVER 

USB•LSB 
4 Memories 
3 Way Auto-Scan 
Includes New Bands 
3-Step Tuning Speed 
IF Tune ±- 1 KHZ 
Built-in Dual VFO 

N. C .. CO. 

1275 N. GROVE ST. 
ANAHEIM, CA 92806 

CW-W CW-N 
200 W. PEP (160M-12M) 
100 W. PEP (10M) 
Built-in Power Supply 
AC-120 VAC 
DC-13.8 V -Ground 
External ALC 
13.5 VDC Relay 

JUST SLIGHTLY AHEAD 

TO ORDER OR 
DLR INFO CALL 
(714) 630-4541 

118  NOTE Price, Specifications subject to change 

without notice and obligation 
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ta-Ottr POSA000 
tkvil  

So/tall-yet so Soplisticated.... 
so P oced-tttereis 

c' COO, 
FEATURES SO 
UNIQUE AND 
OF SUCH 
SUPERIOR 
COMMERCIAL-
GRADE 
QUALITY, 
THAT... 

SHOWN ACTUAL SIZE 
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IT CARRIES A 

SQL 
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STEP SCAN TONE 

OFF •°° 7 ")  

• 

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" 0! COMPARE! 
• MICROCOMPUTER CONTROL: At the forefront of technology, 
• UP TO 8 NON-STANDARD SPLITS: Ultimate versatility for 
CAP/ MARS. COMPARE! 
• 16-CHANNEL IMMORY 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. CO RE! 
• 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  ,reCt sunlight. 
• DIGITAL S/RF METER: Shows ncorninc signal strength and 
relative output 
• BUSY-CHANNEL AND TRANSMIT INDICATORS: Bright LEDs 
show when a channel is ousy and wrier y0_, are transmitting. 
• FULL 16-KEY TOUCHTONE • PAD: Keyboard functions as 
autopatch when transmitting 
• PL TONE: Optional PL tone unit allows access to PL repeaters 
Deviation and tone frequency are fully adjustable. 
• TRUE FM: Not phase modulation. Unsurpassed intelligibility and 
fidelity. 
• 25 WATTS OUTPUT: Also 5 watts low power for short-range 
communication and battery conserva:bn. (Transmitter power 
is fully adjustable) 
• SUPERIOR RECEIVER: Sensitivity is 0.2 uV for 20-dB quieting. 
Audio circuits are designed to ngo-ous specifications for excep-
tional performance. second to none. COMPARE! 
• REMOTE-CONTROL MICROPHONE: Memory A-1 call. up/ 
down manual scan, and memory address functions may be 
performed without touching the front panel! COMPARE! 
• OTHER FEATURES: Dynamic micropnone. built-in speaker, 
mobile mounting bracket, remote spewer ,ack. and all cords. 
plugs. fuses and hardware are inclJded. 
• ACCESSORIES: CS-6R 6-amp ac power supply. CS-AS remote 
speaker. and Communications Special sts SS-32 PL 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 

1054. 4110 
e 

JAPAN PIEZO CO., LTD. 
AZDEN  1-12-17 Kamirenjaku. W ake. Tokyo. 181 Japan Telex 781-2822452 



J. N. Hendricks KB6AL 
993A Thunderbird Lane 
Concrete WA 98237 

The Q-Master Cavity Filter 
A high-Q filter that uses no copper and no silver-plating— 

just coffee cans and some ingenious thinking. 

Afew months ago, some 
experimental work I 

was doing with a low-pow-
er, home-brew repeater sys-
tem required a sharp filter 
to restrict the bandwidth of 
the signal presented to the 
antenna terminals of the re-
ceiver section, particularly 
at the transmitter frequen-
cy. Since the cost and avail-
ability of commercially-
produced cavities were pro-
hibitive, I decided to re-
search the problem and see 
if I could make my own. 
Several of the amateur 

publications, engineering 
texts, and reference books 
in my library discussed the 
subject (see reference list at 
end of article); some even 
gave dimensions and bills 
of materials. Since I live in a 
somewhat remote part of 
the Pacific Northwest, 
availability of many of the 

materials specified and ma-
chining services required 
was a problem. I decided 
that I should tackle the 
problem with the idea of us-
ing only readily-available 
parts and home-brew con-
struction techniques and 
see what could be done. 
This is the story of that ef-
fort. 

First, it was necessary for 
me to determine just how a 
cavity operates and what 
the critical conditions were. 
Research showed that the 
cavity is merely a tuned cir-
cuit, consisting of a quarter-
wave stub centered in an 
enclosure. The combina-
tion results in a well-shield-
ed, high-Q filter when in-
serted in series with the 
transmission line. As with 
any tuned circuit, the circu-
lating currents are quite 

high at resonance, so losses 
must be kept low to ensure 
high Q. The losses are gen-
erally the result of the resis-
tance of the materials from 
which the cavity is made. 
For this reason, most com-
mercial units are made of 
brass or copper and silver-
plated. 
Coupling into and out of 

the cavity can be accom-
plished by any of several 
means, but the most com-
mon is inductive coupling, 
whereby small loops are po-
sitioned near the inner stub 
and act as transformer 
windings in relation to it. 
The loops are mounted on 
opposite sides of the stub 
so that there is minimum di-
rect coupling between 
them. Thus, the input loop 
induces the signal into the 
stub (which is, remember, 
part of a resonant circuit), 

and the stub in turn induces 
the signal into the output 
loop. Since the response of 
the resonant circuit is ap-
preciable only at or near 
the resonant frequency, ap-
preciable coupling be-
tween the input and output 
loops occurs only in that 
range, and we have a band-
pass filter. 

Fig. 1 shows the low-fre-
quency equivalent of the 
cavity filter, using discrete 
coils and a capacitor, and 
may help the reader to un-
derstand the operation of 
the circuit. 

In order to build the de-
vice with a reasonable 
chance of success, it is nec-
essary to identify the criti-
cal areas first. Obviously, 
the length of the center 
stub is critical. It must be an 
electrical quarter wave-

1111 111111 

First coffee can soldered to the top plate. Note the telescop- Overall view of the two-meter coffee filter. One can was left 
ing tuning stub.  unpainted for effect. 
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More kit quality 
A triumph of price 
and performance — 
Heath's new HW-5400 
Synthesized HF SSB 
Transceiver kit makes 
high technology 
affordable. With more 
versatile, far-reaching 
capabilities, it puts 
the original skill and 
adventure back into 
Amateur Radio... 

s 

r.-11A 0•10 

[114..1116.11 /11M-5410, TRA MI I MP 

•  RIC PIT P ST 

M C 

TUN.- ¼..M S wei, 

11, 

•  •  ".  •  • 1110. 

•  • • 
41,NO 

1111111 

Heath breaks the price barrier 
on sophisticated transceivers, 
offering the highest value for your 
hamshack dollar. The slim, new 
HW-5400 is a marvel of kit-form 
engineering that performs like a 
dream on 80-10 meters. 

MORE ADVANCED IDEAS 
Solid state and broadbanded, the 
HW-5400 incorporates more per-
formance-improving features at a 
lower price than any comparable 
transceiver. It's fully synthesized 
for crystal stability and accuracy. 
Operating in USB, LSB and CW 
with automatic sideband selec-
tion, it has full break-in (QSK) for 
proficient keyers, two memories 
per band, power supply activation 
at the Transceiver, defeatable am-
plifier relay, reverse and over volt-
age protection as well as high 
VSWR forward power cut-back 
circuitry for the finals. 

HW-5400 Transceiver 

A custom microprocessor 
yields flexible, fingertip control 
over all phases of T/R operation. 

MORE CONVENIENCE 
This perfection-packed kit has 
many benefits. A unique dual-
speed tuning system can extract 
new QS0s or fly through a band 
in 1 kHz increments with 50 Hz 
resolution! Split-Memory Access 
lets you review and change the 
transmit frequency while in re-
ceive, without missing a single 
word or fragment of code. With it, 
you can beat the QRM every time. 
Essential vox and sidetone con-
trols are located behind the front 
panel nameplate. Seven mode 
and function symbols confirm 
transceiver status at a glance. 
The HW-5400's Frequency En-

try Keypad option allows directly-
synthesized QSY to any point in 
the band, and permits fast DX 

There's more for the Ham at Heath 
Also see our state-of-the-art SS-9000 Deluxe HF Synthesized Transceiver 
(pictured below), which can be controlled by a computer or ASCII terminal. 
'Units of Veritechnology Electronics Corporation in the U.S., 
a subsidiary of Zenith Radio Corp. 

Please send me a 
FREE Heathkit catalog. 

Mail to: 
Heath Company, Dept. 011-994 
Benton Harbor, MI 49022 

Name   

Address 

City 

L  State   Zip 

control when used 
with the Split 

Memory function. 
The matching 
HWA-5400-1 
Power Supply/ 

Speaker & Digital 
Clock (not shown) 
provides a double-
fused source of 

13.8 VDC from 120 
or 240 VAC. 

MORE ENJOYMENT 
Novice or active pro, the 
HW-5400 is perfect for operators 
who want a Transceiver that's 
second to none, plus the pride, 
knowledge and satisfaction that 
come from building it yourself with 
our world famous step-by-step 
manuals. You may find it to be the 
first microprocessor-controlled rig 
with enough potential to match 
the level of professionalism in 
every radio amateur! 

MORE DETAILS IN CATALOG 
FREE! For complete details and 

specs, get a copy of 
the latest Heathkit 
catalog. Remove 
and mail the coupon 
today or write: Heath 
Company,  Dept. 
011-994, Benton 
Harbor, MI 49022. 
Visit your local 

Heathkit E ectronic Center* for an 
exciting hands-on tryout. 

AM-436  .1 



length long and, since this 
dimension is influenced by 
conducting materials near 
it, we must make it adjust-
able so that we can tune it 
precisely to the desired fre-
quency. 
Also, we must minimize 

the losses to maintain high 
Q and the sharpness of the 
filter. Silver-plating was 
out—for economic as well 
as practical reasons. Previ-
ous research showed that 
silver-plating at two-meter 
frequencies yields only 
marginal improvement— 
unless the plating is very 
heavy, the signal still pene-
trates beyond it to the base 
metal. Several articles on 
homemade cavities report-
ed using brass or copper 
with apparently satisfac-
tory results. 
Another way to reduce 

the losses when the housing 
of the device is a relatively 
high resistance material is 
to increase the spacing be-
tween the stub and the 
housing, thus reducing the 
magnitude of the induced 
currents and hence the 
losses; however, the imped-
ance of the circuit is also 
dependent upon these di-
mensions. The question, 
then, was how to ensure a 
proper impedance match 
into and out of the complet-
ed cavity filter. None of the 
references available cov-
ered this point; they only 
gave dimensions that had 
been used and worked, but 
did not back them up with 
theory so that the effects of 
variations could be deter-
mined. 
A little more thought pro-

vided the answer, though. If 
the input and output cou-
pling loops were made 
identical and mounted so 
that the relationship of 
each to the stub was identi-
cal to the other, the prob-
lem would be solved with-
out even knowing what the 
stub/cavity combination 
impedance was. It would be 
like two identical trans-
formers connected back to 
back —the load impedance 
would be transformed to 

;1  
WINDING 2 

,r -eOuT 

WINDING  WINDING 3 
SHIELD 

Fig. 1. Equivalent circuit of 
cavity filter. 

whatever the stub/cavity 
combination required and 
then back down to the 
same impedance level in 
the other coupling loop. 
With this encouraging 

reasoning, construction was 
begun. A source of brass 
tubing, of thin wall but 
quite rigid, was found at the 
local hobby shop. It comes 
in varying diameters and 
12" (30.48-cm) lengths and 
is not expensive in the 
quantities required. I used a 
1 "(2.54-cm)-diameter length 
for the upper section of the 
stub, and a 3/4 "(1.91-cm)-di-
ameter length for the lower 
section, so that they could 
telescope together, allow-
ing the length of the com-
pleted stub to be varied as 
required. 
Since circulating cur-

rents in any resonant circuit 
can be quite high, as men-
tioned earlier, it appeared 
essential that the two sec-
tions be in very good elec-
trical contact at all times. I 
used some finger stock 
from the junk box for this 
purpose, soldering it to the 
bottom of the upper tube 
and another piece to the 
top of the lower one. In this 
manner, when the two were 
telescoped together, we not 
only had good electrical 
connection, but also the 
smaller tube was held 
centered in the larger. The 
brass tubing used, however, 
is sufficiently "springy" 
that the finger stock is not 
necessary. You can simply 
saw a number of narrow 
slits in the ends of the tub-
ing and form the fingers 
from the resulting tabs. It is 
a good idea to deburr the 
fingers thus formed with 
steel wool and to form 
slight "hooks" in them so 
that the contact is not 
made by sharp corners that 

\ --THREADED ROD 

\--CONTACT FINGERS ALL AROUND 

LOWER STUB TUBING  BRASS PLUG 

- 
LOCK NUT 

UPPER STUB TUBING -  CONTACT FINGERS ALL AROUND , ...........r  

Fig. 2. Details of tuning stub construction. 

might bind and hinder ad-
justment. Fig. 2 shows both 
the upper and lower stub 
assemblies in greater detail, 
including the homemade 
finger contacts. 
Adjustment of the length 

of the assembled stub is ac-
complished by means of a 
threaded rod from the local 
hardware store. I chose a 
% -20 size. It is secured to 
the bottom of the inner stub 
section by means of a brass 
plumbing fitting. I chose 
one just slightly larger than 
the inside diameter of the 
stub tubing; I ground and 
filed it down to a snug fit 
and used it as the plug 
shown in the drawing. It is 
soldered to the stub and a 
nut, threaded over the end 
of the shaft, is soldered to 
it, thus ensuring that the 
threaded shaft is fairly well 
centered in the stub for 
smooth operation when 
tuning. Any of several stan-
dard brass plumbing fit-
tings, such as adaptors to 
couple one size of pipe to 
another, will be satisfac-
tory. Note that the threaded 
rod is soldered to the plug 
and the nut so that it may 
turn in relation to them. 

TEFLON BUSHING 

COUPLING 
LOOP 

Fig. 3. Top plate assembly. 

A top plate for the cavity 
was made from some 1/16" 
(0.64-cm)-thick copper plate 
I had on hand. Any material 
could be used that is a good 
conductor, but brass, cop-
per, or aluminum would be 
best. The latter, however, 
would require different 
(and probably difficult) 
methods for making me-
chanical and electrical con-
nections to it; the copper or 
brass stock allows soldering 
them directly to it. 
A clearance hole for the 

threaded rod was drilled in 
the center of the top plate 
and a suitably-sized nut sol-
dered over it. The two sec-
tions of the stub were as-
sembled and the threaded 
rod screwed into that nut. 
The upper tube of the stub 
assembly was then soldered 
to the top plate, centered as 
closely as I could manage. 
A note here about solder-

ing these pieces together: 
Trying to accomplish this 
task with a torch or large 
soldering iron proved diffi-
cult. Either I couldn't heat 
the entire assembly enough 
to get a good solder con-
nection or it was heated so 
much that previously sol-

. -THREADED ROD /LOCKING NUT 
FIXED NUT 

.--OUTPUT 

TEFLON BUSHING 

UPPER STUB 

TOP PLATE 

COUPLING 
LOOP 
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The BEST is still 
"made in U.S.A." 

zOLJJ 
American made RF Amplifiers and Watt/ SWR Meters 
of exciptional alue antl performance. 

•5 year  arranty • prompt U.S. service and assistance 

RF AMPLIFIERS 

2 METERS-ALL MODE 
B23 W in =30W out  $89.95 
(use  e in: 100 mW-5W) 

B1 8 lOW in =80W out  $179.95 
(1 =15W, 2W =30W) R preamp 

016 lOW in =160W o  $279.95 
W =35W, 2W =90W)  preamp 

B3016 30W in =160W ut $239.95 
(useable in: 15-45W) R preamp 
(10W.= 100W) 

Available 

220 
C106 
(1W-1 

Hz ALL MODE 
Win =60W out  199.95 
, 2W =30W) RX pr amp 

C101 lOW in =120W out 
(2W 45W, 5W =90W) RX pr 

C22 2 in =20W out 
(useable in: 200mW-5W) 

89.95 
amp 

89.95 

RC-1 AMPLIFIER 
REMOTE CONTROL 
Duplicrtes all switches, 18' cab 

at local dealers throughout the world. 

4.95 

WATT/ SWR METERS 

• pea 
• dire 
MP-1 
MP-2 

or average reading ' 
SWR reading 
F) 1.8-30 MHz 

( F) 50-200 MHz 
$119.95 

430-450  Hz ALL MODE 
D24 2W i -40W out $199.95 
(1W =25W) 

D1010 10  'n =100W out 
(1W =25W 2 = 50W)$319.95 

P.O. Box 1393, Gilroy, \CA 95020 (408) 847-1857 

COMMUNICATION VEQUIPMENT,INC. 
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dered parts came loose. 
The solution was to preheat 
the material in the kitchen 
oven to some temperature 
below the softening point 
of the solder; then a rela-
tively small iron could be 
used to attach new pieces, 
without heating the sur-
rounding area sufficiently 
to loosen previously-made 
joints. 
The coupling loops were 

formed  from  1/1 6" 
(0.64-cm) brass tubing from 
the same hobby shop 
source. They are formed to 
be 1 % " (3.18 cm) wide over-
all by 11/2" (3.81 cm) high, 
with extra material on the 
inner leg to protrude 
through the top plate, al-
lowing for connection to 
the outside world. The off-
set shown in the accom-
panying drawings was used 
to provide clearance be-
tween the loop and stub ad-
justment screw as they 
came through the top plate 
and is 1/2 " (1.27 cm) in size. I 
used a Teflon' bushing, as 
shown in Fig. 3, to insulate 
the inner end of each loop 
where it passed through the 
top plate, but if not avail-
able, one could be fash-
ioned from almost any 
scrap plastic. Be very care-
ful that each loop is identi-

THREADED ROD 

BNC 
CONNECTOR 

COUPLING 
LOOP 

FINGER 
STOCK 

COFFEE CAN 
SHELL 

TUNING KNOB 

SHUNT 
CAPACITOR 

BNC 
CONNECTOR 

COUPLING 
LOOP 

UPPER 
STUB 

LOWER 
STUB 

Fig. 4. Cutaway view, assem-
bled cavity filter. The trim-
mer capacitor used to insert 
a notch in the response 
curve is included. 

Close-up of the tuning stub, coupling loops, and shunt 
capacitor. 

cal to the other and that 
both are mounted in an 
identical manner so that 
the impedance transforma-
tion for each is correct, as 
mentioned earlier. 
The two loops were sol-

dered to the top plate, posi-
tioned so that their inner 
side cleared the stub by %" 
(0.64 cm), as shown in Fig. 3. 
It will be easier to position 
them accurately if a hole is 
drilled in the top plate 
where the outer leg of the 
loops should go and then 
the loops are soldered in 
these holes. 
Next, I was faced with 

the problem of finding a 
suitable outer housing for 
the cavity. The construc-
tion articles in the refer-
ences available included 
one calling for a 4"(10.16-
cm)-diameter copper pipe 
for this material, 22 1/2" 
(57.15 cm) long. Such pipe is 
not readily available in my 
area and has to be ordered 
from some distance away. 
Also, it is available only in 
much greater lengths than 
required and is relatively 
expensive. I decided to find 
an alternative. 

COUNTER 

VHF 
SIGNAL 
GENERATOR 

A search of the local 
hardware stores yielded 
nothing that would be ade-
quate. Then, one day while 
doing my grocery shopping, 
I noticed that some brands 
of coffee came in one-
pound cans that appeared 
to be about the desired di-
ameter! Eureka! Remember 
the "beer-can" antennas of 
some years back? I had 
found  my source of 
material for the cavity. The 
only question was if the tin-
plated steel cans would 
have too much loss to be 
usable. I decided to try and 
see. 
I wanted new cans that 

weren't corroded or dented; 
this meant stocking up on 
quite a bit of coffee. I de-
cided to try four cans, giv-
ing an overall length of 22" 
(55.88 cm). After storing the 
fresh coffee in everything I 
could find in the kitchen, I 
proceeded to cut both ends 
out of three of the cans and 
leave the bottom in the 
other. They were soldered 
end-to-end, and then the 
open end was soldered to 
the underside of the top 
plate, centered on the stub. 

ATTEN 

. -CAVITY 
FILTER 

2M 
RECEIVER 

Fig. 5. Test setup for tuning and evaluating the cavity filter. 

The addition of a small 
aluminum box to the out-
side of the top plate and 
mounting two BNC connec-
tors on its ends allowed 
connection to be made to 
the ends of the coupling 
loops. Adding a second nut 
to the threaded shaft to al-
low it to be locked in place 
after tuning and a knob to 
the top of the threaded 
shaft to make it easier to 
adjust completed the job. I 
had a cavity filter, but 
would it work? 

Fig. 4 shows a cutaway 
view of the entire assembly 
and may be of use to those 
desiring to build their own 
cavity filter. 
Tuning the filter and 

evaluating its performance 
showed promise of being a 
problem without the avail-
ability of a well-equipped 
laboratory. I had an old 
VHF signal generator and a 
frequency counter avail-
able; that combination 
would serve as an adequate 
source with precise fre-
quency calibration. The sig-
nal generator had an output 
meter so I could keep the 
input signal constant, and 
valid measurements could 
thus be made. But I needed 
a detector to permit mea-
surement of the output of 
the filter. If the attenuation 
of the filter was anywhere 
near as great as it should be, 
I would be trying to mea-
sure signal levels far below 
those readable on a VTVM 
with an rf probe. 
Finally, I borrowed a 

technique used by hidden 
transmitter hunters— I used 
a two-meter receiver with 
an S-meter and a calibrated 
step attenuator between it 
and the filter to keep the 
signal out of the limiting 
range of the receiver. Fig. 5 
shows the test setup. With 
this arrangement, I was able 
to make measurements of 
sufficient accuracy to tune 
the filter and to gain a rea-
sonable feel for how it 
worked. 
Actual tuning proved un-

expectedly easy. Adjust the 
threaded rod for maximum 
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The inside story on TEN-TEC's CORSAIR. 

All solid-state broadband design. 
All 9 HF bands-160-
10M. All bands ready to 
go. 
Full output at 100% 
duty cycle, all bands. 
any mode, even RTTY 
and SSTV. 200 W. input. 
Triple Conversion 
Receiver with 
switchable RF 
Preamp. for sensitiv-
ity of 0.25 /.4.V on all 
bands with dynamic 
range of 90 dB or 
better. 3rd order 
intercept +15 
dBm. 
Variable 
Bandwidth 
plus Pass-
band 
Tuning. 
Narrow the 
bandwidth 
or move the 
passband 
anywhere in 
2.4 kHz 
bandwidth. 
Standard 12 pole 
filter; optional 
filter converts to 16 
pole performance. 
Dual-range, 
triple-mode, 
Offset Tuning 
receiver, 
transmitter, or 
both—±1 kHz 
or ±4 kHz. 
Variable 
Notch 
Filter— 
adjustable 
frequency, better 
than 50 dB depth. 
Speech Processor— 
clipper/compressor 
design with up to 
10 dB processing. 
Fast/Slow AGC to 
suit conditions. 
Adjustable ALC for 
maximum power 
without distortion. 
WWV Reception 
10 MHz band. 
Headphone Attenuator 
to enhance signal-to-
noise ratio. 
Variable Threshold 
Noise Blanker 

CORSAIR—a new level of achievement in amateur radio 
design, with every feature for effortless, effective operation. 
Try CORSAIR at your TEN-TEC dealer—you'll discover 
what easy operating is all about. And what a remarkable 
value CORSAIR represents. 

5-Function Meter— monitors 
collector current, processor 
level, peak forward power 
on voice and cw, SWR, 
and signal strength. 

LED Status Indicators 
show when RE amp. is 

on, Processor on, 
ALC, and Offset. 

6-Digit Readout— 
with LSI true 

frequency counter. 
accurate on both 

sidebands. 
Electret Polarizing 

Voltage at Mic. 
Jack. 

Full or Semi 
Break-in for cw. 

CW Signal 
Spotter— 
easier to 
use, just 
match 
tones 

instead of 
zerobeat. 

High Articula-
tion Keying-
3.5 msec rise-
decay time. 
Complete 

Interfacing for 
accessories— 

separate rec. ant.. 
QSK linear, 

separate VFO, 
keyer, speaker, 

ant. relay, 
RTTY, Phone 

Patch. 
remote band 
switching. 

Less than 2% 
audio distortion— 

compression 
loaded bottom 

mounted speaker. 
13V dc design—for 

easy mobile 
operation. 

Made in the USA— 
fully warranted for 1 
year, final transistors 
for 5 years, pro rata. 
Backed by reliable 
Ameritan service. 

Full accessory line: 
Remote VFO, Power 

Supplies, Microphones, 
Keyers. Antennas and 
Tuners. SSB and CW 

Filters. 

See your TEN-TEC dealer or write for full information. 

1 I I I SEVIERVILL 7 TENNESSETEN TEc E INC..371162 
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output at the frequency de-
sired. Results indicated that 
the response was similar to 
that shown in Fig. 6; I had a 
filter. But it wasn't sharp 
enough for my needs— I 
needed (or at least wanted) 
additional attenuation at 
the repeater's transmitter 
frequency, 600 kHz above 
the receiver's frequency. 
Something  else  was 
needed. 
Let's go back to theory 

for a minute. At resonance, 
the iriductive reactance is 
exactly equal to the capaci-
tive reactance of the circuit 
and each cancels out the 
other; that's the very defini-
tion of resonance. At fre-
quencies below resonance, 
the inductive reactance is 
smaller than the capacitive 
reactance; hence, the over-
all result is a circuit that 
looks like a capacitor. 
Above resonance, the re-
verse is true, and the circuit 
appears to be an inductor. 
Since my transmitter fre-
quency was above the re-
ceiver (filter) frequency, the 
filter would look like a 
small inductor there. If I 
put a small value of capaci-
tance in parallel with the fil-
ter, it should be possible to 
make it resonate with this 
apparent inductance, hope-
fully at the frequency of the 
(undesired) transmitter out-
put. This would, in effect, 
form a parallel resonant 
trap in series with the re-
ceiver input, just as the 
traps in many multiband an-
tennas are formed. The re-
sults should be similar. 
I used a 2-15-pF air trim-

mer. By alternately tuning 
the threaded rod for maxi-
mum output at the receiver 
frequency and the trimmer 
for minimum output at the 
transmitter frequency, I 
was able to achieve results 
similar to those shown in 
Fig. 7. The peak of the re-
sponse fell at the desired re-
ceiver input frequency, 
while the notch in the re-
sponse curve fell at the 
transmitter output frequen-
cy. The difference between 
the two measured on the or-

Detail showing top plate, coupling loops, and upper por-
tion of tuning stub. Stub in this version was soldered to a 
threaded fitting which in turn was fastened in a hole in the 
top plate. 

der of 16 to 18 dB and, be-
cause of suspected leakage 
around the cavity, is prob-
ably greater. Since some 
references claimed that the 
maximum rejection for 
such a cavity is about 20 
dB, I wasn't doing too bad-
ly. I couldn't measure the 
insertion loss accurately, 
but it appears to be about 
1.5 dB, which is entirely sat-
isfactory and near the val-
ues quoted for commercial-
ly available cavities. 

Subsequent investigation 
revealed that at the higher 
end of the tuning range, the 
Q appeared to be substan-
tially higher, as evidenced 
by a sharper filter response. 
This is probably due to the 
fact that the distance be-
tween the center stub and 
the inside of the cavity is 
larger (in terms of a wave-

Fig. 6. Shape of the response 
curve of the cavity filter 
without shunt trimmer. 

length), so losses are re-
duced; also, the end of the 
stub is further from the bot-
tom of the cavity, also re-
ducing losses. If I were 
planning to build another 
of these filters, I would try 
the larger 2-pound coffee 
cans and use five rather 
than four of them. 

It has been many months 
since I built this filter. Re-
checking its tuning and re-
sponse curve indicates no 
change, even though I live 
in a high humidity area and 
some corrosion was expect-
ed; apparently it is tight 
enough that this will be no 
problem. I have detected 
no noticeable shift in its pa-
rameters due to tempera-
ture excursions, although I 
have not subjected it to 
wide extremes. 

Fig. 7. Shape of the re-
sponse curve of the cavity 
filter with shunt capacitor 
included. 

The proof of the pud-
ding is in the eating, they 
say, and the proof of this 
filter is in the system it was 
intended for. Without the 
filter, the very poor receiv-
er I had responded to a 
10-Watt signal anywhere in 
the two-meter band when 
the source was a few feet 
away from it; with the 
filter inserted between the 
antenna and receiver, an 
80-Watt signal, at the same 
distance, has no effect un-
til it is within about 30 kHz 
of the receiver frequen-
cy—the bandwidth of the 
filter  included  in the 
receiver's first i-f. 
So  what  have  we 

learned? It is possible, even 
easy, to make a cavity for 
your own use. It isn't expen-
sive. Home tools and build-
ing techniques are more 
than adequate. Readily-
available components can 
be used, and most dimen-
sions are not at all critical. 
It is not difficult to tune up, 
and readily-available equip-
ment can be used. 
We don't have to pay a 

fortune for commercial 
cavity filters or duplexers 
for low-power use. While it 
may be advisable to do so 
for wide-coverage, heavily-
used machines, we can 
quite easily use these for 
low-power, local-coverage 
machines. By substituting a 
small inductor for the trim-
mer capacitor, the notch 
can be moved to the low 
side of the response curve 
so several cavities can be 
connected together to form 
a duplexer; although adjust-
ing the inductor would be 
more difficult than the trim-
mer, it can be done. Maybe 
now we can see more of 
these low-power, local-
coverage machines, reduc-
ing the load on the wide-
coverage systems. IN 

References: 
The Radio Amateur's VHF Man-
ual, 3rd Edition, ARRL. 
VHF-UHF Manual, 3rd Edition, 
RSGB. 
Electronics Engineers' Hand-
book, 2nd Edition, Fink and 
Christiansen, McGraw-Hill. 
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WORLD TIME 
WATCHES 

the newest and best watches 
for hams from ACI 

AC' 

r-p/.. ie.:. .41 
1 1:31 hi  

5 modes plus 
hourly chime 

dual time 
shows GMT & 
local time 

12/24 hour time 

5 year lithium 
battery 

ACI's new HAM-11's functions include local 
time, a second time zone for GMT, count-
up and count down stopwatches, alarm, 
hourly  chime,  and  high  brightness 
backlight. The special tri-function display 
shows a two-alpha day of the week, 
digitial day-month, and six digit time in 
the main display. The second time zone 
display shows mode (T2), four digit local 
time and six digit GMT (or any other time 
zone). It's ideal for contests and logkeeping. 
The HAM-II, like its predecessor the HAM-I, 
it built rugged to last with a scratch resistant 
mineral glass crystal. The HAM-II case is 
polycarbonate, water resistant to 2.4 ATM, 
and the polyurethane band remains flexible 
even at very low temperatures. 

4 modes plus 
hourly chime 

independent 
analog/digital 

12/24 hour time 

ACI's HAM-III breaks the ana-cligi price 
barrier with a rugged and functional, yet 
handsome watch for hams. It combines 
independently functioning analog and 
digital  timepieces,  both  with  quartz 
crystal  accuracy.  While the  analog 
section is on local time, the digital section 
can display your choice of month-date-
day, six digit time (ideal for GMT) with a 
12124 hour option, alarm time, or six digit 
chronograph. The HAM-III is built rugged 
with a scratch resistant crystal, die cast 
case, stainless steel band, and German 
time movement. The HAM-III is water resistant 
to 2.4 atm. It's available with a white face 
and stainless band, or goldtone face and 
stainlessigoldtone band. 

SPECIAL OFFER 
buy a HAM-II and a HAM-III and get 
a 10% discount off the HAM-III 

HAM-II  $22.95 HAM-III   $49.95 
HAM-III/stainless-gold  $59.95 
add $3.00 per order for shipping and 
handling. CA. residents ad 6'/2% sales tax. 
VISA. M C accepted. 

aci 
v• 448 

To order, call or write: 
Advanced Communications int'l 

2411 Lincoln Avenue 
Belmont, CA. 94002 
1415) 595-3949 

Boom  2'/1" O.D. 

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 and clean pattern. 

Bandwidth:  144-148 MHz 
Gain:  15.5 dBd 
VSWR:  1.2:1 & less 
Beamwidth:  28° 

Balun:  2KW 4:1 
Boom:  21' .5/1 1/2 " 

CIRCULAR POLARIZED For 
the Phase IIIB satellite and 
terrestrial DX, ATV, and FM. 
Minimizes multipath and flut-
ter  fading.  Rugged  sym-
metrical construction. 

Bandwidth: 
Gain: 
VSWR:  1.5:1 & less 

F/B:  20 d13 
Baluns:  2KW, 4:1 (2) 
Boom:  88"/1" 

420-450 MHz 
12 dBdc 

Windload: 1.6 SQ ft 
Weight  9 lbs   

Windload: .5 sq ft 
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. 

Bandwidth: 
Gain: 
VSWR:  1,2:1 & less 
Beamwidth:  60° 
FIB.  20 dB, min 

420-470 MHz 

8dBd   

Weight:  1.2 lbs 

SEE YOUR KLM DEALER: 
KL M Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037 

(408) 779-7363 

See Ls( of Adverftsers on page 114 73 Magazine • March. 1983  81 



Food for thought. 
Group A 

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

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

67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A 
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B 
74.4 WA 97.4 ZB 127.3 3A 167.9 6Z 
77.0 XB 100.0 IZ 131.8 3B 173.8 6A 
79.7 SP 103.5 IA 136.5 4Z 179.9 6B 
82.5 YZ 107.2 IB 141.3 4A 186.2 7Z 
85.4 YA 110.9 22 146.2 4B 192.8 7A 
88.5 YB 114.8 2A 151.4 SZ 203.5 MI 

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

Group B 

TEST-TONES: TOUCH-TONES: BURST TONES: 
600 697 1209 1600 1850 2150 2400 
1000 770 1336 1650 1900 2200 2450 
1500 852 1477 1700 1950 2250 2500 
2175 941 1633 1750 2000 2300 2550 
2805 1800 2100 2350 

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

Model TE-64 $79.95 

g a CO MMUNICATIONS SPECIALISTS 

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

'ul 
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Great Minds Think Alike. 
Hertz . . . Marconi . . . Armstrong . . . they all would have read 73. Why? 
Great pioneers get their ideas from great pioneering articles. Armstrong read detailed 

accounts of Marconi's Cornwall to St. Johns transmission. Marconi was inspired by an 
article about the experiments of the late Heinrich Hertz. And Hertz was guided in 
his experiments by the theories of the English mathematician Maxwell. 
Throughout its 22-year history, 73 has been a leader in the field of ra-

dio communications, publishing more articles that helped to pioneer 
new areas of amateur radio than any other ham magazine. Articles 
on single sideband, solid state, repeaters, narrow band 

73  Journal 

communications, satellites . . . the list goes on and on.  Amateur Radio's 
Today, the spirit of the pioneer lives on in each  Technical   

and every issue of 73. 
You need 73. 

news. You need it to stay abreast of the most 
You need it to keep up with the latest radio  ' 

Technical Journal 
Amateur Radios i 

recent technological developments. You need 
it to find out what your future rig will be like, 
and how you can modify your present rig to 

latest gear, contests, DX . . . You need 73 to 
get more out of it, and what the word is on the 

help you be the best ham you can be. 
And who knows? Maybe the pioneering arti-

cles in 73 will inspire you to heights you never 
thought you could achieve . . . right up there 
with Hertz, Marconi, and Armstrong. 
To order simply fill out the coupon 

below and send it in, 
or dial toll free 

1-800-258-5473. 

Be a pioneer. 
Subscribe to 73 

(4-

1- ----- -------  — 

Amateur Radio's 
Technical Journal 

Amateur P b 
Technsc .1 .1, 00, 

IIItrn4tweurij joR tionasi ; 

1
 Amateur Patios ; I I lechnIcal Journal g 

YES! I want to be a pioneer. Send me 12 issues 
of 73 for only $19.97.  Foreign 839.97 US funds drawn on US bank 

Checkill  MCE  VISAID  AEO  BILL MED 

Card #   
Interbank #  Exp. Date   
Signature    
Name   
Address  
City   State  Zip   

73: Amateur Radio's Technical Journal 333116 

Subscription Dept., P.O. Box 931, Farmingdale NY 11737 
Your first issue will arrive in 6 to 8 weeks. 
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WAYNE GREEN BOOKS 
1CILOBAUD 'CLASSROOM 

V  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 project 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. 

BK7388 (419 pages)  $14.95 

• III 
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THE SELECTRIC INTERFACE by George Young 

You need the quality print that a daiy wheel printer provides but the thought of buying one makes 
your wallet wilt The SELECTRIC  INTERFACE, a step-by-step guide to interfacing 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 Kilobaud Microcomputing magazine's popular "Kilobaud Klassroom-

series, offers a low-cost alternative to buying a daisy wheel printer. The SELECTRIC INTERFACE 
includes: step-by-step instructions, tips on purchasing a used Selectric, information on various Selectric 
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)  912.97 
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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 

695 

GENERAL 17 
LKENSE 
STUDY 
GUIDE 

Col 9 

—  0417-XT 

95 

NOVICE 
LICENSE 

_;.-,,, STUDY 
GUIDE _ 
by Tan... II Daniel 

MIRK 

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 VVB8DQT 

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. 

BK7383 (132 pages)  98.95 

Ef&'" •••• 
fle 

THE NEW 
WEATHER SATELLITE 
HANDBOOK 

_ 

Itemize your order on • separate piece of paper and mail to Wayne Green Books, AM Salm, Peterborough, NH 03458. Be sure to 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, pcstage and handling; $1.00 each 
additional book; $10.00 per book foreign air mail. Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to 
Customer Service at the above address. 

1,4// 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS•PETERBOROUGH NH 03458 
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... at last - everything at your 

Radio Equipment 
NOT Included 

F.O.B. Culver City 
(CA 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) 8374870 or Write for Information 

S-F Amateur Radio Services 
4384 Keystone Ave., Culver City, CA 90230 

QUALITY SPECIALS 
MONSTER-SIZED MULTI-PAKS $10.95 each 

(Vow we openTRPTRO W NW INA. ... Wm . . Nom milnidletrurets 

SNRwRo. I C C  Pwwww . NIchicon. elc 

PART •  INCE COUNT  OSSCRIPTION 

NNW  loo  ASSORTED LOW VALUE ELECTROLYTIC CAPACITORS 
'VARIOUS VALUES LESS 'NEN MO RF D 

RE011  C  ASSORTED MEDIUM VALUE ELECTROLYTIC CAPACITORS 
'VARIOUS VALUES FROM * 5450 0 1000.001 

PEON  2 DOZEN  ASSORTED 01(121 VALUE ELECTROLYTIC CAPACITORS 
'VARIOUS VALVES FROM I 0001.00 w NOMA/ D, 

PROW  40  ASSORTED LOW VALUE DIPPED AAAAA L . CAPACITORS 
VARIOUS VALUES FROM 0 INFO Vi A N D 

PE WS  A DOZEN  ASSORTED w ON VALUE DIPPED TANTALL W CAPACITORS 
'VARIOUS VALUES FRON I (WED w W O O 

W m*  50  LOW PROFILE SOLDER MR C SOCKETS TEN (AC,. OF 
II 14 % n one 40 MAI SOCKETS 

ME W  /00  LOU VALUE 51. RESISTORS,  
VALUES LESS THAN ICO OrITAS P.M  . A.. AL • 

PE EP  TM  MED ./PALOS V•RENSTORS , , 
VALUES BETWEEN WO . 100D 

2*1  miem VALIA 5.4 RESISTORS 

PRO M  IN  SANE AS TWOOT OCT RESISTORS NYE  •• 
NMI  13/  SANE AS PRO M But RESISTORS ARE 
PP M  132  SAME AS P.O. BUT RESISTORS AVE 

MONSTER JR. MULTI-PAKS $2.95 EACH. 
M o. Or TOE MULTI PARE AROve Mel •vIot•RtE wiTN  TOP PIECE COUNT FOR 

SA N PER RAE SPEC'''. JUNIOR 'MA "TEA TOE PART DUMPER TOE IC SOL TTTTT 
PARS ARO  wA r T PESO /OA  A•ms Am r Orr, EA St ICNTL• ARON N M rut 
Si/ES PAPS DESCA.1 ,0N 

PREDII 

— 

SOPHISTICATED I.C.'S 
DATA SHEETS  •  E A  ICATlOEl NOTES ARE PROVIDED FREE 

WITH ALL INTEGRATED CIRCUITS LISTED SELO * 

PART •A NARDI  DIDICE NTe . 

RODI N  . 0S Dvosa c  'RUT. 1,0A ,E.E  • •ti I 
(LIM GO V MIS 1 ROUT TO YIELD DIVIDE Er 10 ISO OR  • 

IRMO OUTROS 
1.5,031  DC TO MOM UK DECADE 5005 UP COL. , LP A•Ivs 
ILO COMP SLY I DE G . L•TCAI ANO MLA 'RITM O SOD 011 ,, , , •RO 

M OT STRO WS ACCESS 10 L SD LA1CRES  LON, 

LA MA  %A NN 04P AUTOMOTIVE MAPP/I ••• •  • • 
ILS1 COMA 515 I LOC. CIRCUIT RAS 5.0 4-VIA!'  • 

MeCROAPAP STAP/DIEr  SAvE 
. M50E  DIGIT DIGUAL tax TRATE. 
IFERRAMT.  OR Corm CLOCK ANO ROE AT IV 

'A▪ ND CORA 

COUR .ENTS 
3 N OT L CO DISS ,V 

CAPACITORS 
DIPPED TASITALIAIE  Al .) AL (CT ROL "'CS  RADIAL 11107505 DRIVE 

GOLDSMITH 
SCIENTIFIC 
CORPORATION 

P.O. BOX 318 8, COMMACK, NY 11725 
PHONE O RDERS W EL C O ME —(516) 979-7944 

MINIMUM ORDER 110 00—U S FUNDS ONLY 

NE W YORE STATE RESIDENTS ADD SALES TAN 
POSTAGE—ADD 5, PLUS ST 30 INSURANCE. C O D 52 00 EO 

MASTER CHARGE AND VISA ACCRETED 
,Ie  CERT, " '71105 VA +  .• •,,  41107.7 

HOT ROD 
ANTENNA 
Achieve 1 or 2 db gain over ANY  wave 

two meter telescopic antenna. The AEA 
model  HR-1  Hot  Rod - antenna was 
designed by Dr. D.K Reynolds (designer of 
the  IsoPole)  to  deliver  maximum 
performance for any hand-held transceiver 
with a BNC fitting, 
The factory-tuned HR-1 is 20% shorter, 

lighter and places far less stress on your 
hand-held connector and case. It will easily 
handle over 25 watts of power, making it an 
excellent  emergency  base  or  mobile 
antenna. In the collapsed position. the Hot 
Rod antenna will perform like a helical 
quarter wave 
The Hot Rod antennas can be expected to 

make the same improvement to hand-held 
communications that the IsoPole brand 
antennas  have  made to base station 
operations. Why pay more when the best 
costs less? 

Prices and Specifications subject to 
change without notice or obligation. 

ADVANCED ELECTRONIC  2 
APPLICATIONS, INC. 
P.O. Box C-2160. 
Lynnwood, WA 98036 
(206) 775-7373 
Telex: 152571 AEA INTL 

AEA Brings you the 
Breakthrough! 

Have You Ever Used 

Satellites? 

Let the Pathfinder 

Series 

FRO M 

r"t   Co mputer 

, 1 Applications 

M ake It Easy For 

You 

Pathfinder II 
A Satellite Tracking Package 

For The Apple II Plus ." 

Itittv 
Akpk: 

Has a world AND a US map and can 
print BOTH on your Epson MX'" 
printer. Tracks in real time w/o 
a clock. SYSTEM REQUIREMENTS 
Apple II Plus. 48K RAM. DOS 3.3 

THESE EASY TO USE AND UNDER-
STAND PACKAGES ENABLE YOU TO: 
(1) Track circular orbit satellites in 
real time on a world map. (2) Print all 
data tables on your printer. (3) Rapidly 
predict accessible orbits, reference or-
bits and all orbits between your 
specified dates. (4) Rapidly compute 
AOS time. LOS time, time in range, 
maximum elevation. CPA time, and 
CPA range. (5) Maintain a disk resi-
dent data base of satellite reference 
data. 

Pathfinder II is provided on a DOS 3.3 
disk and Pathfinder III is on a TRSDOS 
1.3 disk. Both have a comprehensive 
users manual 

Pathfinder III 
A Satellite Tracking Package 
For The TRS BO Mod III 

Pathfinder Ill can track TWO satellites 
simultaneously!!  SYSTEM  REQUIRE-
MENTS: TRS 80 MOD III, 48K RAM, 
TRSDOS 1.3. 

All this is included for only 

$34.95 
Please add $2.00 for shipping and 
handling (California residents add 6% 
($2.10) sales tax). 

Send Check or Money Order To: 
COMPUTER APPLICATIONS 

3628 A Court. Oxnard, CA 93033 

++ + + + + + + + + + + + + 
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Calvin R. Graf W5LFM 

207 Zornia 
San Antonio TX 78213 

Push Your Radar Detector 
to the Limit 

Without this simple modification, you won't 
know what you are missing—until it's too late. 

The use of speed-detec-
tion radar devices by 

law-enforcement agencies 
as a means of enforcing 
speed-limit laws is becom-
ing very controversial in the 

United States. A court in 
Miami, Florida (Dade Coun-
ty) already throws out radar 
speeding cases if there is no 
other data presented. The 
State of Kentucky has a 

court case pending to deter-
mine the validity of radar as 
a speed-law enforcement 
tool. If the courts later rule 
that radar cannot be used 
as a means of enforcing the 

- 

The author's radar detector modified to receive signals from 5 to 15 GHz. Both receiver and 
audio amplifier operate off 9-volt batteries and are self-contained. 
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speed laws of the country, 
radar sets will probably not 
be used by enforcement 
agencies. The auto radar 
detector thus would no 
longer have an operational 
requirement. What will you 
do with your radar detector 
which has accompanied 
you so faithfully in your 
auto all these past years? 

Extend Its Usefulness 

Until such time that auto 
radar detectors become 
"useless," in the sense that 
they may not be needed to 
provide an alerting function 
for you, a simple modifica-
tion to almost any detector 
will let you extend your use 
and interest in a radar de-
tector. Before we go into 
how the simple modifica-
tion works, let's review how 
the speed radar works so we 
will better understand our 
radar detection operation. 

Law enforcement agen-
cies use the familiar Dop-
pler shift principle (named 
after Johann Doppler, 1803-
1853) to determine the 
speed of a vehicle. A hand-
held radar transmitter emits 
about 100 milliwatts of con-
tinuous microwave energy 



RADAR FREQUENCY 

TRANSMITTER PULSE 
500 PPS 

2900 PAH, 

(c) 

500 PPS AUDIO 

(A) 

Fig. 1. Pulse radar signal (a) and audio signal (500 pps) when 
detected at a distance (b). 

at 10,525 MHz (X-band) or 
24,100 MHz (K-band). The 
radar signal is concentrated 
in a narrow beam by a horn-
type antenna so that the tar-
get vehicle is illuminated 
with the maximum amount 
of energy. Because of the 
movement of the vehicle, 
the 10,525-MHz signal is 
Doppler-shifted up in fre-
quency about 940 Hz for an 
auto traveling at 60 mph. 
This upward Doppler shift is 
obtained for the emitter sta-
tionary (but vehicle moving) 
and is arrived at by the ex-
pression: Emitter stationary: 
f D1 = f 1 [( V + V0)/V], where 
fpi is the Doppler shift fre-
quency in Hz, f1 is the oper-
ating frequency (10,525 
MHz), V is the velocity of 
light, and Vo is the velocity 
of the vehicle in same units 
as V. 

However, the transmitted 
signal must now be returned 
(reflected) to the radar re-
ceiver. So now the vehicle 
acts like a transmitter and 
originates (reflects) a signal 
(emitter moving) which also 
is Doppler-shifted up in fre-
quency when it arrives at the 
radar receiver. The returning 
signal is shifted up in fre-
quency according to the ex-
pression: Emitter moving 
(vehicle): fp2 = f2[WW — 
where f D2  is the Doppler 
shift frequency in Hz, f2 is 
the reflected frequency (ve-
hicle)(10,525 MHz + fp), V is 
the velocity of light, and Vs 
is the velocity of source (ve-
hicle) in the same units as V. 

We thus find that the to-
tal Doppler-shifted frequen-
cy is equal to f col -4- f.  D2 .  For a 
vehicle traveling at 60 mph 
toward a radar, the total 

Doppler-shifted frequency is 
equal to 950 Hz +950 Hz for 
a total shift of 1900 Hz. We 
arrive at this frequency after 
accounting for the original 
frequency of 10,525 MHz. 
This is about 31 Hz per mile 
for a radar operating at a fre-
quency of 10,525 MHz. The 
total Doppler shift for a 
K-band radar would be 
about 2.3 times greater, or 
72.5 Hz per mile. 

The speed radar receiver 
must now process the Dop-
pler-shifted frequency into 
miles per hour and then dis-
play and store it for record 
until the display is reset, 
awaiting another vehicle. 
The speed radar has to be 
triggered on for only a few 
seconds in order to lock on 
and obtain a good speed 
reading on a vehicle, al-
though older units may be 
left on all the time. The time 
available to "hear" the radar 
transmitter, therefore, isn't 
very long. 

How the Auto Radar 
Detector Works 

Pulse Radar. Before the 
auto radar detector came 
along, there was only the ra-
dar speed detector. But with 
the advent of the auto-
equipped radar detector, 
the detector became the de-
tectee! (Or the chaser be-
came the chasee.) And so 
the hunt has continued for 
about 30 years. 

Old speed radar sets used 
the pulse principle as was 
used during World War II. 
Fig. 1 shows a series of radar 
pulses used to determine 
range to a target and the au-
dio (500 pulses per second) 
produced by a diode detec-

NO PULSES 

CONTINUOUS RADAR SIGNAL 

10.525 1‘114,-)  

AUDIO IS AT ZERO FREQUENCY 

NO AUDIO SIGNAL 

(P) 

Fig. 2. Continuous-wave (CW) radar signal (a) produces no 
audio signal when detected at a distance (b). 
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CIRCUIT 

(o) 

2 
- MAX  VOLTAGE 

LENGTH —. 
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I  I 
1 i  !   

(e) 

Fig. 3. Standing waves on a 
shorted transmission line. In 
(c) we see that a short is re-
flected every half wave-
length. 

tor receiver when listening 
to the radar. The rapid turn-
ing on and off of the radar 
carrier produces a music-
like audio tone when the ra-
dar signal is detected and 
amplified. 

Doppler Radar. Speed ra-
dar sets for the past 20 years 
or so have employed a con-
tinuous-wave transmitter, 
that is, one not modulated 
with any type of signal. It de-
pends on the rapid Doppler 
shift in frequency (up in fre-
quency when approaching 
and down when receding) to 
produce a shift in frequency 
which can be equated to ve-
locity of a target rather than 

LINE 

+GENERATOR — •. 

a. 

IMPECIANCE-...\  

/ 
/ 

OPEN 
CIRCUIT 

VOLTAGE 

OPEN  OPEN  I  OPEN 

SNORT I  SNORT I 

OPEN 

SHORT I 

(e) 

Fig. 4. Standing waves on an 
open transmission line. In (c) 
we see that an open is re-
flected every half wave-
length. 

distance to a target as in the 
pulse-radar case. However, 
as we see in Fig. 2, the con-
tinuous carrier signal does 
not produce an audible sig-
nal when you detect and lis-
ten to it. Since there is no 
modulation on the signal at 
the transmitting end, we 
must do something to it at 
the receiving end so that we 
can detect its presence. 
And, of course, we must do 
this as inexpensively as pos-
sible as many consumer 
units will be bought. 

Chopping the Radar Sig-
nal. You have no doubt driv-
en or walked down a tree-
studded roadway when the 
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CIRCUIT MODIFICATION 

100 pF 
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2 

 )1  
EARPHONE 

OUTPUT 

COMPARISON 

(COINCIDENCE GET) f BUZZER OR LAMP 

MANUAL 

SENSITIVITY 

CONTROL 

Fig. 5. Auto radar detector diagram showing chopping diode, detector diode, audio 
amplifiers, comparison circuit, and alerting buzzer or sounder. 

sun is shining brightly. As 
you move along, bursts of 
sunshine are seen to stream 
through the foliage between 
patches of shadows. We are 
observing the modulation of 
the sun's steady rays of light 
where they are rapidly 
"turned on and off" by the 
foliage. In much the same 
manner, we will interrupt, or 
chop, the radar signal we re-
ceive so that we can process 
it to turn on an audio-alter-
ing device or a visual in-
dicator. 
In order to fully appreci-

ate the uniqueness of the 
technique used to "chop" 
the radar signal, let's take a 
look at some fundamentals 
as they relate to antenna 
transmission lines. 
The Shorted Transmission 

Line. When you take a trans-
mission line such as an 
open-wire line or coax line 
as used in your amateur ra-
dio or CB mobile installation 
and short it at the antenna 
end, you will have zero volts 
across the end (as shown in 
Fig. 3). We see a generator 
sending a signal down the 
lines with a short at the 
right-hand end (a). In (b) we 
see that on a line terminated 
in a short, the voltage is zero 
at the end and maximum 
one-quarter wavelength 
back from the end. We see, 
also, that the short is repeat-
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ed every half wave at the op-
erating frequency (c). No 
voltage exists at the short, 
although the current is maxi-
mum. This can be likened to 
placing a screwdriver (zero 
Ohms) across an ac outlet of 
115 volts. There will be a lot 
of current flowing till the 
fuse blows or the circuit 
breaker trips out, but there 
won't be any voltage! (Don't 
try this at home!) 
The Open Transmission 

Line. Now let's look at an 
open terminated transmis-
sion line. In Fig. 4, we see a 
generator driving a signal 
down the line (a). In (b) we 
see that there is maximum 
voltage at the open end of 
the line and every half wave 
back toward the generator. 
In (c) we also see that the 
open circuit becomes a 
short circuit just one-fourth 
wavelength back from the 
open end. 
What we have here is a 

means of chopping the ra-
dar signal as it comes down 
the waveguide transmission 
line from the horn antenna 
used in most radar detec-
tors. What we do is to cause 
a diode placed across the 
transmission line to act as an 
open and a short, alternate-
ly, at an audio rate between 
1000 and 3000 times per sec-
ond. When a diode con-
ducts in the forward direc-

tion, it acts like a short cir-
cuit (very low resistance) but 
when it does not conduct, it 
acts as an open circuit (very 
high resistance). 
The Radar Diode Detec-

tor. An abbreviated circuit 
and block diagram of my 
Snooper (Autotronics, Inc.) 
radar detector is shown in 
Fig. 5. The shorting, or chop-
ping, diode is turned on and 
off by the multivibrator cir-
cuit which puts out a 
square-wave signal at an au-
dio rate of 1000 to 3000 
pulses per second. Note that 
when the shorting diode is 
conducting (anode positive), 
it acts as a short in the wave-
guide. A half wave away, a 
short is also reflected so that 
the detector diode is short-
ed. The detector diode is 
one-fourth wavelength 
away from the short in the 
end of the waveguide so 
that it always appears as an 
open, free to detect and rec-
tify any microwave energy 
coming down the wave-
guide from the 10-dB gain 
horn antenna that is chopped 
up by the shorting diode. 
The Comparison Circuit. 

The detected audio from the 
detector diode is amplified 
in several IC chips (type 741) 
and then routed to a com-
parison or coherent detector 
where it is compared to an 
audio signal arriving from 

the 1000-Hz multivibrator. A 
manual sensitivity control is 
used to set a level at which 
the audio alarm buzzer or 
lamp is turned on. The com-
parison circuit is activated 
when the signal arriving 
from the detected audio 
channel (outside signal) is 
stronger than the signal 
from the multivibrator (in-
side signal). This means a ra-
dar signal is being received 
and the alarm is activated. 
The Case of the False 

Alarm. There are a number 
of signals, however, that can 
activate the detector, other 
than a real speed radar sig-
nal. We will look at the sig-
nals in greater detail further 
on, but let's examine what 
happens when you receive a 
signal. The first thing you do 
is to look for the speed radar 
vehicle. Not seeing one, but 
the audio alarm is still 
sounding off, you turn the 
manual sensitivity control 
down until the sounder 
stops. However, what you 
have done is to make your 
detector less sensitive to 
outside signals. You are now 
very likely to get "pinged" 
by a real speed radar and 
not know it (till the bubble 
machine starts!). 

Modify Your Detector to 
Receive Other Signals. What 
we will do at this time is to 
make a slight modification 
to your detector—to add an 
audio output capability. We 
then run this audio output to 
a small self-contained pack-
aged audio amplifier so that 
we can listen to all signals 
that are detected by your re-
ceiver. We will let your ear 
become trained so that it 
can tell the difference be-
tween a pulse radar from an 
airplane, an airport radar, a 
strong TV station, or a real 
bubble-machine emitter! 
Referring to Fig. 5, we see 

a dotted area which shows 
the added circuitry to pro-
vide the audio output capa-
bility. Any battery-operated 
audio amplifier will do the 
job, and one readily-avail-
able is the speaker/amplifier 
from Radio Shack No. 277-
1008 for under $12.00. The 
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Fig. 6. Arrangement to probe for detector audio circuit. A 
hiss shows you have located a suitable point to connect the 
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Fig. 7. Radar receiver modified to operate off a 9-volt bat-
tery for hand-carry operation. 
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Fig. 8. Block diagram of typical X- and K-band radar detec-
tors. Audio output modification covers both hands. 

photo shows my Snooper 
detector modified for ear-
phone output and an audio 
amplifier connected by a 
short piece of shielded au-
dio cable which has male 
miniature audio connectors 
on each end. 
In order to locate a circuit 

connection point in your de-
tector which has sufficient 
audio voltage to drive the 
amplifier, use the arrange-
ment shown in Fig. 6. Re-
move your detector from its 
housing, and with power ap-
plied to both units, probe 
the circuit board near where 
the manual sensitivity con-
trol is wired. There will be 
several points in the circuit 
where you will hear white 
noise, or hiss. This tells you 
that you have located an au-
dio tone present of 1000 to 
3000 Hz. This is the chop-
ping or switching rate that 
you are hearing and it tells 
you that the unit is operat-
ing properly. When you shut 
off the radar detector (but 
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leave the audio amplifier 
on), you may hear the tone 
become very clear as the 
white noise disappears be-
fore the switching tone. This 
may not occur in all modi-
fied units. 
I have added a 9-volt tran-

sistor battery and switch to 
the detector/receiver so that 
the unit is entirely self-con-
tained and can be hand-car-
ried anyplace. It can be used 
on aircraft, boats, bicycles, 
and the like. Connect the 
battery to the same circuit 
point as the auto cigarette 
lighter as shown in Fig. 7. A 
battery will operate the ra-
dar receiver for a number of 
months with several hours 
use each day. 
Connect the audio circuit 

as shown in Fig. 5 using a ca-
pacitor of 0.01 to 100 F. To 
help you make the simple 
modification to your detec-
tor, ask a radio amateur or 
CB repair shop for assis-
tance. You need not alter 
the appearance of your de-

tector if you run a pair of 
small size wires outside your 
unit where the audio pair 
can  connect  to  the 
amplifier. 

Radio Signals You 
Can Receive 

Now that you have modi-
fied your radar detector, 
you will be able to receive 
other radio signals. So that 
you will now know what sig-
nals you are receiving, leave 
your unit operating at its 
maximum sensitivity while 
you ignore those signals, 
keeping an alert ear open 
for the pure tone of a speed 
radar as it grows slowly out 
of the noise level. Remem-
ber, your detector is a fairly 
inexpensive device which is 
called upon to do a rather 
scientific task—receiving 
weak continuous-wave ra-
dar signals. As such, it is also 
subject to receiving and de-
tecting any radio energy 
which is able to enter its de-
tection circuits. You will use 
your ear to reduce the false 
alarm rate, and at the same 
time greatly increase your 
interest in your electronic 
surroundings. Let's look at 
some of the radar signals 
you may receive on your 
converted radar detector. 
Speed Radar. Two bands 

are authorized by the FCC: 
X-band —10.525 GHz (10.5-
10.55 GHz), and K-band — 
24.15 GHz (24.05-24.15 
GHz). Power output —100 
milliwatts (times antenna 
gain). 

Stationary hand-held 
units are usually detected 
at about a half-mile away. If 
the transmitting unit is on 
continuously, you will hear 
the signal begin weakly as a 
pure tone of 1000 Hz or so, 
growing out of the white 
noise hiss. This hiss will not 
disturb you as it will be 
masked by road and car 
noise. But when that pure 
tone•signal jumps up at you, 
you'll know you have a live 
one! Remember—the sig-
nal you hear out of your de-
tector (1000 Hz or so) is the 
switching frequency of the 
chopping diode. It has noth-

ing to do with any Doppler 
frequency shift associated 
with vehicle velocity. You 
will hear the signal with 
both vehicles stationary if 
the radar is transmitting. 
The longest distance over 
which I have detected sig-
nals, over several hills and 
dales, is 8 miles. But you 
must be line-of-sight to the 
radar to hear him and hope 
he "pings" someone else so 
you will be able to hear 
him. 

My modified Snooper 
covers only the X-band, so 
you may be pinged on 
K-band and not know it un-
less your unit has both X-
and K-bands. There is pres-
ently little operation in 
K-band, but its use is in-
creasing. In Fig. 8 we see the 
block diagram of typical 
X- and K-band detectors, 
with one modification cov-
ering both bands since 
there is a common audio 
channel. 
Many law-enforcement 

vehicles will drive around 
with the radar switched on 
and transmitting all the 
time. The hand-held unit, 
aimed like a spot light, is 
temporarily placed face 
down on the front passenger 
seat. However, enough radio 
energy is scattered out of 
the vehicle so that you can 
detect it several blocks 
away, be it moving or sta-
tionary. You will also be 
able to detect a radar vehi-
cle passing in the opposite 
lane of a divided highway 
from several blocks away. 
When you receive these sig-
nals on your receiver, you 
will know that you have 
achieved a good sensitivity 
level as the radar unit does 
not have its antenna beam 
aimed out of the car. 
Aircraft Radar. These ra-

dars operate in the range of 
9300-9500 MHz and usually 
are heard during inclement 
weather when the radar is 
used to navigate around bad 
weather. You'll hear a "zip-
zip" as the airborne antenna 
sweeps back and forth. 
You'll be able to track it for 
many miles as you aim your 
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Dept.733. Box 239, Park Ridge, NJ 07656 

USA  Phone 201/391-7887 

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. 

GO 

9 7 00  
9  Postpaid 

Pegasus Electronics, Inc. 
88 New Dorp Plaza 
Suite 106 
Staten Island, NY 10306 
(212) 667-9137 
Affliated with Comsec Corp 
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detector in azimuth and in 
elevation to the aircarft. Re-
member, these are pulse ra-
dars with high-power output 
and you can hear them for 
about ten miles from your 
location. 
Ship and Coastal Radar. 

These radars operate in the 
2900-3100-, 5350-5650-, and 
9300-9500-MHz bands. Ro-
tate your detector around 
slowly as you look for them 
near the coast as they will 
have an antenna rotation 
rate of 5-10 rpm. Large ships 
will move slowly as you 
track them while small ves-
sels will move more rapidly 
and you may soon lose 
them. While driving along, 
you'll hear them for 5 to 10 
miles before they fade out. 

Weather Radar. These ra-
dars operate around the 
clock from a number of lo-
cations in the country as 
part of the NOAA weather 
service, in a band of fre-
quencies from 2900-3100 
MHz. These signals are 
heard on occasion from as 
far away as 40 miles when 
the sky is filled with clouds 
of rain or heavy moisture. 
The radars have a low an-
tenna-rotation rate as well 
as a low pulse-recurrence 
frequency (prf) which 
sounds like "burt, burt." On 
occasion, you may find 
these signals being reflect-
ed off large thunder clouds 
that are 10 to 20 miles 
away. 

Microwave Communica-
tions. These signals will fool 
you the most as they sound 
like a real Doppler (continu-
ous-wave) radar. As you 
drive around in the city or 
country, you may pass into 
their beam and hear the 
pure tone increase in inten-
sity. You'll look around for 
a bubble-machine car but 
not see anything. Then, as 
you drive further, the signal 
may disappear as you get 
closer to, and pass under, 
the beam from the antenna 
(probably a 3' to 5' dish) 
mounted on the side of a 
building or on a tower. 
These signals usually lie 

in the frequency range of 
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12.985-13 GHz. Other users 
might lie in the 7-9-GHz 
band. These systems usual-
ly operate with just a few 
Watts of power to the an-
tenna but with a high-gain 
beam. Once you locate the 
position of such a signal, 
you can use it to check the 
proper operation of your re-
ceiver each time you drive 
by. In the event a real Dop-
pler radar were to begin op-
eration in that same area, 
your trained ear will still be 
able to discern a difference 
between the two. 

CB Transmitters and Mo-
bile Radiotelephones. On 
occasion, you will hear a 
brief whistle of a signal as 
you pass other vehicles on 
the highway. The signal 
might last for just a few sec-
onds and you'll think 
you've been pinged. What 
you have done is pass very 
close to a CB or mobile ra-
diotelephone in operation. 
If you glance quickly at the 
passing autos, you may ob-
serve someone talking into 
a telephone handset. These 
transmitters usually oper-
ate in the 150-170-MHz or 
450-MHz range and you are 
hearing a harmonic due to 
the closeness of your re-
ceiver to them. 

Television Stations. De-
pending upon the TV chan-
nels in your location, you 
may or may not hear false 
alarms. UHF stations which 
operate on channels 14-83 
(470-890 MHz) at power lev-
els up to 1 million Watts 
may be received up to 20 
miles away, causing you to 
turn down your manual sen-
sitivity to quiet the alarm. 
While driving in a strange 
city, you'll need the discern-
ing power of your ears to tell 
you what sounds are a TV 
channel and what sounds 
are the pure tone of your 
friendly gendarme radar. 
These TV signals are so 
strong that they plainly 
drive through the X-band an-
tenna and are detected 
(chopped) and you hear 
them as real "fake" signals. 
Aircraft Runway Landing 

Aids. As you drive by or near 

some airports, you may hear 
all sorts of signals being 
picked up by your 5-15-GHz 
receiver. Some of the ap-
proach-control radars are at 
2800 MHz and you'll hear 
their prf buzz each time the 
antenna rotates by your 
auto as you drive by. You 
may also hear reflections off 
buildings by aiming your re-
ceiver antenna at the build-
ings. You may also hear side-
lobes from the radar as it 
sweeps in azimuth. 

One very interesting air-
port radar operates at a fre-
quency of 9080 MHz with 
prf of 5500 Hz as it sweeps 
in azimuth and elevation, 
looking down the runway at 
approaching aircraft. As you 
drive by, you will hear its sig-
nal. It goes "cheep, cheep" 
as it scans its pattern across 
your vehicle. You might 
hear this one as far as three 
miles from the end of the 
runway. 

Other Signals You May 
Receive. There are now a 
number of microwave bur-
glar alarm systems that op-
erate throughout the coun-
try at X-band. As a conse-
quence, depending on the 
sensitivity of your receiver, 
you may detect them when 
driving in residential areas, 
shopping centers, and indus-
trial areas. Again, you will 
be able to recognize their 
sound and identify the area 
of the city where you re-
ceive them. 

Other Receiving 
Considerations 

Inverse Square Law (1/R2). 
A radio signal undergoes a 
loss as it propagates through 
space; this is called the in-
verse square law. Double 
the distance, and the power 
received is one-fourth 
strength. For the radar re-
ceiver case, the signal suf-
fers a 1/112 power loss in 
reaching the target and a 
1/R2 loss in the signal return-
ing from the target to the ra-
dar receiver. For the radar 
case, therefore, the total 
power loss is figured by 1/R4. 
However, for the radar de-
tector case, the power loss is 

only 1/R2, not 1/R4, as it does 
not have to look at reflected 
(bounced) radar energy. 
Thus, the detector can see 
the detectee twice as far 
away. All things being equal, 
you should hear him at 
twice the distance that he 
can see you. That provides a 
beep to the wise. 
X-Band Radars. There are 

over 70,000 speed radar sets 
in operation in the US— 
about 95% in X-band. 

K-Band Radars. About 5% 
of the radars operate in this 
band, and this number is in-
creasing as equipment-de-
sign technology for this 
band improves. 

Radar Detectors. It is esti-
mated by manufacturers 
that there are approximate-
ly 2 million radar detec-
tors in use in the US. Their 
use probably will increase 
as federal laws are en-
forced additionally by state 
authorities. 
The Superheterodyne Ra-

dar Detector. The superhet-
erodyne receiver is the best 
type of circuit that you can 
buy. They are just now be-
coming available in quanti-
ty on the radar-detector 
market and range in price 
from about $150 to $300. 
The circuit is the same as 
that employed in most AM, 
FM, and TV receivers and is 
very selective in frequency. 
Because of this feature, the 
receiver is able to reject al-
most all the signals that can 
be found in the outside 
world of the present-day ra-
dar speed detectors. 
Use of the 5-15-GHz Re-

ceivers. The modified re-
ceiver you are using covers 
about 5-15 GHz. You'll hear 
many different kinds of sig-
nals in this frequency band, 
some of interest, some of no 
interest, and some a bother. 
Whatever the reason for you 
to use it, remember—the 
FCC under Title 47 of the 
Communications Act of 
1934 states that no radio re-
ceiver can be licensed, re-
stricted, or banned. And that 
includes any government 
agency or state. Happy 
I istening! • 
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STATION CONTROL 
COMPUTER  FOR LESS 

THAN $160 
Combine I/O board g $59.95 with Sinclair 
Computer g $99.95 which will provide 
you with hardware for the following appli 
cations. 
FOR EXAMPLE: 

• Control satellite tracking equipment 
• Rec & omit RTTY & morse code 
• Perform station logging 
• Automatic contest duplication sheet 
• Repeater controller 

FEATURING: 
Parallel I/O port (expandable) 
90 day warranty 

I 0 Board with our Real Time Clock Calendar 
Day al JJeek 

31  99  7 

Future Products 
• Touch Tone " encoder/decoder 
• Speech and Sound synthesize/ 

MODEL 
Built 8 Bare PCB 

Tested 8 Manual 

DESCRIPTION PRICE 

31 0 

31 5 
MASTER I/O WITH CLOCK $59.95 

$24.95 
MODEL 310 ACCESSORY BOARDS   

320  A to D and D to A converter  $47.95 
325  $19.95 

330  Wireless control system (BSR")  $69.95 
340   Solid State AC Relay   $19.95 

SPECIALIZED PARTS FOR MODEL 315   
316  Sinclair edge connector, 46 pin w/key $12.95 
317  Clock IC and crystal (tested)  $ 4.95 

California residents add 6%  Shipping and handling $ 3.95 

Send self addressed 
stamped envelope 
for catalog. dk AUDIO 

P 0  Boo 3295 

VI S A/ M A STE R C A R D  Escondido, C A 92025 - 0580 

(61 9) 741 - 51 32 (24 Hr  Order Line) 

COMMUNICIITIONS  

SERVICE 
SPECIALIST 

CC 
LOW RATES  REPEATERS 

45 DAY WARRANTY!  MARS MODS 

40  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  r 2C0  

VI SA 

GUY 
N2CJ W 

2 Sit 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 750 coaxial down-
lead, including a 3' jumper and matching transformer. 
The Micro-System includes a full 6 month warranty. 

Micro-System (MS-021)  s159" 
Micro-System (MS-578)   '169" 
Micro-System (MS-645)   '179" 
Shipping & Handling  USA  '4" AK. HI & PR  

Data Service Company  612-636-9469 
‘,346  3110 Evelyn Street 

Roseville, MN • 55113 
Mas M-COM VISA' 

JIIIINNIP 

COMPARE the HAZER TM 

with foldover + telescoping towers 
• Antenna syste ms m ount on H azer- Hazer follows parallel to 
outside of to wer - Raise to to wer top or lo wer co mpletely to 

ground level. 

• Safety lock syste m on Hazer operates w hile raising-lo wering & in 
nor mal position. Never can MIL 

• W eight transferred directly to to wer. Winch cable used only for 

raising 8 lo wering. 

• Will support m ost antenna arrays up to 20 sq. ft. 

• High quality m aterials 8 w ork manship 

• Safety - speed • convenience - s mooth travel 

• Ease to install and use 

• For Rohn 20 8 25 to wer — Other to wers on request 

C o mplete with winch, 100 ft of cable. hard ware and instructions 

H AZER II Heavy alu m. $279.95 • $17 CO U PS 

H AZE R III Standard alu m. $199.95 • $13.00 U PS 

H AZE R IV Heavy gal. steel $249.95 • $28.00 U PS 

Specify m ast dia meter when ordering 

MARTIN ENGINEERING P.O. BOX 253 BOONVILLE, MO 55233 

p•-' 134  816-882-2734 A 

FASTL= 
-SCAN t$399 

Have you tried it yet? 
ATV TRANSMITTER/CONVERTER 

'10 Watts Output 
'Standard Frequencies Available 
*Broa dcas t Standard Sound 
• High-resolution & color video 
'Regulated AC Supply Built In 
•Tuneable Downconverter & Preamp 

Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are...Show the 
shack, home movies, computer games, video tapes, etc. 

ATV DOWNCONVERTER 
For those w ho w ant to see the A T V action 
before they commit to a complete station, 
the TVC-4 is for you. Great for public ser-
vice setups, demos, and getting a buddy 
interested. Just add an antenna and a TV 
set tuned to CH. 2. 3. or 4 and plug in to 117 
volts a.c.  $89.00 

TVC-4L extra low-noise version . . .$105 delivered in USA 
HOMEBREWERS: ASK FOR OUR BASIC FOUR-MODULE PACKAGE 

CALL OR WRITE FOR O U R C O M PLETE LI ST O F S PE CI FI C ATI O N S, station set-
up diagrams, and optional accessories which include antennas, modulators, 
detectors, test generators, cameras. etc. WE ARE A FULL-LINE SUPPLIER OF 
ALL YOUR ATV NEEDS. 
TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by 
mail. All prices are delivered in USA. Allow three weeks alter order for delivery. 

TVC-4 

(213) 447-4565 

P.C. ELECTRONICS 2522 Paxson Lane, 

Tom W6ORG  Maryann WB6YSS  Arcadia, California 91006 
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Bill Bowman VE4AFO 
744 Christie Avenue 
Selkirk, Manitoba 

Canada R1A 2H9 

Personalize the 
M800 RTTY Program 

Now you can design and save your own version 
of this popular software package. 
All it takes is a POKE or two. 

Since the introduction of the low-priced micro-
computer for the home mar-
ket, radio amateurs have 
quickly taken advantage of 
the fact to modernize their 
ham shacks. These individu-
als very quickly realized 
that not only was the 
machine capable of doing 
housekeeping chores, but 
also it could be used on the 
air. The first software for the 
TRS-80's use on CW and 
RTTY was the Macrotronics 
M80 written by Dr. Ron 
Lodewick N6EE. This pro-
gram was a fantastic learn-
ing experience for all users 
and the enthusiasm generat-
ed was sufficient to con-
vince Ron to create the 
M800. As the FCC opened 
the door for the use of ASCII 
in the USA, shortcomings 
were found in that portion 
of the program. It was not 
long at all before Ron issued 
FREE a corrected version 
called the M800 1.1. 
Now come the shortcom-

ings of any software that is 
mass-produced. Being mass-
produced, one must orga-
nize the program to suit his 
or her operating circum-
stances. I do not fault 
Macrotronics for this be-

cause to maintain a viable 
operation, one soon has to 
lose the personal touch. If 
the software was to be con-
structed tailor-made for the 
individual, the cost would 
be astronomical, as you can 
well appreciate. 
To get started, simply 

load and run the M800 as 
usual (make sure you have 
the hardware turned on). 
Once you have entered your 
name and callsign, you can 
proceed to set the program 
as you would for operating, 
such as CW shift, ignore 
returns, fast diddle, etc. 
Now that you are satisfied, 
run through the operating 
steps until you are sure you 
have it the way you want. 
Proceed to program the 
three message memories 
and try them out as well just 
to be sure that they function 
correctly. Once satisfied, go 
to the receive mode and 
enter the name of the sta-
tion that you work most of-
ten. This is an added touch 
that saves time. 
Now that the program is 

running properly, break the 
out by resetting (don't forget 
to use the break key if you 
have the expansion inter-
face) and POKE the number 

of diddles and lines of CQ, 
RY, and QBF. You can now 
load TBUGHI and punch a 
new tape with the P com-
mand as follows: 
P 43F0 6652 4575 M800 <ENTER> 

This will give you a per-
manent copy. It would be 
advisable to make a few 
backups prior to trying out 
the tape as TBUG does not 
verify. I have made several 
different copies, for normal 
operating, contesting, 
DXing, and other operations. 
The information that I 

have to pass on to you is 
very simple and should 
make the software a dream 
to use. The program will 
come up running in the re-
ceive mode with all of your 
information stored as an in-
tegral part of the program. 
The only other software that 
you require to accomplish 
the task is TBUG, but this 
must be relocated out of the 
way of the M800. If you 
have trouble with the relo-
cation, an excellent article is 
available in 80 Microcom-
puting, issue #1, January, 
1980, page 118. 
Disk users will also bene-

fit as the program can be 
auto-loaded. Using the Ap-
parat 40 Track Newdos +, it 

takes less than five seconds 
to receive. Also using 
Newdos SUPERZAP, you 
can change the CQ, RY, and 
QBF messages to suit the 
operation. I have changed 
the CQ message from 

CQ CQ CQ CQ CQ CQ CQ 
CQ CQ CQ CQ CQ CQ CQ 
CQ CQ CQ CQ CQ 

to 
CQ TEST CQ TEST CQ TEST 
DE VE4AFO CQ TEST CQ 
TEST CQ TEST DE VE4AFO. 

This is only a simple ex-
ample of program manipu-
lation; you are limited only 
by your own imagination. 
An added feature is one 

that should make people 
very happy: The trouble-
some keybounce can be 
overcome using the utility 
DBNC found in 80 Micro-
computing issue #1, Jan-
uary, 1980. If you have more 
than 16K, it is very simple to 
relocate by changing the 
ORG statement. 
I hope this will help your 

operating; your comments 
would be appreciated. Spe-
cial thanks go to my father, 
Jim Bowman, and to Bert 
Anderson VE4AP. Without 
their help, this article would 
not have been possible.• 
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Custom Mailing Lists on Labels! 

Amateur Radio Operator NAMES 

(  HAM HELP 
I need an audio frequency counter which 

will work with a Swan 350. I am blind and 

need some way of determining the exact 

frequency I am working. 

Norm Fettig KIIGIR 
309 E. Yorkshire Dr. 

Stockton CA 95207 

I need information on the US Navy's 

WVVII MBIA transceiver. I am also looking 

for technical information and parts for the 

General Dynamics AM/PRC-70 (XE 2) or a 

similar model. 

Tony Grogan WA4MRR 

5 RoKingwood Dr. 

Taylors SC 29887 

I am looking for schematics and techni-

cal manuals for the Exam-eter solar capaci-

tor checker, model CF, type 1.60; Graetz 

2900 long-wave, medium-wave and broad-

Custom lists compiled to your specifications 
—Geographic by ZIP and/or State; by Age or 
Birthdate; by Licence Issue or Expiration 
Date —on labels of your choice 

Total List: 411,000  Price: US/Thousand 

Call 203: 438-3433 for more information 

Buckmaster Publishing  22, 
70 Florida Hill Rd , Ridgefield. CT 06877 

The Spider Antenna 
The modern multi-band mobile antenna 
—switch to 10, 15, 20 or 40 meters 
without stopping to change resonators. 

Features of the Spider" Antenna 
• The Spider  Antenna is less than six feet high 
and the longest resonator projects out from the 
mast 24 inches. This gives a slim pro-
file, low height and light weight, offer-
ing little wind resistance and 
eliminating the need for a \  
spring mount. 
• Each resonator is tuned to 
the desired portion of the band by 
a tuning sleeve which slides over the 
outside of the resonator. 
• S WR is approximaterly 1:1 at the 
selected resonant frequency. 
• Base impedance approximately 50 
ohms, requiring no matching nt.twork. 
• Ideal for use on vans, campers, 
motor homes, travel trailers; also 
in mobile home parks, apart-
ment houses and condominiums. 
The Spider" Adapter converts 
any mono-band antenna with a half. 
inch mast into a modern four-band antenna. 
The Spider'" Maritimer" is the ultimate for 
marine use. Made of non-magnetic stainless steel 
and nickel-chrome plated bronze, using regular 
Spider"' resonators and tuning sleeves. 
Accessories —Bumper, ball, angle and stud 
mounts. Quick disconnects. RG-58A/U coaxial 
cable and connectors. Ground radial systems. 
Copper foil and copper braid ground straps. 

For further infor mation, prices write or call 

U 5 

• AT E NT 

MULTI-BAND ANTENNAS 
71 31  O WE N S M O UTH AVE N UE, S UITE 463 C 

CA N O GA PARK, CALIF. 91 30 3 

TELEPH O NE: 121 31 341-54 60  

cast radio. or. 87(267)x53, series 171/7, 
586828; US Navy model RBB-1 CRV46147 

receiver; Hanimex model TOP 850 calcula-

tor; and Collins ART-13 transmitter. 

Roger Moe N7KGG 

Route 1, Box 1140 

Wapato WA 98951 

I would like to start an Alcoholics Anony-
mous net. Any recovering alcoholics or 

others interested in such a net, please con-

tact me. 

Raymond W. Guenther N2CWB 

20-47 33rd St. 

New York NY 11105 

I am still looking for a manual for the 
Globe Scout 680-A. I will pay for all costs. 

Dennis Cornell WD4HRO 

7835 Captain St. 

Millington TN 38053 

this publication 
is available in 
microform 
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University Microfilms International 

300 North Zeeb Road 
Dept. P R. 
Ann Arbor, MI 48106 
U.S.A. 

18 Bedford Row 
Dept P R 
London, WC 1R 4EJ 
England 

Subscription 
Problem? 

73 Magazine does not keep subscrip-
tion records on the premises. there-
fore calling us only adds time and 
doesn't solve the problem. 

Please send a description of the 
problem and your most recent ad-
dress label to: 

73 Magazine 
Subscription Dept. 
PO Box 931 
Farmingdale, NY 11737 

Thank you and enjoy your subscription 

SONY M ead 
SAVE $150 

SONY ICF-2001 Shortwave Receiver 
Receives AM, SSB & CW modes from 150 to 29,999 
KHz & FM 76 to 108 MHz PLL/Synthesized keyboard 
tuning. LCD digital readout: Scan: 6 memories; 5-step 
LED S-meter: SSB/CW clarifier, Slide bass & treble 
controls: 4" speaker: Sleep timer: Tape lack, Tilt 
stand: AM/FM telescopic antenna; Built-in ferrite bar 
antenna: AM long wire antenna; 12vdc or 120vac 
Uses AC adaptor. (3) "0"  (2) "AA" cells or optional 
car battery cord. Supplied with AC adaptor. AM long 
wire antenna, carrying strap & shortwave handbook. 
Batteries not included 6 M.1?  2 '",1 4-lbs 

Reg. $349  - Closeout $19995 
Quantity limited. Send Check or Money Order For 
prompt shipment. Call TOLL FREE 1-800-558-0411 
and use MASTERCARD/VISA or request CASH COD 
Allow $5 for UPS shipping charges in the 48 States. 

, 

MasterCard 

Use your CREDIT CARD! 

AMATEUR 
ELECTRONIC SUPPLY 
4828 W. Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores in: Clearwater, FL • 
Orlando FL • Wickliffe, OH • Las Vegas. NV 

ALL BAND TRAP 
ERTICAL ANTENNAS 

FULL izath WAVE - An Bands! Automatic Selecticn 
with proven 111-0 Traps. 3 Models-ALL self supporters 
Ground or roof mount. HEAVY Double wall se•mless 
Aluminum lower  section - Hi STRENGTH  FIBEF-
GLASS  TUBING OVER -ALL.  NO W OBBLY. LL - 
MP), TRAPS - NO UNSIGHTLY CLAMPS needed 
Same sloe all the way up 1 V4" - Tr•ps hidden Inside 
You can use It in • 1 ft. 31,1  Backyarde  Neighbors  wile 
never know this Is • HI-Power  ALL Direction DX Ar - 
tenna.  FOR APART MENTS, RO W HOUSES, MC-
BILE HOMES - CONDOS etc. where minimum space 
and neat appearence Is MANDATORY! Instant "Drise 
In round mount (Included). Use with or without radios 
(Included) (All •ngie roof mount - Extra )COMPLETELY 
PRETUNED -NO ADJUSTMENTS NEEDED EVES) 
NO TUNER NEEDED  Oyer  Al  Bands (except 133 
meter - 400 KC) SWR 1-1 to 2-1 at Band edges, Strcl. 
S0239 connecter- SO ohm for any length RG58U - 
RGeU feedlene. Matches ALL MAKES  TRANSCIEV-
(RS. 2000 Watt PEP. Input power. Shipped - PRE-
PAID IN USA.  Assembles  in 10 min  using  on y 
screwdriver. WEATHERPROOF) 

No -AVT60-10 —  5 Bend — 256" — 1.17995 
No.- AVT40-10 — 4 Band —  18 M̂  —  $129.95 
No.- A V T 20-10 — 3 Band —  114"  599.95 

SEND FULL PRICE FOR PP DEL IN USA (Canada 
is $5.00 extra for postage, clerical.  Customs etc.) or 
order using VISA.  MASTER CARD or AMERICAN 
EXPRESS,  Gino Number and  Ex. date. Ph 1-308-
236-5333  9AM-6P M weekdays.  We ship in 2-3 

days  Prices well  increase,  so  order  NO W 
AND SAVE.  AN Antennas G  ed for 1 year 
-10 d•y money back trial, if returned in new condi-
ton.  Free Inf. 

WESTERN  ELECTRONICS  •"*" 843  

Dept. A7- 3  Kearney  Nebr  66647 
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( SOCIAL EVENTS 
Listings in this column are provided 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. 

MORRIS PLAINS NJ 

MAR 4 

The Split Rock Amateur Radio Associa-

tion will hold its sixth annual electronics 

auction on Friday. March 4, 1983, at VFW 

Post 113401, State Route 53, Morris Plains 

NJ. The Morris Plains VFW hall is located 

a short distance from US 202 and NJ 10 

and is easily reached via 1-80, I-287, and 

US 46. Admission is $1.00. Doors will open 

at 7:00 pm for unloading and inspecting 

equipment and the auction will com-

mence at 800 pm sharp. Items to be sold 

must be working equipment and loose 

parts must be bagged in the largest quan-

tity possible. A commission of 10% will be 

taken on the first $50.00 of each sale. 

Commissions are payable in cash only. 

Refreshments will be available. Talk-in on 

146.385/146.985 (WR2ADB) and 146.52. 

For more information, please write to 

SARA. PO Box 3, Whippany NJ 07981. 

OLD BRIDGE NJ 

MAR 6 

The Old Bridge Radio Association will 

holds its third annual auction on March 6, 

1983, at the K of C Hall. Pine Street (just 

off Route 18). Old Bridge NJ. Doors will 

open for registration and inspection at 

9:00 am and the sale will begin at 10:00 

am. Admission is $2.50. On successful 

sales, there will be a club commission of 

10% on the first $100 and 5% on the re-

mainder. Food and drink will be available. 

Talk-in on .72/.12, .34/.94, and .52. For 

more information. contact Fred Goldberg 

WA2BJZ. 29 Clearview Road, East Bruns-

wick NJ 08816, or phone 1201)-257-8753. 

SOUTH ST. LOUIS MO 

MAR 11 

The Jefferson Barracks Amateur Radio 

Club will hold its annual auction and ham-

fest on March 11. 1983. at the Carondelet 

Sunday Morning Athletic Club in South St 

Louis MO. 

EGG HARBOR CITY NJ 

MAR 12 

The Shore Points Amateur Radio Club 

will hold Springiest '83 on Saturday. March 

12. 1983, from 9:00 am to 3:00 pm. at the 

Atlantic County 4-H Center, Route 50. Egg 

Harbor City NJ (near Atlantic City). Admis-

sion is $3.00 at the gate and $2.50 in ad-

vance; XYLs and children will be admitted 

free. Sellers' space is $5.00 and sellers 

must bring their own tables. There will be a 

large, heated building with commercial 

power, as well as outside covered tailgating 

spaces. Refreshments will be available. 

Talk-in on 146 985 and .52. For more infor-

mation and reservations. write SPARC. PO 

Box 142, Absecon NJ 08201 

LAFAYETTE LA 

MAR 12-13 

The Acadiana Amateur Radio Associa-

tion will sponsor the ARRL-approved 23rd 

annual Lafayette Amateur Radio Hamfest 

on Saturday and Sunday. March 12-13, 

1983. at the Carencro High School, High-

way 182 North. 21/2  miles north of I-10, 

Lafayette LA 

FORT WALTON BEACH FL 

MAR 12-13 

The Playground Amateur Radio Club 

will hold its 13th annual North Florida 

Swapfest on Saturday, March 12. 1983, 

from 8:00 am to 4:00 pm, and on Sunday, 

March 13. 1983. from 8:00 am to 300 pm. at 

the Okaloosa County Fairgrounds. Fort 

Walton Beach FL. 

MARTINSVILLE IN 

MAR 13 

The Morgan County Amateur Radio 

Club will sponsor the Martinsville Ham-

fest on March 13, 1983, beginning at 8:00 

am. at the Morgan County 4-H Building 

and Fairgrounds. Admission is $3.00 in 

advance and $4.00 at the door; children 11 

and under will be admitted free. Flea-mar-

ket space with a table is $5.00 and flea-

market space without a table is $3.00. Pre-

mium tables are $20.00. Tables will be 

available on a first-come basis and the 

best spaces will be assigned first. Vendor 

setups will start at 5:00 am and parking 

will be free. Talk-in on 147.66/.06. For tick-

ets. table reservations, and information, 

send an SASE to Aileen Scales KA9MBK, 

3142 Market Place, Bloomington IN 47401. 

TRENTON NJ 

MAR 13 

The Delaware Valley Radio Association 

will hold its 11th annual flea market on Sun-

day, March 13, 1983, from 8:00 am to 4:00 

pm, at the New Jersey National Guard 

112th Field Artillery Armory, Eggerts Cross-

ing Road, Lawrence Township. Registra-

tion is $2.50 in advance and $3.00 at the 

door. There will be an indoor and outdoor 

flea-market area and refreshments, includ-

ing breakfast at 7:00 am. Sellers must bring 

their own tables. Talk-in on 146.52 and 

146.07/.67. For further information, send an 

SASE to DVRA, PO Box 7024, West Trenton 

NJ 08628. 

WINCHESTER IN 

MAR 13 

The Randolph Amateur Radio Associa-

tion will hold its 4th hamfest on Sunday, 

March 13, 1983, from 800 am to 5:00 pm, in 

the National Guard Armory, Winchester IN. 

Ticket donation is $3.00 and children under 

12 years old will be admitted free. Table 

space (by reservation only) is $5.00 with a 

table and $2.50 without. There will be a flea 

market, dealers, programs, food, and drink. 

Setups will be on Saturday from 6:00 pm to 

8:00 pm and on Sunday from 6:00 am to 8:00 

am. Talk-in on 147.90/.30, 224.90/223.30. and 

146.50. For reservations and more informa-

tion, contact RARA. Box 203, Winchester IN 

47394, or phone Jake Life W9VJX at 

(317)-584-9361. 

ERIE PA 

MAR 19 

The Radio Association of Erie PA will 

hold The RAE Eyeball OSO Party on Satur-

day, March 19, 1983, at the Perry Highway 

Hall. 8/10 of a mile south of 1.90 on the 

west side of Route 19. Admission is $2.00 

per person. Tables (8-foot) are $3.00 each 

and are by reservation only. Food will be 

available. There will be FCC testing for ap-

plicants that mail Form 610 to the Buffalo 

office by February 22nd. Talk-in on .01/.61 

and .221.82. 

MARSHALL MI 

MAR 19 

The Southern Michigan ARS and the 

Calhoun County Repeater Association 

will hold the 21st annual Michigan Cross-

roads Hamfest on March 19, 1983. begin-

ning at 8:00 am, at the Marshall High 

School. Marshall MI. Tickets are $2.00 at 

the door and $1.50 in advance. Table 

space is $.50 a foot. Doors will be open at 

7:00 am for exhibitors and there will be 

plenty of carry-in help and free parking. 

Food service will be available in the cafe-

teria. For tables or tickets. contact SMARS, 

PO Box 934, Battle Creek MI 49016, or 

phone Chuck Williams at (616)-964.3197. 

SAN FRANCISCO CA 

MAR 19 

The ARRL will sponsor the second Ama-

teur Radio Computer Networking Confer-

ence on March 19. 1983. in San Francisco 

CA. The conference will be in cooperation 

with the 8th West Coast Computer Faire be-

ing held March 18-20, 1983. This event will 

be hosted by the Amateur Radio Research 

and Development Corporation (AMRAD) 

and the Pacific Packet Radio Society 

(PPRS). For more information, contact Paul 

L. Rinaldo W4RI, 1524 Springvale Avenue, 

McLean VA 22101, or phone (7031-734-0878. 

UPPER SADDLE RIVER NJ 

MAR 19 

The Chestnut Ridge Radio Club will hold 

a ham radio flea market on Saturday. March 

19, 1983, in the Education Building, Saddle 

River Reformed Church, East Saddle River 

Road at Weiss Road, Upper Saddle River 

NJ. Admission is free. Tables are $10.00 for 

the first and $5.00 for each additional one. 

Tailgating is $5.00. Food and soda will be 

available. For further information. phone 

Jack Meagher W2EHD at (201)-768-8360 or 

Roger Soderman KW2U at (2011-666-2430. 

MIDLAND TX 

MAR 19-20 

The Midland Amateur Radio Club will 

hold its annual St. Patrick's Swapfest on 

March 19-20, 1983, from 8:00 am to 600 

pr's on Saturday and from 8:00 am to 3:00 

pm on Sunday. at the Midland County Ex-

hibit Building, east of Midland on High-

way 80 on the north side. Pre-registration 

is $5.00 (at the door. $6.00). Tables are 

$4.00 each. Refreshments will be avail-

able. Talk-in on .16/76 and .01/.61. For fur. 

ther information and reservations, please 

contact Midland Amateur Radio Club. PO 

Box 4401, Midland TX 79704. 

JEFFERSON WI 

MAR 20 

The Tr-County Amateur Radio Club will 

hold its annual hamfest on March 20. 1983, 

from 8:00 am to 3:00 pm at the Jefferson 

County Fairgrounds, Jefferson WI. Tickets 

are $2.50 in advance and $3.00 at the door. 

Tables are $2.50 in advance and $3.50 at the 

door. Parking is free and there will be plenty 

of food available. Talk-in on 146.52. 

146.221.82. and 144.89/145.49. For more in-

formation, advance tickets, and tables, 

send an SASE to Horace Hilker K9LJM, PO 

Box 204, 261 E. High Street, Milton WI 

53563. 

MAUMEE OH 

MAR 20 

The Toledo Mobile Radio Association, 

Inc., will hold its 28th annual auction and 

hamfest on Sunday, March 20, 1983, from 

8:00 am to 5:00 pm. at the Lucas County 

Recreation Center, Key Street, Maumee 

OH. Tickets are $2.50 in advance and 

$3.00 at the door. The auction is free and 

starts at 10:00 am. Ample free parking will 

be available all day and overnight. Flea 

market tables will be available and dis-

plays will be limited to electronics and 

ham gear only. There will also be commer-

cial exhibits, special programs for the la-

dies, and refreshments. Talk-in on 146.01/ 

.61. .19/.79, .34).94, 147.87/.27, .975/.375, 

and 146.52/.52. For more information, send 

an SASE to J. Honisko KB8YD. 1733 Park. 

way Drive N., Maumee OH 43537. 

MAUMEE OH 

MAR 29 

The annual meeting of the American 

Signaling Society is scheduled for March 

20, 1983. The meeting will begin promptly 

at 0100 hours UTC. Members and guests 

will convene in the Main Exhibit Hall of 

the Lucas County Recreation Center, 2901 

Key Street, Maumee OH. In addition to the 

election of officers, the ever-popular 

forum on the latest signaling techniques 

will be offered. A Century Club confab will 

also be held. For additional information, 

please send an SASE to The American 

Signaling Society, 4015 Windermere 

Road, Columbus OH 43220. 

CIRCLEVILLE OH 

MAR 20 

The Teays Amateur Radio Club will hold 

its sixth annual King of the Pumpkin Ham• 

test on Sunday, March 20. 1983, from 8:00 

am to 4:00 pm, at the Pickaway County 

Fairgrounds Coliseum Tickets are $2.00 

in advance and $3.00 at the door. Tables 

(8-foot) are $4.00 in advance and $5.00 at 

the door. Doors will be open for setups on 

Saturday at 4:00 pm and overnight securi-

ty will be provided. A large parking area 

and food will be available. Talk-in on 

147.78/.18 and .52/.52. For additional infor-

mation, please send an SASE to Dan 

Grant W8UCF. 22150 Hulse Road, Circle-

ville OH 43113, or phone (61 4474-6305. 

STERLING IL 

MAR 20 

The Sterling/Rock Falls Amateur Radio 

Society will hold its 23rd annual hamfest 

on March 20, 1983, beginning at 7:30 am, 

at the Sterling High School Field House, 

1608 4th Avenue, Sterling IL. Tickets are 

$2.00 in advance and $2.50 at the door. 

Commercial tables and flea-market tables 

requiring electricity are $5.00; all others 

are $3.00. A concession stand, free park. 

ing, and overnight space for self-con-

tained campers will be available. There 

will be commercial distributors. dealers, 

and a large flea market. Talk-in on 

146.25/.85 (W9MEP). For advance tickets. 

tables, and information. contact Sue Pe-

ters. 511 8th Avenue, Sterling IL 61081. or 

call 0315)-625-9262. 

BLACKSBURG VA 

MAR 21-24 

The Virginia Polytechnic Institute and 

State University will hold a Personal Mi-

crocomputer Interfacing and Scientific In-

strumentation Automation Workshop on 

March 21-24, 1983, on the Virginia Tech 

campus in Blacksburg VA. The workshop, 

directed by Drs. Paul Field, Chris Titus, 

Jon Titus, and Mr. David Larsen, is hands-

on, with the participant designing and 

testing concepts with actual hardware. 
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The charge is $595.00. For more informa-

tion. write Dr. Linda Lef fel, C.E.C., Virginia 

Tech, Blacksburg VA 24061, or call 

(703)-961-4848. 

CANTON OH 

MAR 26 

The Canton Amateur Radio Club will hold 

an auction on March 26. 1983. beginning at 

5:00 pm. at the Nimishillen Grange. Easton 

Street NE. Canton OH. Admission is $2.00. 

flea-market table space is $2.00. Free park-

ing will be available. Talk-in on 147.12/.72. 

For general information, phone Herb 

Bushong WD8IPE at (216)-488-2920. 

JOHNSTOWN PA 

MAR 27 

The Conemaugh Valley Amateur Radio 

Club will hold its sixth annual hamfest on 

Sunday, March 27, 1983. from 800 am to 

4:00 pm, at the East Taylor Fire Hall, which 

is located on Route 271, 5 miles south of 

Route 22 (4 miles north of Johnstown). 

There will be plenty of food and refresh-

ments available. Talk-in on 146.34/.94. 

GRAYSLAKE IL 

MAR 27 

The Libertyville and Mundelein Ama-

teur Radio Society will hold LAMAR& 

FEST 1983 on Sunday, March 27. 1983. be-

ginning at 8:00 am, at the Lake County 

Fairgrounds, Routes 45 and 120. Grays-

lake IL. Tickets are $2.00 in advance or 

$3.00 at the door. Tables (9-foot) are $5.00 

each. Reservations are encouraged be-

cause choice locations will be assigned 

first. Commercial setups will begin at 6:30 

am and other setups will begin at 7:00 am. 

There will be free parking, and breakfast 

and lunch will be available. Talk-in on 

147.63/.03 and 146.94. For tickets, table 

reservations, or exhibitor information, 

send an SASE to LAMARS, PO Box 751, 

Libertyville IL 60048. 

MADISON OH 

MAR 27 

The Lake County Amateur Radio Associa-

tion will hold their fifth annual Lake County 

Hamfest and Computer Fest on Sunday, 

March 27, 1983, from 8:00 am to 4:00 pm, at 

Madison High School, Madison OH (40 

miles east of Cleveland). Admission is $2.50 

in advance and $3.50 at the door Table and 

display space (all indoors) is $5.00 for a 

6-foot table and $6.50 for an 8-foot table. 

There will be plenty of free parking. Doors 

will open for exhibitors at 5:30 am. Talk-in 

on 147.811.21. For reservations and more in-

formation, send an SASE to Lake County 

Hamfest Committee, 37778 Lake Shore 

Boulevard, Eastlake OH 44094, or phone 

1216)-953-9784. 

BALTIMORE MD 

MAR 27 

The Baltimore Amateur Radio Club, Inc. 

(BARG). will hold the 1983 Greater Balti-

more Hamboree and Computerfest on 

March 27. 1983. beginning at 800 am. at 

the Maryland State Fairgrounds Exhibi-

tion Complex (located east of 1-83 exit 17. 

three miles north of 1-695, north of Balti-

more), Timonium MD. Admission is $3.00) 

children under 12 will be admitted free. 

Overnight accommodations are available 

in the immediate area. Amateur-radio, per-

sonal-computer. and small-business-corn-

outer dealers will be present. There will be 

an indoor flea market, a large hard-sur-

faced outdoor tailgate area, food service, 

free parking, and guest speakers through-

out the day. For additional information 

and table reservations. contact GBH&C. 

PO Box 95, Timonium MD 21093-0095, or 

phone (301)561-1282 For a recorded an-

nouncement, dial (301)-HAM-TALK. 

SOMERSWORTH NH 

APR 9 

The Great Bay Radio Association will 

hold its 3rd annual hamfest-f lea market on 

Saturday, April 9, 1983, from 900 am to 

300 pm, at the Somersworth Armory, 

Somersworth NH. The entrance fee is 

$1.00 per person. Food, refreshments, and 

free parking will be available. For advance 

registrations and further information, 

write Great Bay Radio Associations. PO 

Box 911, Dover NH 03820 

MADISON WI 

APR 10 

The Madison Area Repeater Associa-

tion, Inc. (MARA), will hold its eleventh an-

nual Madison Swapfest on Sunday, April 

10, 1983, at the Dane County Exposition 

Center Forum Building. Madison WI. 

Doors will open at 8:00 am for commercial 

exhibitors and flea-market sellers, and at 

9:00 am for the general public Admission 

is $2.50 per person in advance and $3.00 at 

the door. Children twelve and under will 

be admitted free. Flea-market tables are 

$4.00 each in advance and $5.00 at the 

door. Features will include commercial 

exhibitors, a flea market, an all-you-can-

eat pancake breakfast, and a barbecue 

lunch. Plenty of parking space and nearby 

hotel accommodations are available. 

Talk-in on 146 16/.76 (WR9ABT). For reser-

vations (early ones are advised) or more 

information, write to MARA, PO Box 3403. 

Madison WI 53704. 

FRAMINGHAM MA 

APR 10 

The Framingham Amateur Radio Associ-

ation, Inc., will hold its 8th annual spring 

flea market on Sunday. April 10. 1983, at the 

Framingham Civic League Building, 214 

Concord Street (Route 1261, downtown 

Framingham MA Admission is $2.00 and 

doors will be open at 10:00 am. Tables are 

$10.00 (pre-registration required) and 

sellers may set up beginning at 8:30 am 

Radio equipment, computer gear, and food 

will be available. Talk-in on .75/.15 and .52. 

For more information. contact Ron Egalka 

K1YHM. 3 Driscoll Drive, Framingham MA 

01701. 

SOUTH SIOUX CITY NE 

APR 15-17 

The 39 Hundred Club will hold the 1983 

Midwest ARRL Convention on Friday, Sat-

urday, and Sunday, April 15-17, 1983, at 

the Marina Inn, South Sioux City NE, di-

rectly across the river from Sioux City. On 

Saturday, features will include a OCWA 

breakfast, a 3900 Club luncheon, an all-

day ladies' program, and an evening ban-

quet with entertainment. There will be 

seminars, displays, commercial exhibits, 

and a 66-table flea market, all indoors in 

the same building. Tables (8 ft. x 30 in.) 

are $5.00 for the 3 days, $4.00 for Friday 

night and Saturday. For table reserva-

tions, contact Al Smith WOPEX, 3529 

Douglas Street, Sioux City IA 51104. Ex-

hibitors should contact Jim Boise 

KAOGZY, 22 LaSalle Street, Sioux City IA 

51104. Setup time is Friday afternoon, 

April 15th. Convention fees are $6.00 for 

the 3 days: advance banquet reservations 

are $10 00 (at the door. $12.03). For ad-

vance banquet tickets and motel reserva-

tions, write to Jerry Smith WODUN, Akron 

IA 51001. For general information, contact 

Dick Pitner WOFZO, General Chairman. 

2931 Pierce Street, Sioux City IA 51104. 

DAYTON OH 

APR 23 

The Washington University Amateur 

Radio Club will hold a reunion dinner on 

Saturday, April 23, 1983. at the Dayton 

Hamfest. All past members of the club are 

invited. For more information, contact 

Washington University ARC WOOEV, Box 

1128. St. Louis MO 63130. 

PARAMUS NJ 

MAY 1 

The Bergen ARA will hold a Ham Swap 

'n' Sell on May 1. 1983, from 800 am to 

400 pm, at Bergen Community College. 

400 Paramus Road, Paramus NJ. Admis-

sion for sellers is $3.130: buyers will be ad-

mitted free. There will be thousands of 

spaces but tailgating only. Sellers must 

bring their own tables. Talk-in on .79/.19 

and .52 For more information, contact 

Jim Greer KK2U, 444 Berkshire Road, 

Ridgewood  NJ  07450.  or  phone 

(201)-445-2855. 

DULUTH MN 

MAY 7 

The Arrowhead Radio Amateur Club will 

hold its annual swapfest on Saturday. May 

7, 1983, from 10:00 am to 3:00 pm. at the 

Holiday Inn, 207 West Superior Street. 

downtown Duluth MN. Admission will be 

$2.50 in advance or $3.00 at the door Tables 

(4-foot) are $3.50 in advance or $4.00 at the 

door There will be plenty of food, free park-

ing in the ramp, and an enclosed shopping 

mall for the XYLs. Talk-in on .34/.94. For ad-

vanced reservations, room discount rates, 

or more information, send an SASE to Jerry 

Frederick NOBNG, 1127 104th Avenue 

West, Duluth MN 55808 

CEDARBURG WI 

MAY 7 

The Ozaukee Radio Club will sponsor 

its 5th annual swapfest on Saturday. May 

7, 1983, from 800 am to 100 pm, at the Cir-

cle B Recreation Center, Highway 60. Ce-

darburg WI (located 20 miles north of Mil-

waukee). Admission is $2.00 in advance 

and $3.00 at the door. All 8-foot tables are 

$3.00 Sellers will be admitted at 7:00 am 

for table setups. Food and refreshments 

will be available. For tickets, tables, 

maps. or more information, send an SASE 

to 1983 Ozaukee Radio Club Swept est. PO 

Box 13, Port Washington WI 53074. 

ROCHESTER NY 

MAY 20-21 

The Rochester Manifest, in conjunction 

with the ARRL New York State and Atlan-

tic Division Conventions, will be held on 

May 20-21, 1983. at the Marriott Thruway 

Hotel and the Monroe County Fair-

grounds. Tickets are $4.00 in advance and 

$5 00 at the gate. Flea-market tickets are 

$2.00 per space. The banquet will be held 

at 630 pm on Friday and be followed by 

the annual Funfest at 8:00 pm. The flea 

market will open at 6:00 am on Saturday: 

the commercial exhibits, at 8:30 am. The 

hamfest will close at 6:00 pm. There will 

be FCC exams given at the Rochester 

Hamfest for those who have sent Form 

610 to FCC, 1307 Federal Building, 111 W. 

Huron Street. Buffalo NY 14202. by May 

1st. A ladies' program will be available. 

Talk-in on 146.28/.88 and 144.51/145.11. 

For advance tickets, contact K2MP, 737 

Latta Road, Rochester NY 14612. For 

more information, write Rochester Ham-

fest. 300 White Spruce Boulevard, Roch-

ester NY 14623. 

MUNCIE IN 

MAY 22 

The fourth annual MAARC Hamfest will 

be held on Sunday. May 22, 1983. in the 

Memorial Building located on the grounds 

of the Delaware County Fairgrounds. Ad-

vance admission tickets are $2.00 and ta-

bles are $5.00 each. Two new features are 

computer displays and the first annual 

Middletown USA OSO Party which will be 

run during this weekend. The MAARC club 

station will be in operation from the ham-

fest site. Electrical hookups and security 

will be provided during the entire show in 

a clean and fully enclosed building. For 

additional information, write Walt Rob-

bins, Jr. WA9ZES, Publicity Chairman. RR 

2. Box 340E. Muncie IN 47302 

CUMBERLAND ME 

JUL 30 

The Blackstrap Repeater Association 

will hold the second annual Greater New 

England Hamfest on Saturday. July 30. 

1983, from 8:00 am to 5:00 pm. at Cumber-

land Fairgrounds, Cumberland ME. Tick-

ets are $1.00 in advance and $2.00 at the 

gate. There will be forums, exhibits, 

meetings, speakers, dealers, and a giant 

flea market. Food and free camping will 

be available. Talk-in on 147.691.09, 146.52, 

3.940, and 146.13/.73. For more informa-

tion. call Ed Williams KA1FZD at (207)-

8,46-3509. 

TRUMANSBURG NY 

AUG 27 

The annual Finger Lakes Hamfest will 

be held on August 27. 1983. from 8:00 am 

to 5:00 pm, at the Trumansburg Fair-

grounds, Rt. 96, 12 miles NW of Ithaca NY. 

Admission is $2.00 at the gate There will 

be a flea market, commercial exhibitors, 

a boat anchor auction, refreshments, and 

a craft show for the ladies. Talk-in on 

.371.97 and .52. For further details. write 

Dave W2CFP, 866 Ridge Road, Lansing 

NY 14882 

HAM HELP 
I have the following equipment available 

for cost of postage or free pickup; the 

Heathkit GR-88, which shorts the ac power 

supply, and the Heathkit GR-98, which 

drifts slightly 

Steve Clifton WA2TYF 

800 W. End Ave. 

New York NY 10025 

I need frequency-determining networks 

with 2125-Hz and 2295-Hz center frequen-

cies for use with a Northern Radio Com-

pany dual-frequency-shift tone converter. 

type 152. model 2 

Bob Workman WA4ZZN 

PO Box 942 

Atlantic Beach NC 28512 

1 would like to find a Knight KG687 sweep 

generator and the schematics for a Sony 

MX-12 microphone mixer and the Scott 

299-T audio amplifier. 

Dave Overton 

1709 W. 30 

Austin TX 78703 
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CONTESTS 
Robert Baker WB2GFE 

15 Windsor Dr. 

Atco NJ 08004 

OCWA OSO PARTY—PHONE 

Starts: 0001 GMT March 12 

Ends: 2000 GMT March 13 
This is the second part of the 26th annu-

al OCWA OSO party. You can work the 

same station more than once providing it 

is on another band. Only the bands listed 

under frequencies will count in this OSO 

party. 

EXCHANGE: 

OSO number, operator's first name, 

QCWA chapter identification (official 
number or name), and state or country. 

Members not affiliated with a chapter 

should use "AL." 

FREQUENCIES: 

Any authorized amateur frequency in 

the bands that are listed below is permis-
sible. The following suggested frequen-

cies have been selected to minimize inter-

ference to others; however, please feel 

free to wander up or down from these it 

you so desire: 3900-3930. 7230-7260, 
14280-14310, 21350-21380, 28600-28630. 

These frequencies are selected as a start-

ing place. When pileups occur, don't be 

afraid to go either side of these fre-

quencies. 

SCORING: 

Each contact made with another OCWA 

member will count as a single point. This 
year's contest has three multipliers: chap-

ters, states, and countries. For each band, 

every new chapter is a multiplier of one, 

every new state (USA) is a multiplier of 

one, and every new country (ARRL DXCC 

list) is a multiplier of two. At the end of the 

party, add up your total contacts for all 

bands and multiply it by the sum of all 

your multipliers for all bands. This will 

give you your total and final score. 

ENTRIES: 

Please keep separate logs for each 

band. Logs should include the following 

information: time (GMT), call, OSO num-

bers, name, chapter number or name, and 

state or country. It is the responsibility of 

each contestant to provide a legible log, 

no carbon copies, and to list all claimed 

contacts. The total contacts and multipli-

ers for each page should be recorded at 

the bottom of each page. The total con-

tacts for the party will not be returned. 

Make sure you have correct postage when 

you mail your logs. Send logs no later than 

March 31st to: Spaceport Center 466, 

Donald McClenon N4IN, 3075 Florida 

Avenue, Melbourne FL 32901. Separate 

logs and scores must be submitted for 

both the CW and phone parties. 

YL ISSB OSO PARTY —CW 

Starts: 0001 GMT March 12 

Ends: 2359 GMT March 13 
Two six-hour rest periods are required. 

Operating categories include: single oper-

ator, DX/WK partners, and YLJOM teams. 

All bands will be used and the same sta-

tion may be contacted on different bands 

for contact points but not as country 

multipliers. VHF and UHF may be used 
but all contacts must be direct and not 

through repeaters. Nets are not allowed! 

EXCHANGE: 

Name, RST, SSB number, country, W/K 

state or VE province, and DX/WK partner's 

call. If no partner, leave blank. If non-

member, send "no number." 

CALENDAR 
Mar 5-6 

Mar 12-13 

Mar 12-13 

Mar 12-13 

Mar 12-14 

Mar 12-14 

Mar 13 

Mar 19-20 

Mar 19-20 

Mar 19-21 

Apr 9-10 

Apr 9-10 

Apr 16 

Apr 16-17 

Jun 11-12 

Jun 25-26 

Jul 9-10 

Jul 15-17 

Aug 6-7 

Aug 19-21 

Sep 10-11 

Oct 8-9 

Oct 9-10 

Oct 15-16 

Nov 5-6 

Nov 19-20 

Dec 3-4 
Dec 10-11 

ARRL International DX Contest— Phone 

YL ISSB OSO Party—CW 

OCWA OSO Party—SSB 

Morton Contest 

Idaho OSO Party 
Virginia OSO Party 

Wisconsin OSO Party 

Bermuda Amateur Radio Contest 
Tennessee OSO Party 

BARTG Spring RTTY Contest 

CARE Commonwealth Phone Contest 
ARRL OSO Party—CW 

Holiday in Dixie OSO Party 

ARRL C)S0 Party—Phone 

ARRL VHF OSO Party 

ARRL Field Day 

IARU Radiosport Championship 

45 Magazine SSTV DX Contest 

ARRL UHF Contest 

45 Magazine UHF FSTV DX Contest 

ARRL VHF OSO Party 
ARRL OSO Party—CW 

ARRL OSO Party—Phone 

ARRL Simulated Emergency Test 

ARRL Sweepstakes —CW 

ARRL Sweepstakes—Phone 
ARRL 160.Meter Contest 

ARRL 10.Meter Contest 

FREQUENCIES: 

On HF, use the USA General-class band 

portions. Check 80 and 40 meters on the 

hour. 

SCORING: 

Score 3 points for each member con-

tacted on own continent, 6 points if differ-

ent continent. Nonmember contacts 
count one point. Only member station 

contacts count for multipliers. Multipliers 

are each state, country, and VE province; 

also, each team contacted but only once 

for each team. When DXNVK partners con-

tact each other, it counts as a double mul-

tiplier. If your total dc input power is 250 

Watts or less during the entire OSO party, 

then count an additional power multiplier 

of two. Final score is sum of OSO points 

times the total multiplier. 

AWARDS: 

Special certificates will be awarded to 
the winners of each category. Regular cer-

tificates for country, US state, and Cana-

dian province winners. 

ENTRIES: 

Logs must show date/time (GMT); sta-

tion contacted; RST: mode; band; SSB 

number; US state, VE province, or country; 

and period of rest time. Summary sheets 

show states, Canadian provinces, coun-

tries, YL/OM teams, and DXNVK teams 
and partner contacts. Send logs and sum-
mary sheets to: Rick & Minnie Connolly 

(KORDJ & KABALX), Star Rt. 1, Crocker MO 

65452 prior to June 1st. Be sure to indicate 

who your DXNVK partner is! 

WORKED ALL MORTON 

CONTEST 

0001 GMT March 12 to 

2400 GMT March 13 
Morton stations will be working all 

bands, phone and CW, about 5 kHz apart 
up from the bottom edge of the General 

portion of each band. Contest exchange 

consists of RS(T) and state, province, or 

country. Certificates will be issued to 

those hams who have OSOs with five or 
more members of the Morton Amateur 

Radio Club or residents of Morton, Illinois 

during the contest period. To receive the 

award, applicants should send log infor-

mation listing at least five Morton con-

tacts along with a large SASE to: 

WD9AEU, 701 Columbus Ave., Morton IL 

61550. 

IDAHO OSO PARTY 

Starts: 0000 GMT March 12 

Ends: 2359 GMT March 14 

Sponsored by the Kootenai Amateur 

Radio Society of northern Idaho. 

EXCHANGE: 

RS(T) and Idaho county, state, province, 

or country. 

FREQUENCIES: 

SSB —3920, 7260, 14250, 14325, 21325, 

21380, 28550. 

CW-50 kHz up from the lower band 

edge. 

Novices-25 kHz up from their lower 

band. No net frequencies. please! 

SCORING: 

Idaho stations score 1 point for each 
OSO and multiply by the number of Idaho 

counties, states, VE provinces, and coun-

tries worked. Others score 1 point per 

Idaho OSO and multiply by the total 
number of Idaho counties worked. 

AWARDS. 

Awards will be issued to the top scorer 
in each Idaho county, state, VE province, 

and country. 

ENTRIES: 

Mailing deadline for all entries in the 

USA is April 16th, May 1st for all DX coun 

THE OLD TIMER'S BULLET 11 
Itt 01.1.1l1AL JOURNAL, Arrospia WIRELESS ASSOCIA110N. Iro 

Published for the OW Time Wireless Operator. Historian and Collector 

NEWSLETTER OF THE MONTH 

Galena crystals, horn speakers, and 4-pillar tubes are all subjects you would not 

expect to find in a modern amateur publication—unless it happened to be the Old 

Timer's Bulletin, this month's winner in 73's newsletter contest. 

The Bulletin is published by the Antique Wireless Association, which is devoted to 

the research and documentation of the early history of wireless communications. 

What differentiates this bulletin from many others is the relatively little space de-

voted to organizational news; instead, the Bulletin contains a variety of construc-

tion articles, historical shorts, and sage antique-radio restoration advice. 
The December, 1982, issue included construction plans for a 1928-vintage trans-

mitter using two UX-210 tubes and the design parameters for Atwater Kent horn 

speakers. Another article, "Arthur Wehnelt and His Wonderful Cathode," looked at 

the contributions of this little known physicist, while contributor Alan Douglas 
pulled Raytheon's 4-pillar tubes out of the cobwebs. 

Special sections include columns for antique-radio collectors, a section on 
home-brewing parts, and tips on restoring old radios. 

The Bulletin is spiced with reprints of news articles and cartoons from early in 
the century, and the artwork throughout meshes with the publication's focus on 

that era. Reading it, you could almost imagine that you were back in thedaysof the 

spark gap. 

The Bulletin is typeset and printed, with good-quality black and white photo-

graphs throughout. Even those who do not remember the days when the tube was 

king can enjoy reading about the early progress of electronics and probably learn a 
thing or two in the process. 

Congratulations to the Antique Wireless Association for making the good old 

days alive and interesting. 

If your club would like to enter 73's newsletter contest, send a copy to: Editorial 
Offices, 73, Peterborough NH 03458. 
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tries and Canada. Send entries to: 

Vladimir J. Kenna KN7K, South 1555 

Signal Point Road, Post Falls ID 83854. 

VIRGINIA OSO PARTY 

Starts: 1800 GMT March 12 
Ends: 0200 GMT March 14 
The 1983 OSO party is again sponsored 

by the Sterling Park Amateur Radio Club 

of Sterling Park, Virginia. The same sta-

tion may be worked on each band and 

each mode. Virginia stations may contact 

in-state stations for OSO and multiplier 

credit. Virginia mobile stations may be 

worked in each new county they operate 

from for new OSO and multiplier credit 

regardless of whether or not previously 

worked on the same band and mode in 

another county. ORP stations must run 5 

Watts or less for their entire operating 

time. 

EXCHANGE: 

OSO number starting with 001 and 0TH 

consisting of state, province, DX country, 

or Virginia county. Virginia stations note 

that the reference for valid counties is 

CQ's Counties Award Record Book which 

lists a total of 95 countries. 

FREQUENCIES: 

Phone-3930, 7230, 14285, 21375, 

28575, and anywhere on 160-meter band 

except in DX windows for US stations. 
CW-60 kHz up from the low end of 

each HF band except anywhere in 10- and 

160-meter bands or Novice subbands. 

SCORING: 

Count one point per OSO. Virginia sta-

tions multiply total OSOs by the sum of 

states, Canadian provinces, DX countries, 

and Virginia counties worked. Others 

multiply OSOs by the number of Virginia 

counties worked. 

AWARDS: 

Engraved plaques to the top scoring 

stations in the following categories: high 

Virginia single operator (fixed location), 

sponsored by K3RZR and KA3DTE; high 
Virginia mobile station donated by Elec-

tronic Equipment Bank of Vienna. Virgin-

ia; high out-of-state (including DX) station; 
high ORP station (if 5 or more ORP entries 

are received) donated by K7HMP. 

ENTRIES: 

Follow ARRL standard contest guide-
lines for logs. Indicate each new multipli-

er as worked. Send a summary sheet, with 

your log and an SASE for a copy of the 

results, to: Virginia OSO Party, c/o Barry 

Pybas KW4I, 313 W. Derby Avenue, Ster-

ling Park VA 22170. Mailing deadline is 

April 15th. 

WISCONSIN OSO PARTY 

1700 TO 2400 GMT March 13 
Use both CW and phone, stations may 

be worked once per mode on each band. 

Mobiles may be worked again when 

changing counties. No repeater OSOs! 

EXCHANGE: 

RS(T) and state, province, or Wisconsin 

county. 

FREQUENCIES: 

Phone-3990, 7290, 14290. 

CW-3560, 7050, 14060. 

SCORING: 

Phone contacts count 1 OSO point 

while CW contacts count 2 OSO points. 
Wisconsin stations multiply OSO points 

by total number of states, provinces, and 

Wisconsin counties. DX countries count 

for OSO points but not multipliers. Non-

Wisconsin stations multiply OSO points 

by number of Wisconsin counties (72 

max). As a bonus, Wisconsin mobiles add 

500 bonus points for each county that you 

operate from outside your home county 

with a minimum of 15 OSOs per county to 

qualify. 

AWARDS: 

Awards will be presented to the highest 

scores in each state and province, as well 

as to the highest aggregate club score. 

ENTRIES: 

All entries must contain a log con-

sisting of: time in GMT, call, RS(T), state, 

Wisconsin county, mode, and a score 

summary. Logs containing more than 100 

OSOs must be accompanied by a dupe 

sheet. Entries must be postmarked by 

April 15th and sent to: Wisconsin OSO 

Party, c/o West Allis Radio Amateur Club, 

PO Box 1072, Milwaukee WI 53201. 

BERMUDA AMATEUR RADIO 
CONTEST 

Starts: 0001 GMT March 19 
Ends: 2400 GMT March 20 
The Bermuda Amateur Radio Contest, 

in its 25th year, is again sponsored by the 

Radio Society of Bermuda. The contest is 

open to all licensed amateurs in Canada, 
the USA, the United Kingdom, and the 

Federal Republic of Germany. Of the 

48-hour contest period, your total operat-

ing time cannot exceed 36 hours with off 

periods clearly logged. Each of f period 

must not be less than three consecutive 

hours. All stations must be single 
operator only and must be operating from 

their own private residence or property. 

Use all bands, 80 through 10 meters. No 

crossband or crossmode contacts are per-

mitted. Additionally, no phone contacts 

are allowed between Wand G or West Ger-

many on 40 meters. 

EXCHANGE: 

All stations will send RS(T) reports and 

give the following: Canadians add prov-

ince, UK stations add county, US stations 

add state, West German stations add 

DOK number, and Bermuda stations add 
parish. US and Canadian stations may ex-

change reports with West German, UK, 

and Bermuda stations only. UK and West 

German stations may exchange reports 
with US, Canadian, and Bermuda stations 

only. 

SCORING: 

Each completed contact, on each band, 

counts 5 points. Only one contact per sta-

tion on each band regardless of mode. For 

all stations outside Bermuda, the multipli-

er is the total number of VP9s worked on 

each band. For Bermuda stations, the 
multiplier is the total number of states, 

provinces, counties, and DOK numbers 
for West Germany worked on each band. 

AWARDS: 

Printed awards to the top scorer in each 

state, province, county, and DOK area in 
West Germany. The top scorer in Canada, 

US, UK, and West Germany shall receive a 
trophy to be awarded at the Society's an-

nual dinner held in October of each year. 

Round trip air transportation plus accom-
modation will be provided to overseas 

winners to enable them to receive their 

awards. Top winners for the 1979 through 

1982 contests shall be eligible for the area 

awards only. 

RESULTS 
1982 WASHINGTON STATE OSO PARTY 

CERTIFICATE WINNERS 

Multi-

CallsIgn  OSOs  pliers 

Alaska 

NL7D  28  16 

Arizona 

W7ZMD  104  32 

W7RIR  63  29  4,785 

Arkansas 

WB5RYB  44  20  2,180 

California 

N60A  64  29  5,568 
W6OUL  45  19  2,242 

Colorado 

WA4EFE  55  24  3,936 

Connecticut 

KAIICX  28  14  1,176 

Florida 

WA4FNA  49  16  2,352 

Georgia 

N4NX  66  27  4,401 

K E4XW  61  21 

Idaho 

KU7Z  3  3 

Illinois 

N9AUZ  59  25  4,050 
K9H RC  37  20  2,220 

W9OWM  28  16  1.200 

Indiana 

KI9U  94  36  9,000 
KK9G  46  21  2,415 

WD8OBB  42  23  2,277 

Kansas 

WDOCCW  96  34  6,528 

W PC  37  23  2,438 

Kentucky 

WA4EBN  50  26  3,900 

Louisiana 

W5WG  101  33  9,174 

Maine 

KAIHB  18  15  810 

Maryland 

W3FG  40  18 

Massachusetts 

W1A0E  26  17  1,326 

KAICLV  28  12  1,008 

N. Michigan 

W8WVU  70  30  6,300 

WB8WKO  75  30  5,640 

KS80  66  26  4,472 

Minnesota 

WBOLNO  13  10  260 

Missouri 

WA4PGM  19  13  494 

Nebraska 

WOJJL  12  7  238 

New Jersey 

W2CC  2  2  8 

New Mexico 

K500  11  8  184 

Now York 

W2WSS  25  15  1,125 
N2DBD  25  12  900 

North Carolina 

W40MW  39  23  2,668 

Oklahoma 

K5KW  40  20  2,380 

Multi-

Total  Calisign  OSOs  pliers  Total 

Oregon 

896  WA7ROS  120  36  9,432 

Pennsylvania 

9,216  WA3JXW  30  16  1,296 

South Carolina 

KE4VP  3  3  18 

South Dakota 

WA013ZD  4  4  36 

Tennessee 

WDOSIG  17  13  663 

Texas 

W5PWG  73  27  5,724 
N500  37  25  2,775 

WA5DTK  44  20  2,300 

W7LN 

K7SOD 

Utah 

13  9  351 

13  8  312 

Vermont 

2,772  WB2NDE + K2OE 
61  27  4,428 

18  Virginia 

W4KMS  27  16  1,168 

Wisconsin 

WB9PYE  47  19  2,489 

Canada 

British Columbia 

VE7FBS  27  13  702 

Manitoba 

VE4RF  29  18  1,566 

Ontario 

VE3KK  42  18  2,268 

Prince Edward Island 

VE1ABIJ  6  4  72 

Brazil 

ZY1NEZ  11  7  154 

Japan 

JA2YKA (JE2SR8, JA9SSY, JR2GMC) 

2,106  51  25  3,250 
JA1 WVK  19  8  440 

New Zealand 

ZL2RY  29  13  1,131 

Washington 

Adams county 

N7AYF/M  92  37  6,808 

Asotin county 

KN7L  181  46  24,426 

Benton county 

K7FR  250  46  23,000 

Chelan county 

K7GAH  63  28  5,292 

Clallam county 

WA7YMC  175  44  18,832 

Clark county 

W7GHT/M  25  15  1,125 

Columbia county 

N7AYF/M  93  34  6,324 

Cowlitz county 

KA7JVW  185  43  15,910 

Douglas county 

N7AYF/M  52  27  2,808 
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ENTRIES: 

Logs must show all dates and times in 

GMT. A separate sheet must be used for 

each band. All contestants to compute 

their own scores and check for duplicate 

contacts. Dupe sheets must be submitted 

with logs to cover each band where more 

than 200 contacts are logged. For every 

duplicate contact for which points are 

claimed, a penalty of three contacts will 

be deducted by the contest committee. An 

excess of claimed duplicates may mean 

disqualification. No penalty will be exact-

ed against duplicates for which no points 

are claimed. Each page must be clearly 

numbered and marked with contestant's 

call, year. and band to which it refers. All 

contestants must sign a statement that 

they have complied with the rules and 

terms of their license. All logs must be 

received by the Contest Committee, Radio 

Society of Bermuda, Box 275, Hamilton 5. 

Bermuda, not later than May 31st. Over-

seas contestants are recommended to 

forward their logs via airmail. All de-

cisions of the contest committee are final. 

Bermuda parish abbreviations are as 

follows: SAN —Sandys, PEM —Pembroke, 

SOU — Sout h a m pt o n, HAM —Hamilton, 

STG — St. George, DEV — Devonshire, 

WAR — Warwick. SMI —Smiths, PAG — 

Paget. 

TENNESSEE OSO PARTY 

2100 GMT March 19 to 

0500 GMT March 20, 

1400 to 2200 GMT March 20 

This is the 13th annual OSO party spon-

sored by the Tennessee Council of Ama-

teur Radio Clubs. You may work the same 

station on different bands, modes, or 

counties. Repeater contacts are not al-

lowed. Mobiles compete against mobiles, 

portables against portables. Single-trans-

mitter entries only. No county line opera-

tions allowed for multiple contacts. Por-

table stations must set up per field-day 

rules. No "list" operations are allowed. 

No CW contacts in phone bands. 

EXCHANGE 

Signal report and state, province, coun-

try, or Tennessee county. 

SCORING: 

Score one point per phone OSO; 1.5 

points per CW OSO. Combine phone and 

CW scores as one contest. Recognition 

will be given for phone or CW only scores. 

Tennessee stations multiply OSO points 

by sum of number of different states. Ten-

nessee counties, and VE/VO provinces. 

All others multiply OSO points by the 

number of dif f went Tennessee counties 

worked (95 max). For each portable or 

mobile station working outside their 

home Tennessee county, score 500 bonus 

points for each county outside of home 

county with a minimum of 10 OSOs. 

FREQUENCIES: 

Phone-1860, 3980, 7280, 14280, 21380, 

28580. 

Novice -3725, 7125, 21125, 28125. 

CW— 1815 and approximately 50 kHz up 

from bottom of each band. Note, you must 

log a minimum operating time of 10 min-

utes for each change of band or mode. 

AWARDS: 

Plaque to highest scoring Tennessee 

fixed, Tennessee mobile and portable, 

plus out-of-state fixed. First place certifi-

cates to highest scoring station in each 

state, Canada, DX country. Tennessee 

Novice/Technician. out-of -state Nov• 

ice/Technician, Tennessee phone only, 

and Tennessee CW only. Participation 

certificates to every station sending in 

logs with at least 15 contacts. 

ENTRIES: 

Logs must show date/time in GMT, sta-

tion worked, band, mode, exchange, and 

score. Submit a cross-check sheet similar 

to ARRL CD77 for each band and mode 

with 100 or more contacts. Logs must be 

legible to avoid disqualification. Logs 

must be postmarked by May 1st and sent 

to: Oak Ridge ARC, Attn: Contest Coordi-

nator, PO Box 291, Oak Ridge TN 37830. 

Please include a business-size addressed 

envelope with your logs 

BARTG SPRING 
RTTY CONTEST 

Starts: 0200 GMT March 19 

Ends: 0200 GMT March 21 

The total contest period is 48 hours, but 

not more than 30 hours of operation is per-

mitted. Time spent listening counts as 

operating time. The 18 hours of nonoper-

ating time can be taken at any time 

during the contest, but off periods may 

not be less than 3 hours at a time. Times 

on the air must be summarized on the 

summary sheet. 

There are separate categories for sin-

gle-operator, multi-operator, and short-

wave-listener stations. Use all amateur 

(  HAM HELP  ) 
I am looking for original copies of the 

TME 11-227 and TME 11-227A directories of 

W WII German and Japanese radio equip-

ment. I also need intelligence equipment 

from pre- and post- WWII such as the 

SSTR-1 and the SSTR-5. 

Tony Grogan WA4MRR/FONZ 

5 Rollingwood Dr. 

Taylors NC 29687 

I want to get in touch with people who are 

experienced in dealing with power com-

panies and who know what can be con-

sidered normal or abnormal power line 

noise. 

Gary Mitchell KH8AC 

PO Box 184 

Cornwall Bridge CT 06754 

Could someone please help me find a 

manual for the Telequipment model D-66 

oscilloscope? It was made in England. I will 

gladly pay for the manual or for a good copy 

of it. 

W. G. Driscoll KC4KE 

6060 James Rd, 

Austell GA 30001 

I would like to locate the manual and 

schematics for the Hammarlund HFM-40. I 

will pay for postage and copying costs. I am 

also interested in hearing from anyone who 

has put the HFM-40 on 6-meter FM as a 

repeater. 

David Kelly N4HHE 

4223-D Myrtlewood Dr. 

Huntsville AL 35805 

bands from 80 through 10 meters. Sta-

tions may not be contacted more than 

once on any one band. 

EXCHANGE: 

The message exchange consists of: 1) 

Time in GMT; this must consist of a full 

four-figure group, and the use of the ex-

pression "same" or "same as yours" will 

not be acceptable. 2) RST and message 

number; the message must consist of a 

three-figure group starting with 001 for 

the first contact made. 

SCORING: 

All 2-way RTTY contacts with other sta-

tions within one's own country are two 

points; outside your country are ten 

points. All stations can claim a bonus of 

200 points for each country worked, in-

cluding their own. Note that any one coun-

try may be counted again if worked on a 

different band, but continents are 

counted only once. The ARRL country list 

is used and, in addition, each WIK, VE/VO, 

and VK call area will be counted as a 

separate country. Final score is (sum of 

OSO points times the total number of 

countries worked) added to (the number of 

countries times 200 bonus points each 

times the number of continents). 

Note, proof of contact will be required 

in cases where the station worked does 

not appear in any other contest log re-

ceived, or the station worked does not 

submit a check log. 

AWARDS: 

Certificates will be awarded to the 

leading stations in each of the three 

classes, the top station in each con-

tinent, and the top station in each W/K, 

VE/VO, and VK area. 

If a contestant manages to contact 25 

or more different countries on 2-way RTTY 

during the contest, a claim may be made 

for the Quarter Century Award (C)CA) is-

sued by BARTG and for which a charge of 

$3.00 (USA) or 15 IRCs is made. Make your 

claim at the same time you send in your 

log. Holders of existing OCA awards 

should indicate and list any new countries 

to be added to their existing records. 

Make your claims at the same time that 

you send in your log. However, due to the 

high volume of work, it will not be possible 

to prepare and dispatch any new awards 

or update any existing awards until the 

final results of the contest have been 

evaluated and published. 

Additionally, if any contestant man-

ages to contact stations on 2-way RTTY 

on each of the six continents and the 

BARTG contest manager has received ei-

ther a contest or check log from each of 

the six stations concerned, a claim may 

be made for the WAC Award issued by the 

American RTTY Journal. The necessary 

information will be sent to the Journal 

who will issue the WAC Award free of 

charge. 

ENTRIES: 

Use a separate sheet for each band and 

indicate all times on the air. Logs should 

contain: date/time in GMT; callsign of sta-

tion worked: RST and message number 

sent; time, RST, and number received; and 

points claimed. Logs received from short-

wave listeners must contain the callsign 

of the station heard and the report sent by 

that station to the station he is working. 

Incomplete loggings are not eligible for 

scoring. The summary sheet should show 

the full scoring, the times on the air and in 

the case of multi-operator stations, the 

names and callsigns of all operators in-

volved with the operation of the station. 

All logs must be received by May 31st in 
order to qualify. Summary and log sheets 

are available from the contest manager at 

the address shown below. The judges de-

cision will be final and no correspondence 

can be entered into, in respect of incorrect 

or late entries, and all logs submitted will 

remain the property of the British Amateur 

Radio Teleprinter Group. Send entries to: 

Ted Double G8CDW, 89 Linden Gardens, 

Enfield, Middlesex. England EN1 4DX 

SPRING VHF/UHF OSO PARTY 

Starts: 2100 GMT March 26 

Ends: 0400 GMT March 27 
Sponsored by the Ramapo Mountain 

Amateur Radio Club, this year's rules for 

this VHF/UHF contest are similar to last 

year's rules and current ARRL contest 

rules. Operating classes are defined as 

follows: single operator —one person per-

forms all transmitting, receiving, spotting, 

and logging functions: multi-operator — 

those obtaining any form of assistance, 

such as the use of relief operators, log-

gers. or spotting nets. 

EXCHANGE: 

Each 2-way QS0 must include an ex-

change of station callsign and section 

designator. 

SCORING. 

The grid-square and range scoring sys-

tem has been retained, based on proven 

results obtained from the 1982 ARRL UHF 

contest. Each section is a geographical 

area one degree in longitude by one de-

gree in latitude, identified by a 4- or 5-digit 

number indicating the next lowest degree 

of longitude and latitude. For example. 

RMARC club station WA2SNA, located in 

Oakland NJ at 74  15' west and 41° 

03' north, would use a section designator 

of 7441. 

Each OSO has a point value based on 

the distance between stations as deter-

mined by the larger of the differences be-

tween the section designators' latitude or 

longitude plus 1, with a maximum of 10 

OSO points. For example, WA2SNA in 

7441 works W3XX in 7638. The difference 

between 74 and 76 is 2. The difference be-

tween 41 and 38 is 3. The larger difference 

is three; adding one to it results in 4 OSO 

points. 

The section multiplier is the total nurn-

ber of different sections worked per band. 

The following band multipliers are used to 

determine the final score for each band: 

50 MHz= x 2, 144 MHz = x 1, 220 MHz = 

x 8,432 MHz = x 4, and 1296 MHz = x 16. 

The score peL band is equal to the total of 

OSO point values per band times the sec-

tion multiplier times the band multiplier. 

The total score is the sum of individual 

band scores. 

ENTRIES 

Prepare a separate log sheet for each 

band. Heading information must include 

your station callsign, section designator, 

and class of entry. Each OSO entry must 

include the date and time in UTC, callsign, 

section designator, and OSO point value. 

Each band summary must include the to-

tal of OSO point values and the total of dif-

ferent sections worked. 

One entry sheet should be prepared for 

each band. They should include the band, 

OSO point total, number of sections, band 

multiplier, and band score. Also include 

the total of all band scores, your station 

callsign, your section designator, ARRL 

section and division, and mailing address. 

It must also be signed by the licensee or 

trustee of the call used. 

Until May 1, you may send an SASE to 

the Ramapo Mountain ARC, PO Box 364, 

Oakland NJ 07436, to receive logs and en-

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

from page 8 

which is sought in schools, but merely 

that the right system be used in getting an 

answer. 

We know that some people have no 

problem at all in learning the code. These 

people normally see no reason why every. 

one else shouldn't have to learn the code. 

too. I'm fortunate in that I am able to get 

my code speed anywhere I want it in a jif-

fy. A few hours and fm zipping along. It 

took me maybe a half hour to learn the 

code in the first place and just a few hours 

to get to 13 per. The nervousness of the ex-

am put me off the first few times I went 

down, but finally.  after not having prac-

ticed more than an hour total since failing 

the test, I went down.  .more to help 

another chap than to take the test myself. 

I decided that well, hell, as long as I was 

there, why not? Passed —no strain. 

Others are able to rack up hundreds of 

hours trying for the big 13 and develop 

quite an inferiority complex over the situa-

tion. They try code tapes, copying over the 

air, classes, and so on. Nothing works. I'm 

talking about reasonably intelligent peo-

ple. The army found that a certain percen-

tage of their recruits were just flat unable 

to learn the code, so they would try them 

out for a few days and get rid of the people 

who were difficult learners. 

Now, if a person makes a serious effort 

to learn the code, but is prevented by a 

lack of the right brain circuits. I assume 

that this is the kind of stupid person we 

want to keep out of our hobby. right'? And I 

assume that no matter what this person 

has achieved outside of this code failure, 

he should be prevented from getting a 

ham ticket and bothering us. I have in 

mind some absolutely brilliant elec-

tronics engineers I've known who tried 

and tried to get the code and just 

couldn't...who needs that kind of trash 

on the bands? 

No, the majority is probably right in 

pushing hard for us to keep our present 

system of encouraging everyone to cheat 

as much as possible on the technical ex-

am. using the Bash materials so they 

don't have to know one damned thing 

about electricity, ...and sorting it out with 

the fabled code test ...unless. of course, 

they buy those California tapes...in 

which case, they will have in their hands 

the actual FCC code test. Oh, well, we 

can't win 'em all, right? Will these tapes 

be available in Dayton again this year? 

Bet they will. 

More than changes in the exams or in 

the code tests, perhaps it is time for us to 

consider putting more of the responsibili-

ty for the growth of amateur radio onto our 

clubs. Right now, most of our clubs at• 

tract newcomers, who attend a few meet-

ings and then get bored, dropping out. For 

the most part, I've been finding our ham 

clubs in the hands of a few old-timers who 

like to get together and meet each other 

Not much more than that happens. I see 

youngsters very rarely at club meetings 

and when I do. I often hear grumbling by 

the grizzled old men who sit toward the 

back of the room in a separate group. 

Perhaps we are happy with a dying hob-

by and perhaps these old-timers are ab-

solutely right ... we shouldn't make any 

changes. Why should we go out and try 

to get 12-year-old kids into hamming'? 

They're a bore on the air and create trou-

ble at club meetings. Besides, all this 

stuff about needing kids so they can be-

come career engineers and technicians is 

a waste of time „ . we can buy all we want 

from Japan and other Asian countries. 

Heck, even if we did develop technicians, 

our companies couldn't afford to compete 

with Japan and Taiwan ...wages are too 

low over there. And besides, their govern-

ments are backing their electronics in-

dustries while ours is doing its best to 

screw ours. 

Yes, perhaps the old-timers are right 

and the situation is completely hopeless 

and there is no use in even trying to do 

anything about it. 

But. Pollyanna me ... always the hope-

less idealist ...I keep thinking that if we 

could only get our ham clubs to get into 

the excitement of recruiting youngsters in 

the 12-15-year age bracket ... infect them 

with the virulent virus of hamming... run 

classes as part of our club activities ... 

and then have it so our clubs could give 

the license exams instead of wasting 

FCC money on this, we just might get 

some growth started. 

We have such an incredible way to go to 

even catch up with Japan, much less get 

ahead of them again in electronics. that 

even if we were to get ham radio growing 

at 33 % per year, it would take over ten 

years just to catch up  and a few more 

years to get ahead again. It may take that 

long before the government (congress) 

recognizes that business needs help, in-

stead of regulation and taxing, if it is go-

ing to compete on a world basis. I really 

hate to see the US losing one electronics 

market after another to Asia... because 

we have so few technicians, so much diffi-

culty getting growth capital, minimum 

wages driving up costs, so little emphasis 

on automation and robotics... and so on. 

When I looked into building a new plant 

for our Instant Software division, I found 

where the bottom line was. Let's say I 

wanted to set up a plant with $100,000 

worth of equipment to produce a product 

which I would sell largely worldwide. Now, 

in the US, before I could invest the 

$100,000, I would have to earn $200,000 

and send half of that to the government in 

taxes. In Ireland, I found that I would have 

to invest only $50,000 and the government 

there would match that, giving me the 

needed $100,000. Further, the government 

would train workers for me at their ex-

pense...and wages would be far below 

ours to boot. Is it any wonder that Apple, 

Memorex, and many other firms expanded 

into Ireland instead of adding facilities 

here? You get four times the bang for the 

buck there, so businessmen put down 

their waving flags and were practical. 

Getting back to hamming...one of the 

reasons I have been pushing so hard for 

all these years to get the legislation 

through to allow clubs to give the tests is 

my faith in the clubs as the best approach 

we have to getting growth of the hobby. 

Now that the law has been changed to per-

mit this. I'm anxious for us to get started. I 

believe that if clubs do the teaching of our 

newcomers and the testing, we won't 

need any FCC tests or code. The clubs will 

know who is serious and who isn't. I'm 

hoping that this sort of entry into the hob-

by. where newcomers are taught not only 

theory, rules, and such, but operating pro-

cedures and ham lore as well, will result in 

much better hams. 

In the meantime, I'll be pushing where I 

can  publishing articles on construc-

tion projects... and so on, all trying to 

keep things moving in the direction that 

seems most productive for hamming... 

and our country... in the long run. I'd sure 

like to have your help and support, but I'm 

used to being fought and jammed, so I'll 

do my best with or without help. 

BASHED YET? 

Yep, my good friend Dick Bash is at it 

again. You really have to give him a lot of 

credit. A lesser person would have 

become discouraged when the FCC 

changed the test on his blitz-taught stu-

dents and flunked almost all of them. 

Well, Dick had their money, so it was no 

skin off his  er „ nose, right? 

So Bash is going out again, giving his 

one-day intensive memorization of the 

FCC answer courses, all for the low, low 

price of $150 for the Tech/General or Ad-

vanced, or $225 (wow, a bargain!) for both. 

Dick has a nice guarantee for you, too... 

if you pass, he keeps the money. If you 

flunk, he keeps the money. What could be 

fairer than that? Oh, if he runs the class 

again, you can take it again for free if you 

can find it. If you don't register ahead of 

time. it's $25 more at the door for each 

course. 

Will the FCC be waiting for their 

nemesis again with a new exam and flunk 

his trusting flock? Heh, heh, only the 

Shadow knows. 

If the FCC doesn't change the ques-

tions. Bash will definitely get you ready to 

pass the exam. And you don't have to 

worry one little bit about having to learn a 

thing about electricity or radio. No knowl-

edge or understanding whatever is neces-

sary to pass this test once you have been 

grilled in the answers for a full day. But 

better not wait a day or you may start 

forgetting some of the test answers. 

Bash will be going around to Seattle, 

Los Angeles, San Jose, Chicago, Boston, 

and Dallas. Let me see... with about thir-

ty students per class, twelve classes in 

about a one-month period. ole Dick is go-

ing to really rake it in. Who says you can't 

make big money Out of amateur radio? 

Not counting all of his sales of books and 

code courses ($10), it looks as if Dick 

could pull in $45.000 in that one big swing. 

Hey, good work there. Dick! 

I don't know if Dick picked up the FCC's 

actual code exam from the booth near his 

at Dayton, but if he did, you are really in 

luck. Why, you would then be able to pass 

the whole FCC exam without knowing 

either the code or the theory, rules...or 

anything! By golly, if we can't get some 

growth in the hobby this way, what will 

do it? 

ANOTHER OGRE 

Not all of the falling behind of electron-

ics manufacture in our country can be laid 

at the feet of the ARRL and their incentive 

licensing disaster of 1963. The resulting 

loss of engineers and technicians to the 

country has been devastating, but there 

have been other factors involved which 

have worked to cut American production 

and put Americans out of work. 

One of the more insidious robberies of 

jobs has been caused by the borrowing of 

cash by the government to pay the in-

creasingly large government debt. 

They've done this via short-term, high. 

interest notes which investors have been 

buying. According to the most recent 

figures, the government is now responsi-

ble for 29.7 % of all borrowing. This has 

doubled in the last decade and has a lot to 

do with the unemployment situation. 

Remember that the more profits com-

panies can make, the more they will ex-

pand their operations, creating jobs. And 

as people make higher salaries they will 

spend more, again creating jobs. But 

when the government comes in with super 

high interest on their borrowing, this 

takes billions away from the private sec-

tor... billions which would otherwise be 

invested in making more jobs. 

The deficit of 1982 is mind-boggling, of 

course, but one sadder result of this is 

that the 200 billion will have to be bor-

rowed from investors. further robbing our 

industries of investment capital and thus 

preventing them from investing in growth 

and the badly needed creation of jobs. 

This bleeding of investment capital by 

the government reflects back on us in 

another insidious way. too. By keeping 

our industries from getting reasonably 

priced money for modernizing plants. they 

are forced to be ever less competitive with 

foreign manufacturers. Today. the US has 

the highest percentage of obsolete 

plants, the lowest percentage of capital 

investment. and the lowest growth of pro. 

ductivity of any major country. 

This is a difficult situation for those 

who want to expand welfare and unem-

ployment benefits. In order to get the 

money to pay people who are not working, 

we have to borrow it from those who are. 

And when we use money in that way, the 

government has to compete against our 

industries to borrow the money, taking it 

from them with higher interest rates. Yes, 

these people spend the money, but make 

nothing for us to buy in return for it, so the 

capital thus used up does not end up mak-

ing more. This unwinds the economy and 

makes us less productive. 

There is no simple answer to every-

thing, but we do at least see a lot of the 

problems which are sinking our country. 

The lack of capital for building new and 

modernizing old businesses is damaging. 

The lack of trained technicians and engi-

neers puts us at a further disadvantage. If 

we did have the cash to expand electron-

ics production, we would probably send it 

to Asia, where we would get more return 

for the investment because they have 

more and better technicians there. 

If we are able to start getting our kids in-

terested in amateur radio, we could, in a 

decade, begin to turn the engineer and 

technician problem around. The cash situ-

ation is not going to improve until we 

make it clear to politicians that we are 

serious about eliminating deficits. I note 

that there are a lot of senators and repre-

sentatives who do not yet have this mes-

sage.. which means that we are not 

making that clear. 

TOO MUCH SCIENCE? 

On my birth cent icate, it lists the oc• 

cupation of my father as "aviator" and my 

mother as "artist." If you think about that, 

you'll get some insight into my trains and 

lapses of thought. There is the mixture of 

the mechanical and the artistic which re-

sulted in a technical publisher. 

This same background has led me to be 

interested in both the scientific explana-

tions for the world and the occult ques-
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tions which science has been unable to 

answer. Science has done a good job of 

answering many questions about how the 

universe works. But it has also failed to 

successfully tackle a great many observ-

able phenomena. We have come to terms 

with many of these via religions, which 

call for belief without scientific proof. 

Other questions which are not answered 

either by science or religion tend to be 

pushed aside with annoyance. 

But it is dishonest of a scientist to deny 

the existence of data just because he is 

unable to explain it or set up an experi-

ment which repeats it. Science, if it is go-

ing to be true to itself, is going to have to 

admit that there are a lot of things which 

do not fit into the framework of the uni-

verse that they have built up. Scientists 

are going to have to start seriously trying 

to understand pesky things such as 

UFOs, ESP. reincarnation, PK, the spirit 

body, how memory works and where it is, 

medium communication with the dead, 

ghosts, and so on. 

The easy path pursued by most scien-

tists has been to unmask a few charlatans 

and then ignore everything else. Proving 

that a few of the UFO photos are fake 

doesn't solve the UFO situation at all. 

The more we interest our kids in techni-

cal hobbies, the more scientists we'll end 

up with. You don't develop first-rate scien-

tists by starting people in their 20s any 

more than you get good ballet dancers 

from late starters. No, it takes the twist of 

mind provided by amateur radio or com-

puters (and I think we can all agree that 

these hobbies definitely do twist the 

mind) to get a good scientist going. 

Dr. Hynek. the outstanding scientist in-

vestigating UFO phenomena, got his start 

as a ham. His credo seems to be much like 

mine... pointing to a wealth of data and a 

paucity of provable explanations...and 

asking if anyone can come up with a 

theory to explain all of this. 

For all of our wonderful progress in sci-

ence and the high technology gadgets we 

have derived from it, we still have an enor-

mous number of rather key things which 

we don't understand and thus have to ac-

cept on belief. Once we start getting a 

handle on some of these mysteries, we 

will have powerful tools for further prog-

ress. Will an understanding of the es-

sence of man lead to time and space trav-

el in some mode barely dreamed of today'? 

Or will we find out that there really is 

some benefit to praying to the coffee ta-

ble to have a nice day? 

The questions are there in large num-

bers. We have to find out more about talk-

ing with plants, Kirlian photography, mind 

photographs, bent spoons, and so on. Can 

an understanding of human memory lead 

us to design computer memories in a dif-

ferent way. perhaps ridding ourselves of 

all size limitations? 

Until we understand all of the mysteries 

of our world, we have plenty of room for 

science to work  and we need a good 

supply of new scientists. Hopefully, there 

will be a few more with the combination of 

the artistic and the mechanical...the sci-

entific and the metaphysical,  so that 

we will have some scientists able to 

tackle these things. Just ignoring them 

and refusing even to think about them is 

not a scientific answer. 

In the past, I have written about such 

odd phenomena as UFOs, both about my 

own experiences in this field and those of 

other readers. I got quite a bit of mail from 

hams who had had personal UFO experi• 

ences. The easiest way to handle things 

like this is to ignore them. There was a 

"Nova" program recently which went to 
rather great lengths to debunk UFOs. And 

since then. I've read quite a bit about the 

films they took for the show which were 

not shown, ,or even mentioned ... films 

which give strong evidence that 

something odd really is going on. For 

some reason, they wanted to do another 

whitewash on the subject. 

The same situation surrounds many of 

the anomalies which perplex the more 

thoughtful and open-minded scientists to-

day. One can still find scientists with 

good reputations in some field who refuse 

to accept that there is any such thing as 

mental communication. Yet most of us 

have experienced this at one time or an-

other, so we know it exists.. and wonder 

at the objectivity of someone who won't 

even check the evidence. I will never for-

get some emotional distress I was under 

one day many years ago. I was dis-

traught... and at that very moment the 

phone rang. It was my mother asking what 

was wrong, calling from 135 miles away. 

She'd never done that before...and never 

has since. There was no way on Earth that 

was a coincidence. She knew nothing of 

any of the situation or its development. 

Ask me sometime about the UFO which a 

bunch of us here at the magazine saw just 

down the road one evening...and which 

suddenly sped away over the horizon in 

seconds when it started moving. We could 

see it for at least fifteen miles, a distance it 

covered in about four seconds —after hov-

ering for several minutes. 

There are a lot of things to investi• 

gate... if we can develop enough scien-

tists... and they are able to break away 
from orthodox thinking enough to handle 

these elusive problems. But until we start 

getting more kids started in high-tech hob. 

bies. our chances of making progress will 

be slight. Has your ham club done anything 

to spread the ham radio bug in your local 

schools? 

DOWN WITH DXCC 

My recent editorial pointing out the harm 

which DXCC and the Honor Roll has done 

to our hobby brought in an interesting letter 

from a well.known DXer. His response was 

to attack me, not the ideas which I had 

discussed. 

The problem with DXCC is that it puts a 

premium on making contacts with opera-

tors in rare countries. This, in turn, if you 

stop even for a moment to think about it 

(which may be too much to ask DXers), 

means that operators in rare countries are 

not permitted to get on the air and rag 

chew. Now, let's think about that for a min-

ute. What is the most popular aspect of 

amateur radio'? No, rag-chewing is by a 

wide margin the most popular amateur ra-

dio activity. We see the bulk of our low 

bands used for this, as well as virtually all 

of our VHF operation. 

What chance does Paul 9M8PW in Sara-

wak have to rag-chew? He is no sooner on 

the air than the pileups start. with ops get-

ting ever more insistent that he stop talking 

and give them a report and a OSL. They 

don't want to know about the Sarawak 

River and the twenty-foot-long croc which 

has been grabbing children up river. They 

don't want to know about Paul and what he 

teaches or that the monsoon rains have 

flooded half of Kuching that morning. They 

don't really care that his name is Paul or 

how long he has lived there or what he is do. 

ing ... they want a OSL card so they can get 

a certificate. Many callers have no idea of 

where 9M8 actually is. 

It turns out that  Kuching  is a 

fascinating place to live. Just a genera-

tion away from head-hunting, the people 

there are friendly and hard working. Once 

you get away from the capital city, you 

find that many of the small towns are built 

on stilts. Not just the houses, but entire 

villages are on stilts. They call them long 

houses —often they contain hundreds of 

families living together Each family has a 

separate set of rooms, but they are 

together, sort of like a bamboo-made 

hotel or motel. The ladders down to the 
ground are made out of single trees, 

notched to provide the steps. The people 

zip up and down these narrow stairs just 

as we do our three-foot-wide staircases. 

Having towns on stilts keeps them 

above the water that runs off on the 

ground after the monsoon rains, which hit 

just about every day during half of the 

year. The temperature is comfortable, 

even though this is only about a hundred 

miles from the equator, running about 70 ° 

at night and maybe 88° during the hot 

afternoons. The humidity'? Ugh! The rains 

last a few minutes to maybe an hour at a 

time, so you can usually outwait them. 

Living is easy in a place like this, with 

hunger unknown. Wild bananas and pine. 

apples are all around, coconuts, and so 

on. All sorts of fruit and vegetables grow 

in profusion. You just plant 'em and jump 

back. And living up off the ground not only 

keeps you away from the floods after each 

rainfall, but also keeps you away from 

most of the small animals and bugs. It's 

cooler, too. Even in town, many of the 

houses are built up in the air, with an open 

parking space for cars on the ground 

level. 

But each remote country of the world 

has a different story to tell, if you'll listen. 

However, until we take off the pressure of 

the awards for getting OSL cards from 

rare countries, how are we going to share 

in these things? And how are we going to 

make hamming fun for ops in these 

spots'? 

I enjoy getting on for a few days from 

some weird place and making thousands 

of contacts. But remember that I do this 

for fun. I know that if I were to live in one of 

these places, I would get pretty tired of 

the unending pressure for the shortest 

contact possible, writing down calls 

month after month so chaps can get OSL 

cards. The paperwork involved is a 

drudge. 

It's no wonder that every now and then 

we develop a DXpeditioner who uses this 

pressure to make money. People on the 

Honor Roll will eagerly pay $50 each for a 

contact with a new spot. Indeed, that was 

the going price ten years or so ago. I'll bet 

that a mercenary today could ask for and 

get $250 each for a new country. The 

charge for those not on the Honor Roll 

would be down to around $25. If I ever re-

tire from publishing. I just might grab a 

couple of portable rigs and set out to 

prove that I can make $100,000 a year via 

DXing. 

Now, for those readers who have not 

followed my personal enthusiasms, I'd 

like to assure you that you will have to 

look hard to find a more energetic con-

tester. And I think I can keep up with 

anyone in the world when it comes to mak-

ing fast contacts from rare spots. I've got 

that down to a science now, if you'll break 

quickly with the last letter of your call, 

please. Hold off for a few seconds and 

give it to me just once phonetically and I'll 

get you. If you give it twice, you'll go to the 

end of the list. I don't just work the loud 

stations that way -1 work right down to 

the weak mobile stations and other rare 

DX callers. 

Can anything be done about DXCC and 

the Honor Roll? Of course not, but that 
isn't going to stop me from beefing about 

what it has done to amateur radio. Who 

knows, I may come up with something 

even more pernicious. 

ASIAN TOUR 

Speaking of Asia. I'm sponsoring a tour 

of Asia for this coming May, if you're in-

terested in a first-class trip. This will be a 

short one, running about two weeks, and 

will visit Tokyo, Taipei, and Hong Kong. 

This is aimed more at the computer aficio-

nados, so it will coincide with the micro-

computer show in Tokyo, plus smaller get-

togethers in the other countries (which 

are not as deeply into micros as Japan). 

The tour will  use the best of 

hotels...strictly first-class. . and in-

cludes breakfasts and even some of those 

spectacular dinners. Having just returned 

from one, I can tell you that they are truly 

first-rate. 

In Tokyo, we'll try for a meeting with the 

TIARA, the Tokyo International Amateur 

Radio Association. You'll not want to 

miss Akthabara, the electronics section of 

Tokyo, with hundreds of stores selling 

electronic equipment, ham gear, parts. 

and so on. You'll find most of the ham rigs 

running about 50% to 75% of the Ameri-

can price... unless you wait for Hong 

Kong, where they are generally even 

lower. 

You'll get a kick out of Tokyo. The sub-

ways are easy to use. There are McDon-

ald's all over the place in case you get a 

Big Mac attack... plus all the old home 

features such as Shakey's, Kentucky 

Fried, and even Wendy•s. For the more 

adventurous, there are all kinds of Japa-

nese meals, from raw fish right on through. 

This last trip, we had a complete raw-fish 

meal, with two courses of raw whale in-

cluded . „ courtesy of the chaps at TDK. 

If we get some hams on the trip...and 

you're interested.  . I'm sure we'll get a 

good reception from Kenwood as well as 

TDK... and perhaps Yaesu. We'll be too 

far away for !corn, unfortunately 

wonderful people. 

In Taipei, you'll enjoy the city  the 

people.  and some of the incredible 

things you can see there. We can certainly 

get together to meet Tim Chen and see the 

radio club  and BV1A. I don't know if we 

can swing it to let you sit down at the mike 

of the station or not... but it's worth a try. 

The next stop is Hong Kong, where you 

won't believe the prices on electronic 

equipment. There are dozens upon dozens 

of small shops, all trying to outdo each 

other. The city is big, with hundreds upon 

hundreds of high-rise apartments and 

business buildings. Transportation? Any-

thing and everything... from modern sub. 

way to trishaws. I like Phil VS6CT's ap-

proach to crossing the ever-jammed 

streets. He just steps into the traffic 

without looking at the cars and they 

always stop for him. It takes some guts to 

get used to his system. but I can assure 

you that it works. He's lived there for years 

and is still alive as testimony. 

If you bring along an HT. we can get 

ham tickets in Hong Kong. No problem. . 

get 'em in minutes. They have a repeater, 

of course. 

The ferry across the bay between Hong 

Kong and Kowloon costs 8c for first class, 

as I recall. Wonderful sight —and you'll 

get great pictures. 

The tour starts from Los Angeles on 

May 20th and will be returning two weeks 

later, June 3rd. This is immediately after 

NCC in Anaheim. which runs May 16th-

19th. I'll be there for NCC and then go on 

the tour, so if you go, you might not only 

have someone interesting to talk to, but 

you will also have someone who really 
knows the ropes. 

If you have the wanderlust as I have, 

you may want to delay your trip back for a 

few days and add some other countries to 

your trip This can be done remarkably in-

expensively. Travel in that part of the 

world can be surprisingly low-cost. This 

last trip, I added a bunch of extra stops to 
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the tour, going to Singapore, Bangkok, 

Kuching (Sarawak), Brunei, Sabah, and 

Manila. I traveled a day and then visited 

two days, taking three days more for each 

country visited. The hams in each country 

were first-rate. The hotels were fine (ex-

cept for Brunei...and now I know of a 

good one there) and the food superb. I 

gained five pounds on the trip...despite 

my jogging just about every morning. 

You'd laugh to see me running three and 

four miles in the early morning through 

the streets of Taipei, stopping now and 

then to snap a picture. 

Other than imitation diamond-en• 

crusted $15,000 Tif f f any watches for $30, 
what bargains are there in Taipei? Plenty. 

You'll be shopping up a storm in the de-

partment stores there. You'll also get pret-

ty sharp with chopsticks. 

I don't have the exact price of the tour 

yet, but I'm sure it will run no more than 

around $2,500 for the air fare, hotels, many 
meals, all ground transportation, tips, air-

port taxes, and so on. Also, when you are 

in a group like this the usual baggage 

limits are waived, so you can pick up all 

the souvenirs you want. Drop me a line if 

you're interested and I'll send your letters 

on to Commerce Tours in San Francisco, 

the firm we work with on trips like this. 

TAIWAN IN TROUBLE 

Taiwan has been growing almost in-

credibly in exports over the last few years, 

but they are getting into deep trouble 

these days... mostly as a result of their 

success. Most of the products of Taiwan 

have been labor-intensive, depending for 

their success on low wages. But now, as 

their wages have escalated.., inevitable 

with only a little over 1% unemploy-

ment ...they are becoming uncompeti-

tive with similar goods from other low-

wage countries such as the Philippines, 

where the minimum wage is around $2 a 

day and many people still have to live in 

the streets. 

The obvious route is to change from 

labor-intensive goods to higher-priced 

things such as electronics...but here 

they are up against an educational prob-

lem of enormous proportions. Japan 

made this change from inexpensive ex-

ported goods to high-priced, high-tech 
manufacturing years ago and has built up 

the infrastructure of education needed to 

support such an industry. 

As any DXer is well aware, there is ex-

actly one ham in Taiwan. I had the plea-

sure of having breakfast with Tim Chen 

BV1A during my recent visit to Taipei and 

discussing this with him. Tim had some 

hope because there is a move underway 

to bring more people into amateur radio in 

Taiwan which could eventually result in 

dozens of stations on the air. In the past, 

the government has discouraged new 

amateurs or even shortwave listening, 

with the result that there has been no real 

incentive for kids to get interested in ra-

dio. This, in turn, has made it so that there 

have been very few electronics engineers 
or technicians in Taiwan. 

I've been getting to the Taiwan Con-

sumer Electronic Shows for several years 

now, seeing their products and talking 

with the manufacturers. I've also en-

deared myself to businessmen of Taiwan 

by pointing out what they already know... 

that their electronic equipment is all imi-

tative, with no creativity in evidence. Thus 

their equipment has had to sell almost en-

tirely on price, with new ideas and quality 
taking a back seat. 

Lacking the scientists to develop new 

products, or the engineers to put in auto-

mation and robots. Taiwan has had to de-

pend mostly on copying the equipment 

from other countries and on their low 

wages. Now, with their wages rising faster 

than those of the rest of the world, they 

are in trouble, and they haven't the supply 

of engineers and technicians to turn to 
for help. 

Business has been brisk in recent 

months in rip-offs of the Apple computer. 

Again, lacking anything significant in 

technicians. Taiwan manufacturers have 

had to turn to copying the most success-

ful of the microcomputers, the Apple. 

There are over a hundred small firms... 

and some fair-sized ones, too...making 

Apple imitations. I saw them everywhere 

at the electronics show in Taiwan and 

even had a chance to talk with some of the 

manufacturers personally. 

If Taiwan is able to get kids interested 
in high-tech hobbies such as amateur ra-

dio and computers, the country could, in a 

few years, be able to get away from trying 

to make a living from the ideas of others 

and come up with creative ideas of their 

own, as has Japan. Within the memory of 

those of us who were around in W WII is 

the image of Japanese products as being 
junk. For many years, most Japanese 

products were cheap imitations of better 
products, with shoddy workmanship. 

Today, as you know, not only has Japan 

set the world standard for productivity, 

but also for quality. They've left most 
other countries far behind in these re-

gards. And in the last few years, we've 

also seen the emergence of Japanese cre-

ativity. 

Though I put a good deal of emphasis 

on the importance of getting kids into 

high-tech hobbies as a way for a country 

to develop technicians and engineers, I 

am among the first to agree that this is by 

no means the only problem we have in try-

ing to compete with the Japanese. But 

without being able to match them.. or 
even come close... in engineering talent. 

no amount of government help of indus-

tries, more favorable tax climates for elec-
tronics firms. etc.. is going to help us 

to regain world superiority in technology. 

There have been a number of good pro-

grams on television lately showing the dif-

ference in education between the US and 

Japan (and even Russia). Our schooling 

system has disintegrated a good deal 

since I went to school, with math, sci-

ences, and so forth being almost done 

away with in many areas. No wonder kids 

are having a problem even with the Novice 

ticket, which anyone with a high-school 

science education should be able to pass. 

The fact is that few kids are getting a high-

school science education. Phooey. 
Oh, there are a lot of things we need to 

overhaul...and I will make few friends by 

bringing these things up. One only has to 

read the reports in Reader's Digest on the 

activities of unions to terrorize uncooper-

ative manufacturers to realize that Amer-

ica has no monopoly on human rights. 

While we are indignant over the Israelis 

making life extremely miserable for the 

Palestinians, the torture in Argentina, the 

executions in Guatemala, and so on... 
things which are going on all over the 

world ... we have not too different things 

going on right here which we want to 

cover up. 

The worker who works harder than his 

fellow workers is harassed until he slows 
down and stops making everyone else 

look bad. I saw that one myself back when 

I worked for a company which made trans-

mitters for the Army. The union there was 

furious that the test people didn't just 

pass along anything put together by the 

production people...and never mind that 

the transmitter would be needed by the 

Army in working shape. When I got busy 

and turned out about double what my 

fellow workers could manage a day, they 

started sabotaging the units I'd aligned to 

prove that I was turning out poor work. No, 

I've been there, so when I read about this 

happening all over the country, I tend to 

believe it. 

We geared up and won W WII, getting 

the cooperation of millions of people. I 

think we can surmount the current depres-

sion if we make a decision to do it and 

stop our own people from fighting each 

other. Unions can do worlds of good to 
help people and production...they can 

also drive you crazy with featherbedding, 

slowdowns, restrictive work rules, intra-
union fighting, and so on. Unions which 

insist on using every weapon at their com-

mand to maintain their members at higher 

than the normal wage for their work are 

robbing the rest of us. This comes to roost 

when they come up against foreign com• 

petition, such as with cars. American cars 

would drive the Japanese cars right out of 

the country if the car unions would settle 

for average wages for their workers and 

put on the pressures for productivity and 
quality. 

When I have to rent an American-made 

car on a trip, I am invariably amazed at the 

poor performance and quality of the prod-

uct I am driving as compared with my Jap-

anese cars. That door doesn't fit right be-

cause someone on the production line 

just didn't care.. and the inspector was 

under union pressure not to make the 

worker look bad.. or was out on coffee 

break when my car went by. 

Well, the world is changing. More and 

more "workers" are going to be replaced 

by robots who do not forget a few screws 

and bolts when assembling a car. Robots 

will make the windows fit exactly right. 

Robots will not call in sick when a DXpedi-

tion is brewing on 20m or when hung over 

from too much brew the previous night. 

Workers are going to have to think in 

terms of education...perhaps with some 

science in the mix so they will be able to 

cope with the type of work we have to-

day.. and will have in the next twenty 

years. 

The world of 1999 looks to me as if it is 

going to be a high-tech world, with tele-

communications on the order of 10,000 

times more than we have today... with 

people able to communicate with others 

anywhere In the world in seconds from 

small hand-held computer-like communi-

cators. We'll have teleconferencing and 

so on. But these developments are going 

to call for an incredible number of techni-

cians, engineers, and scientists. Our pres-

ent school system is totally inadequate to 

cope with this need. 

Taiwan has the same problem, only it is 

hitting them hard right now. They need 

thousands of technicians and engineers 

and they need them today. In all of Tai-

wan, I found one firm with an innovative 

computer product. That was the Micro 

Professor, which looks like a comer. It will 

run Apple programs, but does not appear 

to be an Apple rip-off, even in its elec-

tronics. 

One is struck by the impact of the lack 

of copyright enforcement in Taiwan. Not 

only are there many bookstores full of 

cheap copies of almost all of our best-

selling computer books, but one can also 

go into stores all over Taipei and buy a 

$15,000 watch for about $30. Sure, it's a 
copy, but a good one. I picked up some 

local copies of Apple manuals...and saw 

any number of copies of well-known pro-

grams, usually selling for about $10. Not 

bad for VisiCalc. Within days of a new pro-

gram coming out in the US, it is available 

all over Taipei for a few dollars. 

Taiwan will be able to shift to higher-
tech products and thus make more in-

come per sale...and be able to pay 

higher wages ... if they have the technical 

people to cope with the changes in world 

technology. To me, this means getting 
their kids Into high tech and providing the 

schools they need to take this interest 

and develop it. 

(  HAM HELP  ) 
I have a Midland model 13-866 CB radio 

which I converted to 10 meters, following 

the modifications outlined in the April, 

1981, issue of 73. However, it does not re-

ceive on 10 meters, the transmit signal is 

garbled, and it will not change frequencies. 
I need information on how to make it work. 

Joe Oden WDOHYM 

4129 South Wichita 

Wichita KS 67217 

I need the following items: horn speak-

ers, spark gear, high impedance head-

phones with cords, 201A (or equivalent) 

tubes, old terminals, bus-bar wire, vernier 

dials made prior to 1930, 2- to 4-inch bake-
life 0-100 dials, and telegraph keys. 

Alan Shawsmith VK4SS 

35 Whynot St. 

West End, Brisbane 

0 4101, Australia 

I am looking for construction plans or a 
schematic for a one-tube ORP rig. 

MacArthur Moore 

5230 Heston 

Philadelphia PA 19131 

Could someone help me find the sche-

matic for an Eico model 150 signal tracer? 

A. B. Wells WA5COM 

PO Box 50 

Tunica LA 70782 

I am looking for CB magazines printed 
prior to 1967. 

John W. Heacock K3YCP 

8100 Bass Lake Rd. 

Apartment 110 

New Hope MN 55428 

I am trying to find the manual and re-

placement capacitors for a Hallicrafters 

Sky Ranger S-39 receiver. I also need an op-

erational or as-is DX-40 transmitter and a 

manual. I am willing to cover copying and 

postage costs. 

Dave Drinnan VE3MPX 

21 Beaverbrook Lane 

Kanata, Ontario 

Canada K2K 1L4 

I am searching for service manuals or 

schematics for the Jefferson-Travis model 
350A-1. vintage unknown. I will pay for post-

age and copying costs. 

Steve Stout KA5CRI/9 

1537 Winslowe Dr. 

Palatine IL 60067 
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(  REVIEW  3 
THE AEA CODE TRAINER 
Everybody has his own way of learning 

the code, and most people think that the 

way that they learned it was the best. It was 

with this possible bias in mind that I ap-

proached the AEA BT-1 code trainer, a 

Morse-code training device that uses no 

tapes but an IC to produce the tones. 

AEA, which specializes in keyers and 

code readers, should know the code better 

than many manufacturers, and this knowl-

edge has led to a novel approach for learn-

ing the code. The BT-1 is designed for use 

by people who are completely unfamiliar 

with Morse code. With the trainer, you move 

step by step through each character, singly 

and then in groups. 

So far, this is pretty standard fare. How-

ever, the machine does not teach the code 

from simplest to more complex, for exam-

ple from E to Y. The first character learned 

is F, and from there the student moves on to 

K, B, C), and the last letter learned is I. 

In addition, the code trainer does not 

begin sending each character at a slow 

speed. Every character is at its 20-wpm 

length, regardless of the spacing between 

characters. As they explained in the manu-

al, this is to overcome the proverbial 

plateau many people encounter at about 10 

wpm. By learning the sound at a higher 

speed at the start, your ear will have to 

adapt less as you increase the code speed. 

AEA also suggests a strict adherence to 

the sequence of characters which they sug-

gest. After learning to recognize each char-

acter, both by itself and in groups of in-

creasing length, the student moves to the 

next character. As he or she moves down 

the list of new characters, the characters 

previously learned are thrown into the 

AEA's BT-1 code trainer. 

groups at random. However, the character 

being learned is weighted at 50 per-

cent —that is, one-half of the characters 

will be the new character. 

Once all of them have been learned (the 

list includes numbers and common CW 

ciphers). the student can increase the 

speed by decreasing the spacing between 

characters and changing the character 

length as well. Each training selection may 

also be called up without weighting the 

new character, making the characters of 

each group completely random. 

The BT-1 has several accessories which 

enhance its use, such as a full-sized head-

phone jack instead of a 1/4 -inch earphone 

jack, and a second jack in which a key may 

be inserted for use as a code practice oscil-

lator. The pitch of the tone is also select-

able in discrete steps, adapting the trainer 

to a variety of ears. Its small size and the in-

cluded nicad battery pack and charger 

make it extremely portable, so you can get 

your daily half-hour of practice in many 

situations. 

A 12-button keypad controls the opera-

tions of the BT-1. However, one of the dif f 

culties in using the trainer is learning the 

commands which control it. All of the com-

mands, except for the stop command IN), 

are at least 2 keystrokes, and in most cases 

4. I found that to use it I had to have the 

manual close by at all times for quite a 

while until I learned the proper commands. 

Because of the relatively complex con-

trols, the speed at which you are copying is 

also difficult to determine. One command 

sets the character speed from 18 to 99 

words per minute. and another command 

sets the delay between groups of charac-

ters. The delay range is from 0.1 to 9.9 

seconds, with a default value of three sec-

onds. The character speed default, as men-

tioned above, is 20 words per minute. 

For this reason, as well as the somewhat 

limiting factor of listening to code in purely 

random groups, I found that the code train-

er worked most effectively in conjunction 

with tapes. For characters with which I 

have difficulty. such as X and some of the 

CW ciphers, I drilled myself on the BT-1 to 

increase my proficiency. But to increase my 

overall speed. I found that I used tapes. 

With the known speed for the tapes, it was 

easier to keep track of my progress. and it 

alleviated the boredom of listening to and 

writing random groups. 

However. I would recommend the code 

trainer to Novice classes and individual 

students. AEA's method, while not the 

standard procedure, seems to work. The 

portability of the unit would hopefully lead 

to more frequent use. And, as we all know. 

there is no substitute for diligent practice 

when trying to learn the code. 

For additional information, contact Ad-

vanced Electronic Applications, PO Box 

C-2160. Lynnwood WA 98036; (2061-775-

7373. Reader Service number 486. 

Avery L. Jenkins WBI3JLG 
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THE AZDEN PCS-4000 

The progress of large-scale integration 

(LSI) has left hams somewhat in its wake, be-

cause this technology is highly dependent 

upon the economy of scale—the more you 

make, the cheaper they get. The amateur 

market is often too small to bring the advan-

tages of LSI to bear in new products. How-

ever. Azden has brought amateurs back to 

the state of the art with the intoduction of its 

new PCS-4000 2-meter transceiver. 

Azden's use of LSI has enabled it to pro-

duce a microcomputer-controlled radio that 

is little larger than the average in-dash AM 

radio. The PCS-4000 measures 2 inches high 

by 51/2  inches wide by 6,.4 inches deep, and 

much of this miniaturization has been ac-

complished by replacing mechanical control 

mechanisms with logical functions per-

formed by the microcomputer. 

All of the transceiver's tuning is conducted 

through the 16-button keyboard, which 

doubles as a touchtoneTM  pad. The Azden 

has an extended range of 142 to 149.995 MHz 

and frequencies may be selected in 5- or 

10-kHz steps or from the two banks of 8 mem-

ory locations. The relationship between the 

memory banks is controlled by a 4-position 

memory mode switch. This switch allows the 

operator to choose a frequency from either 

bank, both banks, or select a receive frequen-

cy in one bank and a transmit frequency in 

the other. By using this switch. non-standard 

repeater offsets may be programmed into 

the machine. 

Standard offsets and simplex operation 

are also selected via the keyboard, and the 

offset may be stored in memory with the 

chosen frequency. Nine LEDs indicate the 

memory address and bank currently in use. 

Other indicators on the front panel include 

the green LED frequency display, which indi-

cates the transmit frequency as well as the 

receive frequency, a digital S-meter, and a 

channel-busy indicator. Other LEDs show 

whether the PLL circuit is locked, which off-

set has been chosen, and whether the fre-

quency is from the memory bank or has been 

directly keyed in. 

Besides the volume, squelch, and memory 

mode controls, the PCS-4000 sports only 4 

mechanical controls. Three switches choose 

the frequency step, select whether the scan-

ning feature will settle on busy or vacant fre-

quencies, and turn on the optional 1750-Hz 

tone. 

The scanning features may be used in 

conjunction with the memories, or an entire 

portion of the band may be scanned to locate 

either busy or empty channels. These op-

tions are also keyboard-selectable The scan-

ner will also automatically resume after 

monitoring a busy channel for about 10 sec-

onds, which gives you enough time to decide 

whether you want to stay on that frequency 

or not. 

The Azden puts out a husky 25 Watts in the 

high power mode and 5 Watts in low power. 

Current consumption runs from 0.6 A in re-

ceive to 6.0 A while transmitting, and 

spurious frequency rejection is better than 

- 60 dB. 

The receiver has a sensitivity of 0.2 uV and 

a selectivity of 6 dB down@ ± 6 kHz and 60 

dB down @ ± 15 kHz. The audio output is 2 

W into a 2-inch speaker. The receiver is a dou-

ble heterodyne operating with a first i-f of 

16.9 MHz and a second at 455 kHz 

The transceiver is controlled with an MB 

8855222M single-chip microcomputer. Cir. 

cuitry has been sectioned into four boards— 

the control board, the PLL and transmit cir-

cuitry, the receive unit, and a PA board. All of 

the functions of the PCS-4000 have been 

packed into 15 'Cs. 9 FETs, and 34 tram 

sistors. 

The flexibility of the microprocessor con-

trol system has given the PCS-4000 a variety 

of special functions which I have found valu-

able. Besides being able to select a frequen-

cy or memory address from the keyboard, a 

single button will reverse transmit and 

receive frequencies. I have found this feature 

useful for quickly finding out whether a sta-

tion is strong enough to work simplex. 

Another very valuable feature not found on 

many other radios with programmable mem-

ories is the nicad backup which Azden built 

into the transceiver. Although the manual 

recommends supplying power to the radio 

directly from the battery. the nicad will 

preserve the radio's memory when it is 

removed from the permanent power source. I 

regularly take my radio inside for safe-

keeping, so without this feature I would have 

to reprogram 16 channels every morning. The 

nicad is automatically recharged whenever 

the radio is on. and it only supplies enough 

power to retain the memory; you cannot op-

erate the transceiver from the battery. 

The battery comes with the initial charge 

already completed. unless the unit sat on a 

dealer's shelf for several months. Azden has 

included as an accessory the necessary 

jumper cable and instructions for charging 

the battery should it be necessary. 

There is also one priority channel in each 

memory bank, in the first memory address. 

The priority channel in either bank can be in-

stantly accessed, regardless of what bank 

you are presently operating from. Two but-

tons on the keyboard are reserved for this 

function. and the priority channel in the first 

memory bank may also be called up with the 

remote control located on the microphone. 

The microphone incorporates two other 

controls as well, The up/down buttons will 

change the frequency by 5- or 10-kHz steps or 

will proceed sequentially through the memo-

ry if you are operating in the memory mode. 

The scanning circuitry has proved to be es-

pecially versatile, and with it I have found and 

immediately been able to access repeaters 

that I previously did not even know existed. In 

addition to searching for your choice of busy 

or vacant channels and scanning the 

memory or a selected band slice, the scan 

may be conducted with a repeater offset. For 

example, if you are scanning the range above 

147 MHz, you can instruct the transceiver to 

automatically add 600 kHz to your transmit 

frequency. 

The 25-W output gives the PCS-4000 a 

good signal range, and all comments on the 

transceiver's audio give it a good report card 

It picks up little road noise. and the audio 

lacks the heavy bass component found on 

some other transceivers. 

Although I have had some problems with 

the transceiver, they have been relatively 
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minor and can be expected as an operator 

adapts to a new radio. The microphone but-

ton which calls the priority channel is 

located on the upper tip of the transmit but-

ton, and therefore is easily activated when 

you are pawing for the microphone while 

keeping one eye on the road. Until I became 

used to handling the microphone different-

ly, I sometimes would begin a OSO on 
146.150 and suddenly find I was talking to 

the breeze on .52 simplex. 

There is also an interesting feature on 

this radio which could be made more use-

ful. The PCS-4000 will emit a beep whenever 

a keyboard command is received, enabling 

the operator to do some extensive radio fid-

dling while keeping his or her eyes on the 

road. Unfortunately, the beep is not always 

loud enough to hear over the road noise. 
However, these are minor problems and 

not integral to the otherwise excellent 

capabilities exhibited by the PCS-4000. By 

using the options available on this radio, I 

have found a versatility in mobile operation 

previously just imagined and proved to my 

satisfaction that bells and whistles are not 
always superfluous, but can become a use-

ful adjunct to my operating. And by bring-

ing state of the art back to hams, Azden has 

provided an incentive for other manufactur-

ers to try to catch up. 

For further information, contact Ama-

teur-Wholesale Electronics, Inc., 8817 SW 
129 Terrace, Miami FL 33176; (303)-233-

3631. Reader Service number 487. 

Avery L. Jenkins WB8JLG 

73 Staff 

TEN-TEC MODEL 560 
CORSAIR TRANSCEIVER 

It was with a great deal uf anticipation 

that I sliced the packing tape on a huge 

shipping carton whose return address 

said Sevierville. Tennessee —Ten-Tec's 

home in the foothills of the Great Smoky 
Mountains. 

For some time, those of us involved 

with the amateur radio industry had been 

hearing rumors of a new Ten•Tec trans. 

ceiver reputed to be even better than, and 

a replacement for, their respected Omni-
C. Very few, if any, of amateur radio's 

press had yet seen the new rig, and it 
wasn't until the dealer notices were out 

and some of the ads in hand that any of us 
really knew what the rig looked like or 

what its features were supposed to be. 
The introduction had been carefully 

planned to take maximum advantage of 
the traditional year-end buying season... 

a strategy sharing popularity with 

Dayton's famous Hamvention as an ideal 

time for the debut of new amateur radio 

equipment. 

Like its privateering namesake. the Cor-
sair was clearly intended to capture a 

share of the amateur radio marketplace 

from other well-known transceiver manu-

facturers. The ultimate test of that effort 

will be the reception by John and Joe 

Ham, but, for now, it was my privilege to 

have one of these brand-new, solid-state 

transceivers for evaluation. The 73 staff 

had requested that a full complement of 
crystal filters be provided to take care of 

RTTY and CW needs as well as SSB opera-

tion, so it was with considerable excite-
ment that I finished opening the box. Time 

to see what was inside. 

Two other cartons inside the large one 

appeared: a small and rather heavy one, 

and a somewhat larger but lighter one. 
Opening the small one first. I noticed the 

foam-in-place packing material complete-

ly surrounding the contents, conforming 

to every contour of the equipment to pro-

tect it from transit damage. Pulling this 

aside, I found the deluxe power supply 

neatly bagged in a heavy transparent plas-

tic envelope. "What a good-looking unit." 

I thought as I set it on the operating desk. 

"Ooh, what a pretty radio," said my wife 

who had been watching the unveiling. "Is 

that your new rig?" 

Next, I opened the larger carton and 
again found the same secure foam sur-

rounding another plastic-bagged unit. 

Here was a piece of gear that looked good 

even before it was unwrapped, and I 

thought back to all of the earlier Ten-Tec 

equipment I had seen come from the box: 

my first PM•1, then the PM-2. the Argo-

naut, the Century 21, the Models 540 and 
544, and the Omni series. All were innova-

tive and unusual, presenting new ideas 

and approaches in performance and styl-

ing for solving age-old problems. It is no 

wonder then that I keenly anticipated the 
setup and operation of the new Model 560, 

Corsair. 

The Corsair is slightly wider than it is 

deep, and one's first impression is of 

crisp, contemporary styling and no-non-
sense, rugged construction. A band of 

darkened glass along the top of the front 

panel is set off from the rest of the panel 

by a trim stripe cleverly painted to look 

like brushed chrome or aluminum, which 

nicely sets off the bronze-black finish... 

guaranteed to look attractive on my wal-

nut operating desk. 

The six-digit LED frequency display and 

the meter, next to it on the left, lie behind 

the glass band, called a "blackout" dis-

play because when the rig is off, neither 

the display nor the meter is visible. When 

lighted, the display is large and easy to 

see: five digits in red and the sixth in 

green, showing 100-Hz steps. The meter is 

also easy to read and presents four selec-

table functions. 

The speaker/power supply matches the 

decor of the transceiver, and together 

they make a handsome pair sitting side-

by-side on the desk. Black knobs with 

bright-metal centers peaceably coexist 

with aluminum toggle switches for the 

most frequently used controls, while 

smaller knobs in a flat black finish serve 

the set-and-forget functions. A tilt bail 

under the rig allows the front of the rig to 

be raised to a comfortable viewing angle. 
The standard four-in microphone connec-
tor and the usual earphone jack immedi-

ately above it occupy the lower left corner 

of the panel. 

Dominating the center of the front pan-
el is the tuning dial with its fluted knob 

and vernier skirt. It is divided into 100 in-

crements, each representing one kHz, to 

facilitate frequency reset and supplement 
the LED readout. The accompanying pho-

tograph reveals more than a detailed de-

scription for the moment, so we will leave 

that until later. First, let's take a look at 

the more technical aspects of the rig. 

General Description 

The Model 560. Corsair is a medium-

powered transceiver employing the latest 

solid-state technology. As received from 

the factory, it contains all necessary crys-

tals for operation in the 160-. 80.. 40-, 30-, 

20-, 17-, 15-. 12-, and 10-meter bands (full 

coverage of the latter). Although intended 

primarily as a fixed station, it may be used 

mobile or portable because it operates 

from a 12-14-volt-dc source or from a 

115-volt-ac source through an optional ex-

ternal power supply. Broadband circuitry 

eliminates the need for tune-up, and the 

normal sideband for the band in use is 
automatically selected when bandswitch-

ing. LED indicators are provided so the 
operator can tell at a glance which partic-

ular functions are in use. Nominal input 

power is 200 Watts. and full output power 

at a 100% duty cycle (RTTY and SSTV 

buffs take note) is available on all modes 

The Corsair transceiver Iron, Ten-Tec 

and bands. Further. the Corsair is capable 
of operating into an infinite swr without 

damage to its finals. 

Frequency coverage on the various 

bands includes a generous 40-kHz over-

run at the top and bottom edges of each 

band, whose limits are: 1.8-2.3. 3.5-4.0. 

7.0-7.5, 10.0•10.5, 14.0-14.5, 18.0-18.5. 

21.0-21.5, 24.0-24.5. and 28-30 MHz. The 

heart of the frequency-determining circuit 

is a permeability-tuned oscillator operat-
ing in the 5.0-5.5-MHz range. Note that 

phase-locked-loop circuits were purpose. 

ly not used in order to provide better re-

ceiver performance. 

Stability of the vfo (PTO) is less than 

15-Hz change per degree F over a 40-de-

gree change from 70.110* F after 30 min• 

utes warm-up, and less than 10-Hz change 

between 105 and 125 volts ac using the 

Ten-Tec 18-Amp supply. The tuning is ver-

nier and gives approximately 100 kHz per 

full revolution of the dial skirt and about 

18 kHz for one full revolution of the knob. 

Readout is direct with + / - 100-Hz accu-

racy in 0.3"•tall numerals. The last numer-
al is green while the first five are red. 

The transceiver contains one LSI, 20 

ICs, 94 transistors, 107 diodes. and six 
LED readouts on 22 PC assemblies with 

plug-in cables. Its construction is a rigid 

steel chassis with dark-painted, textured 

aluminum panels and a snap-up steel tilt 

bail. Dimensions are: 5,4" H x 15" W x 

14" D (including the massive heat sink). 
Weight is 14 pounds. The rig requires 

12-14 volts dc for operation, at 850 mA in 

the receive mode and 18.5 A maximum in 

the transmit mode. 

Receiver 

The receiver is a triple-conversion su-

perhet having a sensitivity of 0.25 micro-

volts for a 10-dB signal-plus-noise-to-

noise ratio on all bands and 0.8 microvolts 
typical with the rf preamplifier switched 

off. It is interesteing to note that the 

preamplifier circuit attenuates incoming 

signals by being switched out of the cir• 

cult (giving 10 dB of attenuation) and by in• 

serting 10 dB of resistive attenuation in 

series with the antenna lead and input, for 

a total of 20 dB of signal attenuation. The 

dynamic range is better than 90 dB with a 
thi:d-order intercept point of + 15 dBm. 

Selectivity is obtained through 12•pole 

crystal filtering in the if circuits (consist-
ing of 8-pole and 4-pole filters in series) in-

stead of the more usual 8•pole filters. 

resulting in a nominal SSB bandwidth of 

2.4 kHz and a 1.7:1 shape factor between 

the 6-dB and 60-dB down points on the 

selectivity curve. Optional 250-Hz, 500-Hz. 

and 1.8-kHz filters were installed in the 

unit sent for test by 73's staff. If desired. 

an optional 8-pole filter may be substitut-

ed for the standard 4-pole filter (giving 16 

poles, cascaded) to provide nearly ideal 

steep-sided skirts on the selectivity curve 

and an even better shape factor. A notch 

filter is also provided for attenuating in• 

terfering signals by a minimum of 50 dB 

and is tunable between 200 Hz and 3.5 

kHz, which means that you can notch out 

annoying heterodynes within the audible 

range and obtain vastly improved recep-
tion. This is particularly useful on SSB, 

but is very successful on CW as well A 

CW "spotting" tone of 750 Hz is also pro-
vided for zero-beating a received signal. 

This is done by tone•matching instead of 

zero-beating: that is, when the "spot" 

tone matches the received tone, you are 

exactly zero-beat with the desired signal. 

Incidentally, this system is much more ac-

curate than the null, or zero-beat. method. 

because the latter method could in-

troduce an error of at least 200 Hz since 

the audio response of the circuits cuts off 

at about 200 Hz. 

11 frequencies are 9 MHz and 6.3 MHz, 

and the PTO covers 5.0-5.5 MHz. Audio 

output up to 1 Watt with less than 2% 
distortion (reference to 8 Ohms) can be 

selected. Spurious responses are all 

below the equivalent 10.dB S + N/N ratio 

except at 1.838 MHz (where the equivalent 

15-dB S+ N/N ratio applies), at 21.300 

MHz (where the equivalent 20-dB S + N/N 
ratio applies), and at 28.980 MHz, where 

the "birdie" can be eliminated by tuning 
to the next higher band segment (29.0•29.5 

MHz) and tuning 20 kHz below the lower 

band edge. Although the birdies are 
detectable, they were not objectionable in 

our evaluation and could be heard only 

under quiet band conditions. There is an 
adjustable noise blanker whose threshold 

may be varied by rotating a small knob on 

the front panel. 1-f rejection is greater than 
60 dB. 

The S-meter is factory set to provide an 

S-9 indication at a signal input level to the 
antenna terminal of 50 microvolts. Each 

transceiver is supplied with its own per-

formance specifications as measured in 
the laboratory before shipment. In the 

case of the one tested by 73. S-9 was ob-
tained with an input signal of 47 micro-

volts at the antenna terminals. 

The antenna input is low impedance 
(nominal 50 Ohms), unbalanced to 

ground. The dynamic range is given as 90 

dB nominal. and the 73 test transceiver 

was measured in the laboratory before 
shipment (see box). Offset tuning is pro-

vided in two ranges: a low range of 

+1-500 Hz and a high range of +1-4 
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Corsair #5110-00056 

as tested by 73 

Sensitivity/RX Performance 

Sens.  Image  1-f Rej. 

160m  - 119 dBm  >90 dB  >90 dB 

80m  - 120 dBm  - 67 dB  - 77 dB 

40m  - 120 dBm  - 64 dB  - 75 da 

30m  - 120 dBm  - 66 dB  - 64 dB 

20m  - 121 dBm  - 84 dB  - 84 dB 

18m  - 121 dBm  >80 dB  >90 dB 

15m  - 121 dBm  - 64 dB  >90 dB 

12m  - 109 dBm  - 53 dB  >80 dB 

10A  - 121 dBm  -51 dB  >80 dB 

10D  - 122 dBm  - 52 dB  >80 dB 

Bird or RX Spur 

6.999 

14.0 

18.00. 18.165 

21.000. 21.300, 21.320, 

21.365 

28.98 

Note: Sensitivity reference point is 10 dB Signal-Plus-NoiselNoise 

S-Meter 

Threshold - 121 dBm 

S - 9 = 45 pV 

IP3 = + 5 dBm (rf amplifier on) and + 15 dBm (rf amplifier off) 

TX: Output  Harmonics 

160m  98 W  - 50 dBc  3rd order two-tone: - 28 dB 

80m  97 W  - 45 dBc 

40m  95 W  - 48 dBc 

30m  97 W  - 50 dBc 

20m  95 W  - 52 dBc 

18m  95 W  - 45 dBc 

15m  93 W  - 55 dBc 

12m  93 W  - 52 dBc 

10m  93 W  - 65 dBc 

Carrier - 55 dB 

Opp. Sideband? - 45 dB 

ALC range: to 30 W 

Measured performance of the Ten-Tec Corsair transceiver tested by 73. 

kHz. This feature is particularly useful for 

netting (low range) or for DXing where the 

foreign station listens up or down by sev-

eral kHz. 

Transmitter 

The transmitter dc power input is 200 

Watts maximum at 14 volts dc (CW and 

SSB) and a 100% duty cycle of up to 20 
minutes is permitted without exceeding 

the temperature limitation as measured 

on the final amplifier heat sink. Operation 

in excess of this limitation should only be 

undertaken by force-cooling the heat sink 

with a small fan (not supplied). Rf power 

output is 85-100 Watts typical into a resis-

tive load, and each transmitter is mea-

sured on all bands prior to shipment (see 

box). Output impedance is nominally 50 

Ohms, unbalanced to ground, through a 

UHF-type connector. The microphone in• 

put, although nominally high impedance, 

will accept either Hi-Z or Lo-Z micro-

phones with 5-millivolt output. An option-

al electret microphone may be obtained 
from Ten-Tec. Polarizing voltage is avail-

able on pin 4 of the connector for micro-

phones such as the electret sent with the 

unit for 73's evaluation. 

T/R switching is by VOX or PTT on SSB 

and instant or semi-break-in on CW. The 

CW sidetone is internally generated, and 

its pitch and volume (which is indepen-

dent of the receiver's audio control) may 

be adjusted to suit the operator by means 

of two thumbwheel controls inside the rig 

and reachable through a hole in the 

bottom of the metal cover near the tilt 

bail. The CW sidetone operates only in the 

CW mode. 

SSB generation is by means of a four-

pole crystal-lattice filter at 9 MHz, using 

the balanced modulator system of carrier 

suppression which is typically 60 dB (see 

box). Unwanted sideband suppression ex-

ceeds 45 dB with a 1.5-kHz tone input (see 

box). Spurious output is better than - 45 
dB relative to full output of the transmit-

ter. 

The panel meter is switchable to read 

several functions: forward Output) power, 

collector current (lc), vswr, and speech 

processor level. These functions are 

selected by a front-panel switch near the 

meter. 

CW offset is 750 Hz. automatically pro-

vided, and ALC is front-panel adjustable 

between 30 and 100 Watts output. An LED 

indicator flashes at the ALC threshold as 

drive is increased or as modulation peaks 

reach a preset level. 

Observations on Use of the Operating 

Controls and Accessory Features 

OFFSET tuning is similar in function to 

the receiver incremental tuning offered on 

most modern transceivers, except that 

this one has a dual range selectable by a 

toggle switch on the front panel plus the 

fact that the receiver, the transmitter, or 

both at once may be varied by this control 
through switch selection.. particularly 

useful for net operation and for work-
ing DX. 

Passband tuning adjusts the position 

of the second i-f crystal filter in relation to 

the fixed first if filter. When the filter se-

lected by the XTAL switch is wide (2.4 or 

1.8 kHz), the PBT control becomes essen-
tially a variable bandwidth control where-

by counterclockwise rotation reduces the 

bandwidth on the low side of the selectivi-

ty curve, and clockwise rotation reduces 

the bandwidth of the high side of the 

selectivity curve. When the XTAL switch 
selects a narrow filter (500 or 250 Hz), the 

PBT control is used in the normal pass-

band tuning sense. The Ten-Tec PBT cir-

cuit produces the effect of varying the bfo, 
changing the pitch of signals passing 

through the narrow filter to separate 
signals that are very close together. For 

example. on RTTY, the passband tuning 

can be adjusted to pass only the 2295- and 

2125-Hz tones for superior rejection of ad-

jacent signals. 

VOX/OSK depends upon the mode of 

operation selected (SSB or CW) and the 

position of a front-panel switch. For exam-

ple, in the SSB mode, if you select the 

VOX position, normal VOX operation is 

achieved and VOX gain. VOX delay, and 
anti-VOX controls are effective to tailor it 

to your own preferred style. If you select 

the FAST position, you have PTT opera-

tion with fast recovery. If you select the 

SLOW position, you also have PTT opera-

tion but with slow recovery from the 

microphone switch. In the CW mode, 

however, the VOX is inoperative and TIR 

switching is accomplished by the break-in 
keying circuits. In this mode. FAST gives 

you full break-in keying, while SLOW per-

mits semi-break-in keying. 

AGC switching is provided so that the 

hang time, i.e., receiver recovery time, 

may be selected to suit the operator. In 

the OFF position, there is no auto gain 

control, and i-f gain is controlled by the rf 

gain control. 

Noise blanker level is adjustable and 

sets the blanking threshold. In the fully 

counterclockwise position, the blanker is 
off. Clockwise rotation of the control in-

creases blanker sensitivity, permits fine 
adjustment, and prevents overloading, en-

suring the best possible fidelity of the 

received signal. 

The DRIVE control adjusts both the mi-

crophone gain and CW level. 

The ALC control sets the threshold level 

at which automatic level control starts. 

When rotated fully clockwise, the input 

power is factory-adjusted for 200 Watts on 

the least efficient band when the ALC LED 

indicator just starts to blink. Power can be 

reduced below this level to approximately 
30 Watts by rotating the control fully 

counterclockwise. A change in the ALC 

control adjustment requires a change in 

the DRIVE setting. 

You can use either high- or low-imped-

ance earphones with the Ten-Tec Corsair, 

and the equalizing audio circuit is such 

that the audio amplifier operates at its 

best signal-to-noise ratio at all times. 

WWV is received at 10 MHz. Set the LED 

frequency readout at 10.000 with the 

bandswitch and tuning knob. Set the 

switch for selectivity at position 3 (2.4 

kHz) and zero-beat W WV's carrier. If the 

LED frequency display does not read ex-

actly 10.000/0, you may adjust the 

timebase oscillator internally to read the 

exact frequency at zero beat. 

The rear panel of the Corsair contains 

some interesting features that will make 

operation of the rig and accessories more 

convenient and will permit great versatili-

ty. Before looking at the back-panel fea-

tures, we should have a look at some inter-
esting front-panel provisions that may at 

first seem a bit confusing. 

The RF-POWER dual-function control 

contains a push-pull switch which turns 

the rig on and off (in = on; out = off). Rota-

tion of the control varies the gain by 

changing the bias to the i-f amplifiers. 

This is the rf•gain control and on-off 

switch. 

As you might expect, the input level to 

the audio amplifier of the receiver is con-

trolled by the AF-RF AMP knob, but it also 

has a push-pull switch connected to the 

control which activates the rf amplifier of 
the Corsair. The LED lights when the con-

trol is pushed in, telling you that the rf 

amplifier is operative. When the switch is 

pulled out, a 10-dB attenuator is switched 

into the circuit and the 10-dB-gain rf ampli-
fier is disconnected entirely. The effect is 

a 20-dB reduction in signal applied to the 

rf mixer stage, which results in improved 

dynamic  range and  better sensitivity 

than would be possible if only an attenu-

ator were used. Superior operation in the 

OSK or VOX modes can be obtained by 
temporarily setting the rf control fully 

clockwise, and then adjusting the setting 

(while receiving a strong station at about 

S7 or better) to a level slightly higher than 

desired. Then reduce the level of that sig-
nal by means of the rf control to a comfort-

able level. In this way, only one setting of 

the AF-RF power control need be made, 

and agc pumping and intercharacter sig• 

nal blasting when ORM is present may be 

avoided when operating CW. 

Rear-Panel Features 

The EXT T(R jack is intended to actuate 

a high-power linear amplifier and is de-

rived from a set of normally-open contacts 

on the auxiliary relay located on the con-

trol board. When operating CW, a thumb 

potentiometer located on the control 
board controls the drop-out delay of the 

relay, but in SSB, the drop-out delay f unc• 

lion is switched out of the circuit. Adjust' 

ment should be made to suit the individu-

al station requirements only after external 

equipment is installed and must be con-

trolled by this relay. 
Obviously, the key or keyer plug is in-

serted in the KEY jack. Keyers designed 

for negative-line keying, i.e., grid-block 

keying, will not work. The key line is posi-

tive and is a high-impedance circuit re-

quiring very little current for actuation. 

Two AUX 12 VDC jacks are provided, 

either of which may be used to power ex-

ternal equipment such as an external vfo 

or keyer. The jacks are connected to the 

+ 12-V-dc line after the protective fuse. 

which is rated at 20 Amperes. 

A nine-pin female connector (ACCES-

SORIES) is available for interfacing an ex-
ternal vfo. When the vfo is not used, an ex-
ternal jumper must be used and the rig is 

shipped with the jumper in place. 

The LINEAR socket consists of a 12-pin 

female connector which enables front-

panel bandswitching of a linear amplifier 

or antenna relays. Nine band positions 

correspond to nine switch terminals, 

while three additional terminals are in-

tended for a common, a ground, and a T 

terminal. 

AUDIO IN-OUT jacks provide connec-

tions to the microphone and speaker for 

attachment of a phone patch or a RTTY 

unit. AUDIO OUT may also be used for 

connecting an external speaker without 

disabling the internal speaker. 

A RECEIVE ANTENNA jack is provided 

for connection of a receiving antenna to 

the receiver input at all times by placing 

the small switch nearby in the receive po• 

sition. In the transcewe position, the re-

ceiver input is connected to the antenna 

socket for normal transceiver operation. 

VFO IN-OUT jacks make it possible to 

switch off the transceiver's internal PTO 
such as when using an external vfo. The 

Corsair is shipped with an external 

U-shaped jumper in these jacks, enabling 

the internal PTO. 

The PTT jack is in parallel with the mi-

crophone switch for activating the push-

to-talk line and is operable in the SSB 
mode only. This permits an external 

switch such as a foot switch to be used for 
transmit/receive control. 

The EXT SPKR jack is for an external 

station speaker and disables the speaker 
of the Corsair when an external station 

speaker is plugged in. 

Operating the Corsair Transceiver 

The bottom line, of course, is how the 

Corsair operates. Is it smooth and easy? 
Is it convenient? What are the disadvan-

tages and drawbacks, if any? What is the 

"feel" of the rig, an indeterminate qual-

ity that is very subjective and depends 

upon the operator...but nevertheless im-

portant. 

When I first spoke with Dan Tomcik at 

Ten-Tec about this rig. I stressed the im-

portance of CW in my own operating and 

allowed as how I expected this Ten-Tec rig 

to excel in that department. Dan quickly 
corrected my impression...but he didn't 
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tell me I was wrong. What he said was, 

"yes, indeed, Ten-Tec has the reputation 

of building CW rigs that delight the oper-

ator with their OSK features and their 

rock-solid signals... but Ten-Tec rigs also 
have line SSB performance which has 

often been overlooked." He wanted to 

make sure that I knew the Corsair was a 

no-holds-barred, fine SSB and CW rig. 

Consequently, I was on the lookout for 

something above average in audio quality 

on both transmitting and receiving. 

Now we can return to the setup in my 
own shack, and I have to tell a little story 
at this point. In their effort to send the rig 

to us as quickly as possible. Ten-Tec omit-
ted the instruction manual (which, by the 

way, is very complete and clear with good 

diagrams and descriptions). I used this 
opportunity as an advantage to see if it 

would be possible to set up the rig and op-

erate it without the manual. Now I realize 

that this is the time-honored, traditional 

American way to do things...after all 
else fails, read the instructions So here I 

was in exactly that position, but I rea-

soned that the rig was designed to oper-

ate into an infinite swr without damage to 
the transistors and the heat sink looked 

big enough to cool the Hercules kilowatt. 

so I wasn't too worried. Therefore, I pro-

ceeded with care and carefully connected 

the proper plugs to their mating recep-

tacles. Each was labeled clearly. Ground 

strap first, antenna connector, speaker, 
keyer power supply interconnection (yep, 

switch was off), and finally, I plugged it in-

to the ac outlet in my shack wall. The mo-

ment of truth was about to arrive: switch 

on and what do you know—signals, loud 
and clear, coming torn the neat 

compression-loaded speaker! 

I first checked the band edges on re-
ceive and checked the calibration against 

IA/IAN...perfect. Then I adjusted the con-

trols for CW reception and checked the 
filters—very nice! Next. I tried the various 

other controls, including notch filter, off-

set tuning, passband tuning, and the 

various gain controls. Do you detect a bit 

of delay here, sort of a putting off of the ul-

timate test? Well, you're right. The manual 
was missing, and I didn't want to blow the 

rig by inadvertently doing a no-no. I 

needn't have worried. 

From previous Ten-Tec rigs I knew that 

the LOCK position of the control is the 

tune-up position, so I selected LOCK and 

slowly advanced the DRIVE control with 
the meter reading FWD. or forward power. 

The needle obediently came up and my 
antenna seemed to be taking the load 

nicely. As received from the factory. the 

ALC control had been set fully clockwise. 
Not realizing that this was the normal full-

output position, I backed it off to mini-

mum. or maximum counterclockwise po-
sition, wondering why I could not obtain 

full-rated output (and input). By bringing 

the ALC up slowly. I found the reason that 

it had been set fully clockwise in the first 

place. It provides a limited variable adjust-

ment of output power. 

From that point on, contacts were quick 

and simple. Everyone commented on the 
keying quality and the solid signals, and I 

particularly enjoyed full OSK, in spite of 

some ORM close to the frequency. By ap-

propriate adjustment of the rf gain. I was 

able to minimize its effect, and a tweak of 

the NOTCH and PBT knobs solved the 

problem. Many contacts later I decided 

that the Corsair was some nice rig. I had 

used it on 160. 80. 40. 30, 20. 15, and 10 

meters .. all with good signal strength 
and quality reports. 

-But what about SSB." you ask? Wait a 

minute; I am coming to that! I hadn't re-
quested a microphone with the rig so one 

wasn't sent. A stupid oversight on my 

part, so I scrounged around the shack and 

workshop for a mike that would work. 
Aha! Found one. Oh, oh...no four-pin 

connector anywhere. SSB would have to 

wait until another day. 

For the next three days (and nights), I 

burned up the bands with this Corsair, get-
ting to know it better and better. I found 

the more I used it, the better I liked it. 

Finally, the manual and microphone ar-
rived, and I was relieved to see that I had 

done everything right according to the 
book. In fact, I guess I had been a bit con-

servative. Now to check it out on SSB. 
Evening operation with a vertical anten-

na on 40-meter SSB is not conducive to 
your average quiet OSO. The band was 

alive with foreign broadcasts, but I man-

aged one or two OSOs using the proces-

sor to keep average voice power up. Inci-

dentally, if you use the processor accord-

ing to the manual, you will get very compli-

mentary reports! I got some unsolicited 

praise for "excellent and natural voice 

quality," "lots of punch," -nice, narrow 

signal," "didn't know you were using a 

processor." and the like. 

Next, I ran some DX on 15 meters with 

essentially the same reports. Much praise 

and no objections of any kind. Well, why 

not try it on 20? Isn't that the ultimate test 
for low power and modest antennas? So, I 

did...and results were the same. "Your 

audio is smooth," "Broadcast quality," 

"unusual for a sideband rig," etc. I got the 

same kind of reports on 160: "Mellow... 

nice, easy listening." 

What more can be said? I like the Cor-

sair and, for once, I felt completely com-

fortable (well...almost) on SSB; for me, 

that's quite an admission. Naturally, I ex-

pected to be happy with CW, and I was. 

The reports have been uniformly compli-

mentary, and just this evening I worked a 

Colorado station on 15 meters who told 

me (in an unsolicited report, mind you) 

that he had looked at the keying waveform 

on his scope and it was perfect! 

Here's another thing, too, that may be 

of importance to you: The Corsair is 

roomy inside. Things are well laid out and 

spaced for service. You don't feel crowd-
ed, and you have the confidence in your 

own ability to remove and replace a PC 

board, for example, if it is ever needed. 

Here is another Ten-Tec plus: SERVICE. 

That is intentionally capitalized, too. I had 

a problem with a Century 21 a few years 

ago and called Ten-Tec's service depart-

ment. They helped me troubleshoot the 

cause over the phone. asked me to mail 

the board with its defective component 

back to them, and put a new board in the 

mail on the day of my call! You can't beat 

that—anywhere. With Ten-Tec you have a 
feeling that you would like to do your own 

servicing, and that's a new feeling for 

most of us with other rigs. Sure, they 

could have made it smaller, but why 

should they? This way. it's very neat and 

open and still of a reasonable size for 
desk or den. The rig is fully warrantied for 

one year, and the transistor finals are war-

rantied for five years on a pro rata basis! 

Okay, you've heard the favorable im-

pressions. What about the bad things. you 
ask? Well, there are a couple of things 

that aren't bad, but could be improved 

upon...and probably will be. They aren't 

serious, and might not even bother some-
one else—you, for example. But for the 

record, here they are. 
There is no frequency memory. That is, 

there is no extra on-board selectable fre-

quency that can be stored until needed. 
Frankly. I admit being lazy and have be-

come used to some of the newer rigs with 

their keypad memory entry and recovery. I 

also missed the dual on-board vfo's pro-

vided by some of the rigs. This is conve-

nient, and although not a requirement, 

sure is handy. Ten-Tec provides an option-

al external vfo for connection to the Cor-

sair, and up until a few years ago, that 

would have been the epitome of luxury. 

Today, it's okay, but not state-of-the-art. 

Nevertheless, the DX operator will want 

his external vfo for split-band operation. 

Next, I do a fair amount of shortwave 
listening and really appreciate general 

coverage in a receiver. It's true that this is 

a communications transceiver and is not 

intended to have all the bells and whis-
tles, but when you have a basic rig this 
good, you'd like to have it cover some of 

the SWL bands, too. I also missed having 
an AM reception position on the mode 

switch. Frankly, I don't give a hoot for 

transmitting AM anymore, but I do like to 

listen to BBC or Deutsche Welle occasion-
ally without having to zero-beat their car-

riers to recover audio. Nit-picking, sure; I 
know. 

Finally and most bothersome to me was 

an essential feature that did not meet my 

expectations: the tuning vernier. It felt 

rubbery and I think it has a teeny bit of 
backlash. It left me with the impression 

that it might creep after being set on a fre-

quency. It turns a tad easier clockwise 

than it does counterclockwise. so I 

checked with the boys at Ten-Tec and 

they tell me this is easily corrected by a 

dial adjustment  it's purely mechanical 

and the function of alignment during as-

sembly. Great! I'm happy to hear that this 

isn't the way all Corsairs behave. Yours 

will probably be perfect in this respect. 
The only reason I noticed it is that some of 

the comtemporary rigs have such silky-

smooth tuning that one quickly comes to 

expect it in all rigs. In possible defense of 

dial friction is the undeniable fact that it 

isn't as easily knocked off frequency or in-

advertently shifted. However, a dial lock is 

the solution to that problem. 

In summary, while the Corsair lacks a 

few bells and whistles, it sure has perfor-
mance aplenty. 

The suggested retail price at $1169 is 

ballpark for a rig that has all these good 

points; the external power supply is avail-

able at $199 for the deluxe model with a 
front-radiating speaker and $169 for the 

utility supply without speaker. If you want 

more than the nominal 2.4-kHz selectivity, 
you will have to specify extra crystal fil-

ters when ordering your Corsair. These 

are available for 1.8 kHz (SSB) and 500 and 
250 Hz (CW and RTTY). They all fit into the 

rig and can be selected when needed. This 

is an improvement over some of the newer 
rigs where you have to choose only one of 

the three for use in addition to the stan-

dard one supplied. Many hams don't need 

and wouldn't want the narrow filters any-
way. so it's logical to offer them as 

options. 

All in all. I like the Corsair and would 

probably be happy with it in my shack as 
an only transceiver. When it comes to 

sheer operating ability. the Corsair will 

probably hold its own against anything 

available today. It's rugged. honest, easy 

to use, and nice to look at... besides 

which it sounds great on the air. Its sen-

sitivity, selectivity, dynamic range, and re-

sistance to front-end overload are 

superior... and it stays put on the fre-

quency of your choice. 

Whether or not the Corsair is your cup 

of tea depends on what you rate as desir-

able features and what you like in a 

rig...but after all, that's what makes 

horse races and amateur radio las-
m ating. 

For more information, contact ren•Tec. 

Inc.. Sevierville TN 37862 

Jim Gray W1XU 

73 Staff 

DOVETRON'S WIDGET 
In this era of expensive, state-of-the-art 

rigs and microprocessor-controlled trans-
ceivers, there is still room for useful gad-

gets. Dovetron has recognized this largely 

unsatisfied need with the introduction of a 

new, simple gadget, appropriately named 

the Widget. 

The Widget is designed to alleviate one 

problem which has accompanied the in-

creasing miniaturization of 2-meter trans-

ceivers—that of low-quality audio repro-

duction. When so much is compressed into 

a small space, there is little room left for the 

speaker, and it is usually placed in a posi-

tion better suited for the heater fan to hear 

than the driver. However, with the Widget, 
you can listen to your 2-meter radio through 

the in-dash AM radio and benefit from the 

higher fidelity as well as the larger speaker 

size and better placement. 

The Widget takes the receive audio out-
put of your transceiver and retransmits it at 

the low end of the broadcast band. You 

then tune your radio to the appropriate fre-
quency and capture the low-power signal. 

Connection of the Widget is simple—you 

just plug it into the external speaker jack of 
your mobile rig and unwind the enclosed 

wire antenna to ensure good pickup. The 
cable included with the Widget has a sub-

miniature plug on one end, which is stan-

dard for most mobile radios. The antenna is 

not always necessary, and it can be un-

plugged from the back of the device. I found 

that with my mobile installation, the 
transceiver and the radio were close 

enough that I did not need the antenna. No 
power connection is necessary; the Widget 

rectifies part of the incoming audio to pow-

er the circuit. 

The circuit is housed in a small (about 2 
by 1 by 'A inches) sturdy black box with an 

LED on one end. The LED signifies that the 

Widget is receiving a signal and indicates 

the relative signal level. The box is made of 
high-temperature plastic designed for year-

round exposure in an automobile, and the 
PC board is made of epoxy-glass FR4. 11 in-

cludes an audio high-pass filter to limit the 

bass characteristics; the tone may also be 
controlled by the AM radio. 

But why let the uses of the Widget stcp 
with that? The circuitry can be powered by 

miniscule audio output, so use with a 

handie-talkie is feasible. If your handle-
talkie also doubles as a mobile rig, the 

Widget will make marginal contacts much 
easier. 

With the antenna fully extended, I found 

that the Widget has a range of 40 or 50 feet, 

which gives it some usefulness around the 

home. You could hook it up to the HF rig 

and use a cheap portable radio to monitor 

the frequency, or connect it to the televi-
sion set for remote listening. By hooking up 

the Widget to a high-fidelity AM receiver, it 

could also be used to improve the audio 
quality of small tape recorders or other por-

table radios. 

Unfortunately, the Widget is crystal-con-

trolled, which gives it good stability but 

prevents the transmitter frequency from be-

ing moved to avoid interference from the 

commercial broadcast stations. I encoun-

tered this problem in the Boston area, 

where there is a station located near 530 
kHz. This is the Widget's transmit frequen-

cy. Although the station was not directly on 

530 kHz, my radio, like many other car 
radios, lacked the selectivity to reject the 

nearby station. Thus, the relatively low 

signal of the Widget was overrun by the sta. 
bon, making it unusable on that frequency. 

However, the second and third harmon-

ics, at 1060 and 1590 kHz, respectively, are 

also available at a slightly lower power 

level. In my case, the signal was strong 

enough to use one of the harmonics. 
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According to the specifications, the unit 

has a life expectancy of about 10 years. In 

addition, the nature of the Widget prevents 

it from becoming outdated —unlike a 

transceiver, small gadgets do not have to 

be state of the art. It comes with a 30-day 

warranty and may be repaired for a nominal 

fee within 90 days. 

For further information. contact Dove-

Iron, Box 267, South Pasadena CA 91030: 

(2131-682-3706 Reader Service number 488. 

Avery L. Jenkins WB8JLG 
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RTTY CALLBOOKS 

For anyone interested in RTTY, here are 

two books which are indispensable— The 

World Wide Radioteletype Call Sign List 

and World Wide Radio teletype Stations in 

Frequency Order. These books provide a 

vast amount of RTTY information in a mini-

mum of space, and they have been de-

signed for easy access and cross-refer-

encing. 

The RTTY station frequency list has 2,198 

listings, a number which is continuously 

growing, according to the book's publisher 

Thomas Harrington W8OMV. Harrington 

collects his information from a variety of 

sources, including the ITU, the RTTY ser-

vices themselves, and two dozen listeners 

he has stationed worldwide. 

The book lists stations from 3 to 30 MHz 

in ascending frequency order. In addition to 

the frequency and callsign of the station. 

Harrington has included the station's loca-

tion, the service it represents (if known), 

and any other information he has been able 

to collect. If the baud rate differs from the 

standard 50 baud, the different rate is 

noted. 

The type of traffic each station handles 

is also noted. This will range from test slips 

such as "ry" or "the quick brown fox jumps 

over the lazy dog" to military traffic and 

weather bulletins. 

Harmonic emissions of identified sta. 

tions are listed as such, and their funda-

mental frequencies are also given. Harring• 

ton has included unofficial stations, those 

with callsigns not approved by the ITU, and 

other apparently underground transmis-

sions. With each of these listings, the date 

a transmission from the station was last 

heard is given, as well as any other informa-

tion obtained. 

The language each station is transmit-

ting is also identified, including Serbo.Cro-

ation. Similarly, stations transmitting in the 

Cyrillic alphabet or third-shift Cyrillic 

alphabet are also identified. 

The back of the book contains a list of 

press service frequencies by country, ser. 

vice, and frequency. Another appendix lists 

stations transmitting meteorological data, 

and a third gives utility stations abbrevia-

tions and mnemonics. 

The callsign list, although smaller than 

the frequency list, contains about 4.000 en-

tries. In addition to the callsign, each entry 

includes the location and service of the sta-

tion. Appendices offer further information, 

from a partial reproduction of ITU rules 

relating to station identification to a list of 

service and country abbreviations. 

Not only does this book cover RTTY sta-

tions, but also it includes CW, weather, and 

satellite stations as well. 

The callsign book provides a useful con-

iunct to the frequency list, in addition to 

carrying information not contained in the 

other book. It is especially useful because 

stations do not always remain on their 

posted frequencies, and the call letter book 

provides a rapid means of identifying them. 

To facilitate merging these lists with ad-

ditional information garnered by the user, 

neither book has been bound Both lists are 

held together with staples, so the pages 

may be easily separated and placed into a 

loose-leaf binder or other notebook. 

The amount of information contained in 

these books, as well as the amount of infor-

mation transfer which they represent, is 

nothing short of fantastic. I did not realize un. 

til I began to peruse the lists how much in-

formation is accessible to the ham or SWL 

equipped with RTTY and a general.cover. 

age receiver. 

Imagine listening to weather bulletins 

from Kuwait. or military messages from El 

Salvadoran forces. Although the transmis. 

sions may be encoded or otherwise un-

translatable. the material is available for 

your study. 

The press frequencies listed would also 

appear to be an extremely valuable tool. A 

vast amount of filtering occurs in the 

world's newsgathering forces as the day's 

events are distilled into a half-hour news-

cast or a few columns of print. By tuning in 

the press frequencies, you can catch much 

of the news before it has become victim to 

the filtering process. 

You need not worry about the informa-

tion becoming very far out of date. either. 

Harrington updates his material three 

times a year in supplements to the main 

list. All of the entries have been positively 

verified before they can be listed in the 

books. Harrington's stringent requirements 

include verification of the station's ex-

istence by the station itself, by the ITU. or 

by three reports of the station from differ-

ent sources or at different times. 

My surprise upon seeing these lists may 

be likened to the feeling I had when !turned 

on a ham-band radio for the first time. 

There's a whole new world out there wait-

ing to be explored, and these books are the 

key to it. 

For further information, contact Univer-

sal Electronics, Inc.,  1280 Aida Drive, 

Reynoldsburg OH 43068; (6/ 0866-4605 

Reader Service number 484 

Avery L. Jenkins WB8JLG 

73 Staff 

AWARDS 
Bill Gosney KE7C 
Micro-80, Inc. 

2665 North Busby Road 
Oak Harbor WA 98277 

THE ELECTRIC CITY CHAPTER 

OF 10-X INTERNATIONAL 

Electric City is the nickname given to 

Schenectady. New York, because of the 

numerous electrical developments gener• 

ated by the Edison General Electric Com-

pany, now the General Electric Company 

(GE) GE was founded in 1982 by the mer-

ger of the Edison General Electric Compa-

ny and the Thomas Houston Company. 

The design of this award certificate is 

based on three of the most famous people 

associated with the Electric City. As you 

have probably already recognized. Thom-

as A. Edison is the top picture and Charles 

P. Steinmetz is the bottom picture. The 

center picture is of Ernst F. W. Alexander-

son, who is responsible for the design of 

the Fessenden alternator used at Brant 

Rock. Massachusetts. 

To go back a little. Reginald Fessenden 

(physicist, inventor, and radio pioneer) of 

the National Electric Signaling Company 

believed in the possibility of developing 

smooth and continuous flow of high-fre-

quency vibrations. which, at the time, was 

impossible with the intermittent spark-

gap system then in use. He envisioned the 

idea of superimposing the human voice 

on the continuous flow of high-frequency 

vibrations in much the same manner as 

glectric eitg 
CF14•TF F. OF 10 X MT I! 141.6.• 1.101.4 . 

THIS CERTIFICATE OF 
ACHIEVEMENT IS ISSUED TO 

FOR DEMONSTRATED 

DEVOTION AND ABILITY, WITH 
SINCERE EFFORTS TO, PROMOTE 
FRIENDSHIP, GOODWILL, AND 

OUTSTANDING COMMUNICATIONS 
ON 10 METERS 

QZ  u ; es..  IO W la 
CFRIAFPC .F. NAN . . 

U M .   

Alexander G. Bell had done on the direct 

current with the telephone. How to pro-

duce the high-frequency-vibration flow 

was the great problem Believing that a 

generator might be built with this capabil-

ity and being familiar with the high-fre-

quency dynamo built by Elihu Thomson of 

GE, he contacted GE. In 1903 Steinmetz 

built a 10,000-Hertz alternator for Fessen-

den The output of this alternator was a 

whopping 1000 Watts 

In 1904 Fessenden ordered an alterna-

tor capable of 100.000 Hertz. The order 

was assigned to a brilliant young engineer 

at GE —Ernst Alexanderson. The machine 

was completed and tested at 50.000 Hertz 

in the summer of 1906 and was delivered 

to Fessenden at Brant Rock. Its first dem-

onstration deserves to go down in history 

as one of the great events in scientific an-

nals. The demonstration, performed on 

Christmas Eve. 1906, is described as fol-

lows: Early in the evening, wireless opera. 

tors on ships within a radius of several 

hundred miles sprang to attention as they 

caught the call "CO CO' • in Morse code. 

Was it a ship in distress? They listened ea-

gerly and, to their amazement, heard a hu-

man voice coming from their equipment 

—someone was speaking! Then. they 

heard a woman's voice in song. It was un. 

canny! Many of the operators called their 

officers to come and listen. Soon, the 

wireless rooms were crowded. Next, 

someone was heard reading a poem, then 

there was a violin solo. Then, a man made 

a speech, and they could understand 

most of the words. Finally, everyone who 

had heard the broadcast was asked to 

write to R. A. Fessenden at Brant Rock. 

This was how the first voice radio broad-

cast in history was transmitted. 

Now you can understand why the Elec-

tric City chapter of 10-X International 

chose for their center picture a man 

whose picture is probably not recognized, 

but whose achievements in voice commu-

nications made possible the hobby and 

the way of life we now all enjoy. 

To obtain the distinguished Electric Ci-

ty award, stations must accumulate a to-

tal of 50 points as well as work a minimum 

of three 10-X International chapters. Five 

points are scored for CH plus CM. C 

equals four points. HC plus L is three 

points. FS plus DX is two points, and all 

others are one point. 

Forward a list of your contacts and be 

sure to include the 10.10 number for each 

station worked Enclose $1.00 plus two US 

first-class stamps: DX stations enclose 

$2.00 in US funds. 

For further information about this 

awards program or to submit an award ap-

plication. address your correspondence 

to: Ivan Stillwell WA2012, 18 Englehart 

Drive, Scotia NY 12302 

TWO-LETTER CALL WAS 
Representing the Heart of America Ra-

dio Club. Inc.. out of Kansas City. Mis-

souri. comes this Worked All States award 

announcement from our good friend. A. 

Hoogenraad WBUIRAF. 

To qualify for the Two-Letter Call 

Worked All States award, the applicant 

must work one two-letter callsign in each 

of the fifty US states. Two-letter calls 

would be, for example, WORR, AK0A, 

KBOVL. etc. In short, any call with two or 

less characters in the suffix qualifies as a 

good contact. 

To apply for this award, prepare a list of 

contacts in alphabetical order by state, 

giving the callsign, date worked, band, 

mode, and state. Have your list of con-

tacts verified by two amateurs or any club 

secretary. Send a $2.00 (US funds only) 

award fee to: Adrianus Hoogenraad, 7204 

E 28th Street. Kansas MO 64129. 

WORKED LAEN P AWARD 

The Boras Amateur Radio Society of 

Sweden is proud to announce the Worked 

All Laen P award. This award is available 

to licensed amateurs and SWL stations 

worldwide. 

To be valid, all contacts must be made 
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on or after January 1, 1980. Applicants 

may utilize any band or mode; however, re-

peater contacts such as those made on 

10-meter FM are invalid. 

Scandinavian countries must work and 

confirm 25 different stations in Laen P 

Sweden. Other Europeans must work 15 

different stations, while stations outside 

the European continent must work a mini-

mum of five different stations in Laen P 

Sweden. 

GCR applies. Forward your verified list 

of contacts to: Lars Lind SM6NT, Ekesund 

S-520 11, Vegby, Sweden. Enclose $2.00 

(US) or ten IRCs. 

THE DX LONG CHAT HAM 
This award is sponsored by the Long 

Chat Ham Club in celebration of its 

sensational start. All the club members 

prefer a long OSO with DX stations rather 

than a short contact. The DX-LCHA is is-

sued for confirming contacts with five for-
eign ham stations for more than fifteen 

minutes each. 

For the award, send your application, 

GCR, or log, certified by a local radio club 

or two other amateurs, with four IRCs to: 

Award Manager Aki Kogure JG1UNE, 

Charme 11303, 5-37.5 Denenchofu, Ohta-

ku, Tokyo 145, Japan. Be sure your appli-

cation clearly indicates the beginning and 
ending time of each contact made. 

ISLE OF EIGHT FLAGS AWARD 
Representing the only location in the 

United States governed under eight flags, 

Vance LePierre W5IJU writes to share 

with us the Isle of Eight Flags award. As 
they appear on the certificate, they in-

clude France (1562-1597), Spain (1597-

1735, 1748-1763, and 1783-1821), Great 

Britain (1736-1748 and 1763-1783), the 

Patriot's Flag of 1812. the Green Cross of 

Florida (1817), Mexico (1817), the Confed-

erate Flag (1861-1862), and the US Flag 

(1821). 

knlTt  

To qualify, the applicant must work any 

two stations on Amelea Island Florida on 

or after January 1, 1975. You may use any 

band or mode. Submit log data and $2.00 

or eight IRCs to: Vance LePierre, 2618 

McGregor Blvd., Fernandina Beach FL 

32034. 

JUMBUNNA AWARD 
Chris Levingston VK3A0R, from Kil-

syth, Australia, writes to tell us about an 

award dedicated to the Australian Novice. 

The award requires the applicant to 

work and confirm a minimum of 15 VK3 

Novice stations. Prepare a list of qualify-

ing contacts in order by their callsign, giv-

ing the date, time, band, and mode of com-

munications. Have this list verified by at 

least two amateurs or a radio club official. 

The cost of this award is 63.00 or 12 IRCs. 

Send your application to: Chris Levings-
ton VK3A0R, 2 Acacia Avenue, Kilsyth, 

Victoria, Australia 3137. 

By the way, VK Novice stations are 
identified by the suffix N, V. P. or K. The K 

suffix denotes a combined Novice and 
limited license holder. These stations are 

permitted CW on 3.525-3.625 MHz, 21.125-

21.200 MHz, and 28.100-28.600 MHz. They 

are limited to ten Watts dc of power. On 

SSB, Australian Novices may operate thir-

ty Watts PEP on 3.500-3.625 MHz, 21.150-

21.100 MHz, and 28.300-28.600 MHz. 

THE BEST LITTLE DXPEDITION 
IN TEXAS 

Chartered under the laws of amateur ra-
dio camaraderie and brotherhood, the 

Texas Independent Telegraphers Society 

is proud to announce the Best Little DXpe-

dition in Texas on the weekend of March 

12-13, 1983. Members and friends of the 

society will be operating from LaGrange. 

Texas, the location of the famous Chicken 

Ranch. 

For those hams who need a peck of Tex-

as history, the Chicken Ranch represents 

the oldest institution in Texas. It became 

"The Chicken Ranch" 

March 12-13, 1983 

PLUCKED FROM THE PILEUP, AMATEUR RADIO OPERATOR 

was Caught in The Act of socializing with the fo ks at the 
"Chicken Ranch".  This award is presented as testimony to one 
of the quickest encounters in the hundred year history of the 
brothel. the entire affair lasting on the order of one minute! 

CONGRATULATIONS! 

One of boat' oldest institutions, the "Chicken Ranch" at 

LaGrange achieved national prominence through a media showdcwm 
i  that led to its closing.  @roadway and Hollywood corm to the 

rescue of the colorful history of the "boarding house", so 
the Chicken Ranch continues to entertain folks coast-to-coast. 

Your contact with WOOD adds your name to the guest list of the 4 1  Ranch.  We enjoyed having you drop In.  l Yell icome,again! ... .,,,i a •peclei eeeeee elation of the   

-. - w•-m-r-u-z-v-!... r - w-n-r-^ -!!- •-- -r --- r-u---" — •̂-r---• 

a part of Texas folklore when it was ex-

ploited by a Houston newscaster who pro-

jected it into the living rooms and political 

backrooms of Texas. It became nationally 

famous when used as the setting for a 

Broadway musical and a Hollywood 

movie. 

Now, radio amateurs of the world will 

have an opportunity to work the home of 

the Chicken Ranch. Using the callsign, 

W5VD (very distinctive), the station will 

operate from 1200Z March 12th until 

1800Z March 13th. Depending on the band 

conditions and the time of day, prime Ire-

quencies will be 7.280, 14.280, and 21.380 

MHz. CW frequencies will be 7.100, 14.050, 

and 21.100 MHz with period excursions in-

to the Novice band. Special certificates 

and OSL cards will be available to those 

who work the Chicken Ranch special-

event station. OSL to W5VD, PO Box 3225, 

Bryan TX 77801. Hope to pluck you from 

the pileup. 

SOUTH WIRE COMPANY 
The Southwire Employees Amateur Ra-

dio Society (SWEARS), based in Carrollton, 

Georgia, announces that the second an-

nual SWEARS anniversary special-event 

station will be activated on March 28, 1983, 

to honor the 33rd anniversary of the parent 

company's (Southwire Co.) first production 

of wire. Specially-designed OSL cards will 

be awarded. 

Plans call for operation on 14.270 ( ± 10 

kHz), 21.345 MHz (± 10 kHz), and 28.800 

( ± 10 kHz). Novices should check the first 

10 kHz of the 15- and 10-meter bands. Oper-

ation will likely not be continuous on all 

bands, so check all frequencies. For fur-

ther information, contact: Terry Martin 

WD4AON at 1404)-832-5375. 

ELMER OF THE YEAR 
Francis C. Leonard W2NPT was chosen as OCWA's Northern New Jersey Chapter's 

"Elmer of the Year" by a committee which included such prominent local amateurs as 
George Diehl W2IHA, newly elected director of the Hudson Division of the ARRL, Curtis 

Williams W5DTR/2, section communications manager of the Northern New Jersey Sec-

tion, and Joseph Painter W2BHM, head of the W2 OSL Bureau. 
W2NPT, a founder and past president of the Fairlawn, New Jersey, Radio Club, has de-

voted most of his time for the past 20 years to helping new and would-be hams —old and 

young, boys and girls—obtain their tickets and get on the air. His basement ham shack 
continues to be a haven for hatching new ham ops. 

( HAM HELP  3 
I need the service manual and schematic 

for a Hammarlund HO-145 and a Galaxy V 

transceiver. I would prefer the original, but 

a copy is OK. 

Henry Galbraith W9RDJ 

1214 S. Alvord Blvd. 

E  file IN 47714 

I am looking for RTTY software to use in 
conjunction with my TRS-80 model I and 

the Micro Modem, which I built from plans 
which appeared in the September, 1982, 

issue of 73. Any assistance would be great-

ly appreciated. 

William Eyler, Jr. 

454 Kent Ave. 

Catonsville MD 21226 

I would like to purchase a copy of the CO 

Surplus Conversion Manual and the manu-
al for a Hammarluncl HO-110A receiver. 

Richard McCubbin WD8ROH 

Box 65 

Mulliken MI 48861-0065 
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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. 

iSOLATION 
TRANSFORMER 

11 0 SAC 

. Z82R IW5•4 FOR 60244 
2200 I/2W 5% FOR 20414 

LOOP 

JE340 W/HEATSINK 

RTTY CONSTANT-CURRENT LOOP SUPPLY: This supply provides a 

constant 60 mA or 20 mA, regardless of the resistance in the loop. 

The supply's current is determined by the value of the resistor com-
ing out of the MJE340 transistor —Al McKenna WB6BSP, 
Healdsburg CA. 

R132 

CW TONE IN  iOOK 

R129 
47K 

CUT HERE / 7  DISC 
10004E 

C55 
033 

025 
XI 31 
100K 

IC , 

fl  Fl El   
3  •  5  6  7 

17128 
10K 

AF IN 

C56 
I  0047 

PC BOARD 

RI29 
47F 

_ _J 

ICOM 720A CONVERSION: This simple change makes the CW side-
tone volume independent of the af gain control. All you have to do is 
cut the top loop on R129 and solder a 1000-pF disc capacitor from 
R129 to pin 2 of ICI. You can reach the parts through the access 
cover. —Peter Wiggin ZS6ARW, Alberton, South Africa. 

LOW-POWER AND RETRIGGERABLE TIMERS FROM NAND 
GATES: Fig. 1 shows a simple one-shot timer which is not retrig-

gerable and, unlike some timers, is not affected by a steady signal 
on the trigger. This timer costs less than those using a 555, and it 
also has complementary inputs and outputs. The quiescent current 
drain is less than 100 nanoamperes, and the circuit can sink or source 
about 0.5 mA while operating from 3 to 15 volts. Although this circuit 
cannot directly drive a relay, it is useful for driving more logic. The 
upper limit on the time period is limited by the quality of capacitor 
used, with about 10 minutes being the limit for most junk-box elec-
trolytics. Fig. 2 shows a simple retriggerable timer. The output of 
this one is normally a low, going high upon a low trigger. The output 

time will be extended each time the input is triggered low. Don't for-
get to tie the inputs of all unused gates to + Vcc. The values of R1 
and Cl will determine the timing on both circuits. The formula 0.8RC 
will give an approximation of the time in seconds.—Craig Crichton 
K7UKW, The Dalles OR. 
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BREAK THIS POINT AND 
INSERT CAPACITOR AS 
PER TEXT FOR LOW 
END ROLL OFF 

INPUT 

02 
uPFI02 

R3 
68K 

RK 
IM 

OP AMP 
PIN 7 .9 VOLTS 
PIN4  -9 VOLTS 

CI 
0 258F 

OUTPUT 

741 OP AMP 

R5 
47000 

01 

*-1- C2  2N3904 

-9 VOLTS 

84 104 TO 25K 
POT 

GENERAL-PURPOSE LIMITER: The FET is used as a variable resis-
tor forming part of a voltage divider across the input of the 741 op 
amp. 01, which is fed through the pot hanging on the output of the 

741, does not begin to conduct until the negative cycles of the out-
put reach about .6 V. The rectified voltage is applied to the FET, 
causing its resistance to vary with the voltage. When the circuit 

reaches its limit, the gain is greatly reduced. To set the circuit up, ap-
ply 20 m V of tone to the input while measuring the output. Adjust R4 

until the gain just starts to drop. And to roll off the low end, put a 
.25-mF capacitor between R2 and ground —Allan Joffe W3KBM, 

Dresher PA. 

FROM D/DI 
ENCODER 

(CMOS DEVICE) 

FREO ADJUSTS 
BETWEEN 
I5OH: 8 40014: 

• I2V 

TO AUDIO 

* NOT CRITICAL AS 
OUTPUT 2 OF 566 
IS LOW  'loon 

VCO-DECODER INTERFACE: This circuit matches a garage-door-
opener encoder/decoder chip to an NE566 vco. It provides proper 
matching between the CMOS device and the vco as well as a shift 
adjustment. The 10k pot adjusts the frequency between 15 and 400 
Hz. —William Desnoes W2HBC, Oneida NY. 

41. 

(= 0 SENO 

TRIGGER  • *7-
,N 

RI 

CD40IIBF 

Fig. 1. 

Fig. 2. 

•vcc 

117  PULSE 
'OUT 

t.o BRiCI 

RE - TRiGGERABLE WHEN 
INPUT GOES LOW 



RADIO BOOKSHOP 
(FOR THE NOVICE 
New, updated editions 

of our famous novice 

license study guide and novice study tapes. 

...".•••••••• 

PO-Wr 

140/10,1 " 

495 

NOVICE 
LICENSE 
STUDY 
GUIDE 
by timothy PtDame, 

PUSRe 

• 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 years price. SG7357 $4.95.• 

• NOVICE STUDY TAPES—If you are lust getting started in ham radio. you'll find these tapes indispen• 
sable' This up-to-the-minute revision of the 73 Study Course is the perfect way to learn everything you 
need to breeze through the Novice written exam Theory. FCC regulations, and operating skills are all 
covered, and you'll be amazed at how fast you learn using these tapes! 
Once the test is behind you, these tapes will go right on being useful, because they are packed with the 

latest information on setting up your own ham station. and getting on the air 
Thousands of people have discovered how easy learning from cassette can be—order now and enter 

the fascinating world of ham radio, CT7300 Set of 3 —$15.95.• 

Scientists have proven that you learn faster by listening than by reading because you can play a cas. 
sette tape over and over in your spare time—even while you're driving' You get more and more info 
each time you hear it You can't progress without solid fundamentals These three 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 

.„„ Styli' W 

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—f or 
$13.95. 250 Style X-0X0250— for $8.95*, 500 Style 
X-0X0500; 250 Style Y-0Y0250—for 58.95. 500 
Style Y-0Y0500—f or $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-
outing, 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-6X1002—for $1.25 
each. 

N 

W AII IS11/1 

Style X 

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.) Check or 
money orders only, no phone or COD 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. 11 is almost mirac-
ulous' lx 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—C17313—Code groups again, at a brisk 14 
per so you will be at ease when you sit down in front of the 
steely-eyed government inspector and he starts sending 
you plain language at only 13 per. You need this extra 
margin to overcome the panic which is universal in the 
test situations. When you've spent your money and time 
to take the test, you'll thank heaven you had this back-
breaking tape 

"COURAGEOUS" 
20 + WPM —CT7320 —Code is what gets you when you 
go for the Extra class license. It is so embarrassing to 
panic out just because you didn't prepare yourself with 
this tape. Though this is only one word faster, the code 
groups are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape 

"OUTRAGEOUS" 
25 + WPM—C17325—This is the tape for that small 
group of overachieving hams who wouldn't be content to 
simply satisfy the code requirements of the Extra Class 
license Its 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 
prime collectables now, classics in the field! A full col-
lection 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 

73010 

73025 

 510.75 

 $16.00 

 $27.00 
73125   

 $14.00 
Shipping: Please add $1.00 per magazine Orders of 
ten magazines or twenty-five magazines add $7.50 
per order. 

73 BACK ISSUE-10 YOUR CHOICE 

73 BACK ISSUE-25 YOUR CHOICE 

73 BACK ISSUE-25 OUR CHOICE 

•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 

\ published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1-800-258-5473   
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RADIO BOOKSHOP 
HAND BOOKS FOR 

NEW! THE HAMSHACK 
AMATEUR RADIO CALL DIRECTORY, 1982-1983 Edition. 
Compiled by: Jack A. Speer N1BIC and Ashok K. Anand. 
Here it is, and at a price you can afford! A directory of 
over 410,000 radio amateurs in the United States (as 
licensed by the U.S. Gov't). Completely updated for 1983. 
Easy to handle 8,2 x 11 format. BK1254 $12.95 

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 BK1190 $4 95 ' 

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 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 
1\tzttve" for your ham shack shelf. BK1185 $12 95.• 

THE NEW 
WEATHUI SATELLITE 
HANDSOON 

TooLs C,81, 
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. 

I THE 73 TEST 
EQUIPMENT LIBRARY 

VOL. If AUDIO FREQUENCY TESTERS—Jam-packed 
with all kinds of audio frequency test equipment If 
you're into SSB, RTTY, SSTV, etc., this book is a must for 
you  a good book for hi-ti addicts and experimenters. 
too! LB7360 $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— BK1044— RI burst, function, square wave gen-
erators, variable length pulse generators-100 kHz 
marker, i-f and rf sweep generators, audio osc, af/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for 
counters, several counters, prescaler, microwave 
meter, etc 252 pages BK1044 $5.95.' 

THE 73 TECHNICAL LIBRARY 

THE COMPLETE 

SHORTWAVE 
LISTENER'S 

THE CHALLENGE OF 160—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, 

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 RF/I investigators. Written by 
an RFI expert with 33 years of experience, this profuse-
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. 

• 

FOR THE 

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 first-time 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. 

WORLD 
PRESS SERVICES " MP 
EASIMINFR 

TROPACAIION 

1NUARO S 

HANNOIN 

coo' , 

n. 161.4 * 

10.10.. 0.••••••••1111•••••  M AN. 

• 511.••••••••• 

4-N11 
EVERYTHING YOU ALWAYS WANTED TO KNOW 
ABOUT AMATEUR TELEVISION, (but were afraid to ask) 
—By Mike Stone WBOOCD. 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 N and much more. This Is the new, 1952 edition. 
From the publishers of Amateur Television Magazine. 
BK1244 $9.95 

WORLD PRESS SERVICE FREOUENCIES — 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 19405, John Henry Nelson 
looked to the planets for an answer. The result was a 
theory of propagation forecasting based upon inter. 
planetary alignment that made the author the most re-
liable forecaster in America today. The book provides an 
enlightened look at communications past, present, and 
future, as well as teaching the art of propagation 
forecasting. BK7302 $6.95.' 
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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.• 

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd WI-
tion)—The "Classic" on Quad design, theory, con-
struction, and operation. New 2nd edition contains 
new feed and matching systems and new data. BK1196 
$5.95. 

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.• 

BEAM ANTENNA HANDBOOK (New 5th editIon)—by 
William I. Orr & 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 $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. SELECTRICfm INTERFACE, a step-by-step guide 
to interfacing an IBM Selectric I/O Writer to your micro-
computer, will give you that quality at a fraction of the 
price. George Young, co-author of Kilobaud Microcom-
puting 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 
$12.97 

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. 
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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! TEXTEDIT is written in TRS-80* Disk 
BASIC, and the modules are documented in the 
author's admirably clear tutorial writing style. Not only 
does Irwin Rappaport explain how louse 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 TRS-
DOS 2.2/2.3 and 32K. TRS-80 and TRSDOS are trade-
marks of the Radio Shack Division of Tandy Corpora-
tion, BK7387 69.97 

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 8080/8085/280 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 Don 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 $10.50.' 

TVT COOKBOOK — by Don Lancaster. Describes the 
use of a standard television receiver as a micropro-
cessor CRT terminal. Explains and describes charac-
ter generation, cursor control and interface informa-
tion in typical, easy-to-understand Lancaster style. 
BK1064 S9.95.• 

IC OP-AMP C OOKBOOK—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, 5,/a 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 
IN8HXR. Under various callsigns, W8HXR has beer 
heard on the ham bands since 1919. He has watchea 
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 bi: 
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 excellerr 
beginner's guide it answers the most frequently askeo 
questions in an easy-going manner, and it shows the 
best way to 90 about getting an FCC license. A Guide to 
Ham Radio is an ideal introduction to a hobby enjoyed 
by people around the world. BK7321 $4.95.• 

WORLD RADIO TV HANDBOOK 1963, 26TH 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 

FOR TOLL FREE ORDERING CALL 1 800 258 5473   
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( SATELLITES   
Date 

Mar  1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
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25 
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27 
28 
29 
30 
31 

Apr  1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

OSCAR 8 
UTC  EQX 
=== ===== 
0024  87 
0028 
0033 
0037 
0041 
0046 
0050 
0054 
0059 
0103 
0108 
0112 
0116 
0121 
0125 
0130 
0134 
0138 
0000 
0004 
0008 
0013 
0017 
0022 
0026 
0030 
0035 
0039 
0043 
0048 
0052 
0057 
0101 
0105 
0110 
0114 100 
0119 102 
0123 103 
0127 104 
0132 105 
0136 106 
0141 107 
0002  83 
0006  84 
0011  85 

88 
89 
90 
91 
92 
93 
95 
96 
97 
98 
99 
100 
101 
103 
104 
105 
106 
81 
82 
83 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
99 

Amateur Satellite Reference Orbits 

RS-5 
UTC  EQX 

0124 140 
0119 140 
0114 140 
0108 140 
0103 140 
0058 140 
0052 141 
0047 141 
0042 141 
0036 141 
0031 141 
0026 142 
0020 142 
0015 142 
0009 142 
0004 142 
0158 173 
0153 173 
0148 173 
0142 173 
0137 173 
0132 173 
0126 174 
0121 174 
0115 174 
0110 174 
0105 174 
0059 175 
0054 175 
0049 175 
0043 175 
0038 175 
0033 175 
0027 176 
0022 176 
0017 176 
0011 176 
0006 176 
0001 177 
0155 207 
0149 207 
0144 207 
0139 207 
0133 208 
0128 208 

RS-6  RS-7 
UTC  EQX  UTC  EQX 

0049 
0034 
0019 
0003 
0147 
0131 
0116 
0100 
0045 
0030 
0014 
0158 
0142 
0127 
0111 
0056 
0041 
0025 
0010 
0153 
0138 
0122 
0107 
0052 
0036 
0021 
0005 
0149 
0133 
0118 
0103 
0047 
0032 
0016 
0001 
0144 
0129 
0113 
0058 
0043 
0027 
0012 
0155 
0140 
0124 

134 
132 
130 
127 
155 
153 
150 
148 
146 
143 
141 
168 
166 
164 
161 
159 
157 
154 
152 
180 
177 
175 
173 
170 
168 
166 
163 
191 
188 
186 
184 
181 
179 
177 
175 
202 
200 
197 
195 
193 
190 
188 
216 
213 
211 

0135 
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0106 
0056 
0046 
0037 
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0157 
0148 
0138 
0128 
0119 
0109 
0059 
0050 
0040 
0030 
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0011 
0001 
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0141 
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0053 
0043 
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0024 
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0154 
0145 
0135 
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0106 
0056 
0047 
0037 
0028 
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142 
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139 
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138 
137 
136 
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164 
163 
162 
161 
160 
160 
159 
158 
157 
156 
155 
154 
153 
182 
181 
181 
180 
179 
178 
177 
176 
175 
174 
173 
173 
202 
201 
200 
199 
198 
197 
196 
195 
194 
194 

RS-8 
UTC  EQX 

0154 
0151 
0148 
0145 
0142 
0139 
0137 
0134 
0131 
0128 
0125 
0122 
0120 
0117 
0114 
0111 
0108 
0105 
0103 
0100 
0057 
0054 
0051 
0048 
0046 
0043 
0040 
0037 
0034 
0031 
0029 
0026 
0023 
0020 
0017 
0014 
0012 
0009 
0006 
0003 
0000 
0157 
0154 
0152 
0149 

145 
145 
146 
147 
148 
149 
149 
150 
151 
152 
153 
154 
154 
155 
156 
157 
158 
158 
159 
160 
161 
162 
163 
163 
164 
165 
166 
167 
167 
168 
169 
170 
171 
172 
172 
173 
174 
175 
176 
176 
177 
208 
209 
210 
211 

Date 
===. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

AMATEUR SATELLITE NEWS 
Soviet Telemetry Update 

Russia's RS (Radio Sputnik) amateur satellites continue to transmit a steady stream of 

telemetry data. Since I last discussed RS telemetry in this column (73. Sept., 1982. p. 140). 
new interpretations of some data items have come to light. Table 1 is a revised list of the 

35 RS telemetry items and the equations for decoding the raw numbers into interesting 

information about the spacecraft. 
All RS telemetry is transmitted in Morse code at speeds from 15 to 25 words per 

minute. When the satellites are in range, virtually any 10-meter receiving installation 
should be capable of hearing the transmissions. Table 2 gives the telemetry beacon fre-

quencies for all six of the AS satellites. Its easy-give it a try! 

Thanks to Amateur Satellite Report for the updates. 

The Home Stretch 

The second half of April-probably the 21st-is now the scheduled date for the launch 
of the AMSAT Phase IIIB amateur satellite. If the launch takes place as planned, it will oc-

cur a little less than three years after the ill-fated attempt that sent the Phase IIIA satel-

lite to the bottom of the Atlantic -Jeff DeTray WB8BTH. Assistant Publisher. 73. 

Prefix  interpretation 

0 

1K or SK 

ID or SD 

10 or SO 
IG or SG 

Ill or SU 

IS or SS 

IW or SW 

NK or AK 

ND or RD 
NO or RO 

NG or AG 

NU or RU 

NS or AS 

NW or RW 

0.2 x N = output power of transponder in mW 

N x 0.2 = voltage of main power source 

20 x (100 - N)= charge current in mA 

Service parameter; usually = zero (00) 

Gas pressure of sealed system; equation unknown 

N = temp. of voltage regulator (Celsius) 

N = temp. of transmitter cooling fins (Celsius) 

Same as K 

Telemetry baseline; usually = zero (00) 

0.2 x N =output power of beacon in mW 
When N .10 ± 1. a 10-dB attenuator is in line with main receiver front 

end 
0.1 x (N - 10) = relative S-units, main receiver 

0.1 x (N - 10) = relative S-units, robot receiver 

0.1 x (N - 10). relative S-units, command receiver 
Same as K 

50 x N = solar panel current in mA 
2.7 x (N - 26) = temp. of 1st solar panel (Celsius) 

2.7 x (N - 26) = temp. of 2nd solar panel (Celsius) 

2.7 x (N - 26). temp. of 3rd solar panel (Celsius) 

0.8 x (N - 5) = temp. of structure (Celsius) 
0.8 x (N - 5). temp. of hermetically-sealed casing 

N E W  2 0 M H Z  D U A L  T R A C E  N E W 

BUIL T IN CO MP ONENT T E S T E R 

$555 
CO MPLETE 

WITH PROBES 

IR • • • 

. • CI G, 
• 

• 

I  Ci 

• a . . • o, 

X-Y Operation, (1:1 Ratio) 

1 = 2x 20 MHz, max. 2mV/cm 
max. 1% Overshoot 

ONE YEAR 
WARRANTY 

Ti mebase  4Ons - 0.2s/c m 
Incl. Magnification x5 

I =  Trigger Band width 30 M Hz 
  al 5mm 

18031434-5371 

12E1) 5 

VISA 

DERRY, N.H. 03038  W ARNER HILL 

1 2 

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 • ye r y 
iow profile • Complete instructions • Immediate shipment-Check ok 

3 BAND SLOPER• 160. 80. & 40 Meters 60 ft. long  S 43 9S! trt ppd  

BAND SLOPER. 80 & 40 Meters • 41 ft. long  $ 30. (29  Irt ppd 

3-BAND N O TRAP DIP OLE 160 80 & 40M• 113 f t. long  S 66 00  Irt ppd 

2-BAND NO TRAP DIPOLE.  80.& 40M • 84ft. long  S 4i en I rt pad  

FOR ADDN'L INFO on these and other unique antennas   send SASE  

MULTI-BAND SLOPERS 
160, 80, and 40 meters 

W9INN ANTENNAS  _ _ 
BOX 393-S MT. PROSPECT, IL 60056 

HOME BREW " THE  SOUTHERN CROSS 
ONE  OF  THE  MOST  E FFECTIVE , SIMPLE , STRONG  AND  INEXPENSIVE, 

TWO  ELE MENT  MULTI • BAND 

Q U A D RI C U B E  A N T E N N A 

EXTRAORDINARY  DX  PERFORMANCE  IDEAL  FOR  20 -15  AND  10  METER  BANDS. 

THE  TOTALLY  PLASTIC  MATERIAL  8 STRUCTURE  OF  TRIANGULAR  SHAPE  THAT 

MATCHES  PERFECTLY  THE  ELECTRONIC  REOUIREMEN TS  LENDS  TO 

STRAIGHTFORWARD  DESIGN  THAT  REDUCES  LOSSES, SIMPLIFIES ADJUSTMENTS & 

STRENGTHENS  CONSIDERABLY  THE  ANTENNA.  MATERIALS  REQUIRED  ARE 

OBTAINABLE  IN  ALMOST  ANY  LOCALITY.  COMPLETE  DESCRIPTION,  DRA-

WINGS  AND  ALL  NECESSARY  INFORMATION  TO  BUILD  IT, IN  ENGLISH 

OR  SPANISH,  AIR  MAIL ED  TO  ANY  COUNT RY  $ 20  U.S.  CHECK 

CASHABLE  IN  U S  A  TO  A.  LASCURAIN  PI N O  N ° 5 9 

M E X.  D. F  01 0 3 0  MEXICO  .414 

AK or UK 

AD or UD 

AO or UO 

AG or UG 

AU or UU 

AS or US 

AW or UW 

MK or WK 

MD or WD 

MO or WO 

MG or WG 

MU or WU 

MS or WS 

MW or W W 

Same as K 
0.1 x N = voltage of transponder 9-volt line 

0.1 x N = voltage of transponder 7.5-volt line 

0.1 x N = voltage at first 9-volt stabilizer 
0.1 x N =voltage at first 7.5-volt stabilizer 

0.1 x N = voltage at second 9-volt stabilizer 
0.1 x N = voltage at second 7.5-volt stabilizer 

Same as K 

N = 8 of QS0s made by robot (occasionally reset to zero by ground con-
trollers) 

N x 0.1= power consumption of heating system in Watts 

N x 20 = input power of robot transmitter in mW 

N x 20 = input power of service channel in mW 

When N = 10 ± 1, a 10-dB attenuator is in line with the robot receiver 
front end 

When N = 10 ± 1, a 10.dB attenuator is in line with the service receiver 

front end 

Table 1. AS telemetry channel prefixes and their meanings. N is the two-digit number 

sent after the prefix. Where two prefixes are given, the first is used when the service (or 

command) channel aboard the satellite is not active. The second is used when the ser-
vice channel is active, indicating the satellite is under command by ground controllers. 

Satellite 

RS3 
RS4 

ASS 

Frequencies (M Hz) 

29.321, 29.401 

29.360, 29.403 

29.331, 29.452 

Satellite 

RS6 

RS7 

RS8 

Frequencies (M Hz) 

29.411, 29.435 

29.341, 29.501 

29.461, 29.502 

Table 2. AS beacon frequencies. 
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(  FUN! 
John Edwards KI2U 

78-56 86th Street 
Glendale NY 11385 

POTPOURRI 

Potpourri! As our readers in F.  HH•. FS-, FR-, FM-, and FG-lands undoubtedly 

know, the word signifies a medley of various items. And that's what this month's Fun! is, 

a grab bag of questions on topics spanning the entire spectrum of amateur-radio activi-

ty. Think you're an amateur-radio renaissance man? Give this month's puzzlers a try. 

ELEMENT 1—MULTIPLE CHOICE 
1) From 1978 to 1979, a person claiming to be a lawyer threatened to take away all of our 

bands and give them to CB. Can you remember this generous chap's name and the or-

ganization he purported to represent'? 

1) Richard Cooper and the Communications Attorney Service 

2) Harry Dannals and the American Radio Relay League 

3) Jon Ingram and the Citizen's Radio Coalition 

4) David Simpson and the Committee for Fair Communication 

2) Remember that Jack Anderson column a few years back? You know, the one that 

claimed hams were controlling just about everything in Washington from the FCC to the 

Pentagon. Well, can you name the US Representative who gave Scoop Anderson his 

story? 

1) Claude Pepper of Florida 

2) Tip O'Neill of Massachusetts 

3) Elliott Levitas of Georgia 

4) Fred Richmond of New York 

3) Roy Neal K6DUE hosted the films "The World of Amateur Radio" and "Moving Up to 

Amateur Radio." Can you name the narrator of "Ham's Wide World"? 

1) Walter Cronkite K2IBE 

2) Arthur Godfrey K4LIB 

3) Dick Van Dyke WJ6L 

4) Phil Donahue KE9UF 

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

TRANSVERTERS MMT 50-144 $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 

POWER AMPLIFIERS 
all models include RF VOX ac Low Noise RX Pre-Ampl. 
(no pre-amp in MML432-100) 

2 Meters: 

432 MHz: 

1268-1296 MHz: 

100W output 
100W output 
50W output 
30W output 
25W output 

100W output 
50 W output 
30W output 

MMLI44-100-LS 
MMLI44-100-S 
MMLI44-50-S 
MML144-30-LS 
MML144-25 

IW or 3W in  $284.95 
IO W input  $264.95 
IOW input  $239.95 
IW or 3W in  $124.95 
3W input  $114.95 

MML432-100  1011' input  1444.95 
MML432-50  IO W input  $239.95 
MMI432-30-1.  IW or 3W in  $ ask 
Coming soon. Watch for details. 

ANTENNAS (incl. 50 ohm balun) 
2 Meter J-Beams:  12.3 dBd 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-I,Y  $49.75 
Send 3fic stamps for full details of all our VHF/UHF items. 
Pre-selector filters 
Low-pass filters 
Varactor triplers 
Pre-amplifiers 

Antennas 

Crystal Filters 

DS/2N1 

Transverters  W O.  
Converters  VISA _ 

" C Z 

Spectrum International, Inc. 

Post Office Box 10845  ,-436 
Concord, Mass. 01742 USA 

4) Which of the following amateurs is not a Westlink anchorman? 

1) Jim Davis KUBR 

2) Alan Kaul WORCL 

3) Burt Hicks WB6MOV 

4) Stan Martin WA2DCS 

5) A number of years ago, there was an amateur-radio column written in broken English 

supposedly by an oriental writer. Name the "author" and the magazine. 

1) Scratch', in CO 

2) Itchy, in OST 

4) Ching Chow in Ham Radio Horizons 

5) Hong Wouff in 73 

ELEMENT 2—TRUE-FALSE 

1) A ham was involved in the production of the movie ••E.T. —The Extra 

Terrestrial."TM 

2) The first ham to operate from orbit was Neil Armstrong aboard 

Gemini 6. 

3) In 1982, the Soviet Union launched two amateur Iskra satellites from 

the Solyut 7 space station. The word lskra means "peace" 

4) Ken Sessions K6MVH wrote the very first book dealing with ham 

repeaters. 

5) A famous DXer is known by the name of Dr. DX. 

6) At the relatively tender age of 22, James Hendershot WA6VOP was 

the youngest person ever to serve as the head of a repeater coordina-

tion council. 

7) Joseph Merdler N6AHU is the current president of the Personal Com-

munications Foundation. 

8) A few years back, a novel that inlcuded ham radio as an integral part 

of its plot not only hit the best sellers list, but also was turned into a 

TV movie. 

9) King Juan Carlos of Spain is a ham. 

10) Queen Elizabeth of England is a ham. 

ELEMENT 3—SCRAMBLED WORDS 

Unscramble these terms and slangs relating to ham radio 

BUST 

NCTOLREEA 

KIME 

RETHE 

ETADOMLU 

EKY 

CORK 

RETME 

DNAB 

GLSU 

True  False 

CALL LETTER 

HATS 
Only $6 

HAT COLORS 
Royal Blue Navy Blue 
Red Gold Green 

Man Ar• Cka 5.•  We bn 1 ~ Back 

112NSD 
ROOT MATEO 
10 Ola 

T SHIRTS 

HATS - T SHIRTS po 187 
101 & Elm Street. Suite 4  Peterborough, NH 03458 

Onty $13 
SHIRT SIZES 

Adult • Srn Med Large X-Large 
Child • 2-4 6-8 1012 14 16 

SHIRT COLORS 
Lgt Blue Tan Wht/Blue Torn 

INht/Red Iron 

5 4 k 
LINE 1  CIRCLE ONE OF THE DESIGNS ABOVE 

LINE 2 

OR 

LINE 3 

OR 

NOTE' 1146 Maxmourn e Large or 16 Small letter, er 

LINE 4 

OR 

1  

Attractive and Durable, just the thing for fold 
days, contests, conventions or any other activity 
Ideal personalized gifts for special occasions and 
they carry your own personal message. Imprints 
are permanent and guaranteed not to fade, peel or 
shrink Order 12 or more and we will reproduce 
your own business or club logo FRFF. Remember, 
every item can have a fbfferent name or message 
in addition to your logo Ireprints are generated by 
Lon, puter for total fle ,ohillty and FAST service 

CALL LETTER HATS  101 & Elm Street Suite 4  Peterborough, NH 03458 

Na me     Phone   

Address   

City   State   Zip   

Ck 0  Money Order 0 Charge Card El a   
Signature To Validate Order   Exp. Date   

e p ORDER BLANK =  Add $Z To Total For Shipping Charges 
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ELEMENT 4-ALPHABET GUESS 

Complete the words below by placing letters of the alphabet on every dash. Use each 
letter only once. The letter "2" isn't used. 

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 
1) _ I_ D E 

2) _ 0 T_ _T _O ME _E _ 

3) _OULE 

4) _ _ _ _ GUIDE 

5) V 0 _ E 

6) DU P_E _ 

7) _ T U 

8) _ARRIER 

91 _RE _ _ENC _ 

10) _ A _ 

THE ANSWERS 
Element 1: 

1-1 He's now believed to be living south of the border. 

2-3 Still in Congress, but probably has found other ways to fish for votes. 

3-2 Seems like old times just thinking about that film. 

4-4 Stan's probably the missing "link." 

5-5 Think 01' Scratchl ever got paid? 

Element 2: 

1-True  Indirectly, anyway. Henry Feinberg K2SS0 designed the little alien's space 

communicator. 
2-False  As of yet, no ham has ever operated "spaceship mobile." That may change 

later this year, though, when Dr. Owen Garriott W5LFL is scheduled to take an HT aboard 

the shuttle. 

3-False  Spark. 

4-True  Not an easy question. 

5-True  A name given to him by Westlink's Alan Kaul. 

6-True  You read it here first. 

7-True  A much-needed and under-appreciated organization. 

8-True  "The French Atlantic Affair," by Ernest Lehman K6DXK. 

9-True  I've yet to work him, though. 

10-False  Not yet. 

Element 3: 

Stub, tolerance, mike, ether, modulate, key, rock, meter, band, slug. 

Element 4: 

1-DIODE, 2-POTENTIOMETER, 3-JOULE, 4 - WAVEGUIDE, 5-YOKE, 6-DUPLEX, 

7-STUB, 8-CARRIER, 9-FREQUENCY, 10-HAM. 

SCORING 
Element 1: 

Five points for each correct answer. 

Element 2: 

Two and one-half points for each correct answer. 

Element 3: 

Two and one-half points for each word unscrambled. 

Element 4: 

Two and one-half points for each word completed 

Potpourri literally translates to "rotten pot." How rotten are you? 

1-20 points-Rancid 

21-40 points-Green around the gills 

41-60 points-Slightly sour 

61-80 points-Fresh as a daisy 

81-100 points-Prime condition 
Special thanks for this month's column go to Bill Pasternak WA6ITF (of 73's "Looking 

West" fame), who provided many of the trickier questions. 

( CORRECTIONS ) 
Builders of the "Keyer on a Shoestring" 

(73, November, 1982, page 104) should 

note that the Radio Shack 276-2008 tran-

sistor specified for 01 is no longer avail-

able. An appropriate substitute is the Ra-

dio Shack 276-2061 or Motorola MPSA42. 

When using these transistors, the resistor 

connected to the base of 01 should be 
changed from 2.2k to 1k. 

Jeff DeTray WB8BTH 

73 Staff 

Radio Shack recently introduced a new 
style of 10-uH choke which affects all of 

the coils in 73's series of Fun-Gear arti-
cles. Those articles were "The Fun-Mitter 

-A Goof-Proof fit Project," Feb., 1981; 

"The Fun-Ceiver," July, 1981; "The Fun-

Oscillator," Feb., 1982; "The Fun-Amp," 

May, 1982; and "Fun-Equipment Revisit-

ed," Jan., 1983. 

The new Radio Shack choke can be 

identified by a smaller body, fewer turns (a 

total of 22), and the part number 273-101A. 

These new chokes will operate fine, pro-

vided the correct number of turns are re-

moved. Table 1 shows the number of turns 

that must be removed from the full choke. 

Mark Oman WAIIRBR 

Ft. Collins CO 

80m 

40m 

20m 

15m 

80m 

40m 

20m 

15m 

80m 
40m 

80m 

40m 

Fun-Mitter 
L1  L4 

5 (8.4 uH)  14 (2.4 uH) 

0 (10 uH)  17 (1.2 uH) 

13 (2.8 uH)  18 (.6 uH) 

17 (1.2 uH)  19 (.4 uH) 

Fun-Amp 

1,2  L3 
10 (4.7 uH)  7 (6.2 uH) 

13 (2.9 uH)  10 (4.3 uH) 

18 (1.0 uH)  17 (1.4 uH) 
20 (0.5 uH)  18 (1.0 uH) 

Fun-Ceiver 

L2, L3  L4 

5 (8.4 uH)  0 and 7 (16.2 uH) 

0 (10.0 uH)  7 (6.2 uH) 

Fun-Oscillator 

Li 

0 and 7 (16.2 uH) 

7 (6.2 uH) 

Table 1. Correct dimensions for Fun-Gear 

coils. 

"A Tuner for Antenna Fanatics," which 

appeared in the November, 1982, issue, 

contained an incorrectly-drawn schematic. 
The switching system in Fig. 1 on page 42 

should be wired as shown here. The only 
component change necessary is the substi-

Revised Fig. 1, "A Tuner for Antenna Fanatics." 

tution of a 6-pole switch for the 5-pole 

switch suggested in the article. Thanks to 
Jeff Steinkamp KA5MYF for pointing out 

the error. 

Avery L Jenkins 
73 Staff 

A diagram error appeared in Fig. 3 (page 

33) and Fig. 5 (page 36) of "What? Another 

Audio Filter Project?" in the November, 
1982, issue. Both diagrams show the cath-

ode of diode 07 connected to a 100k resis-

tor and pin 6 of U3. However, the cathode of 

D7 should be connected to the junction of 

DUMMY 

ANT I 

ANT 2 

06 and the 1-uF capacitor. The 100k resistor 

should go directly to pin 6 of U3. 

Avery L. Jenkins WB8JLO 
73 Staff 

The addresses of Ameco Equipment 

Company and Amidon Associates were ac-

cidentally reversed in "Beating the Untrace-

able Buzz" on page 58 of the January, 1983, 

issue. Amidon Associates is located at 

12033 Otsego St., North Hollywood CA 

91607; Ameco's offices are located at 275 

Hillside Ave., Williston Park NY 11596. 

Avery L Jenkins WBSJLG 

73 Staff 

(  HAM HELP  ) 
I would like to hear from anyone who has 

successfully used a hidden antenna 

Michael H. Landwehr KE7T 

PO Box 4502 

Huachuca City AZ 85816 

Wanted: the schematic for an Electro-

data model AG-1 audio generator. 

R. H. Klapheir• 

4113 Sunflower Dr. 

Louisville KY 40216 

am looking for a way to modify a 

Motorola HT battery-pack recharger so that 

an !corn HT can be inserted in it. 

Don SHIM WB8IMA 

4729 Darnell Rd. #17 

Huntington WV 25705 

Can anyone supply me with the schemat-

ic needed to interface a modulator with a 

Pet 4032? I also need CW and RTTY 

programs. 

Ha mm Limongelli 

Milano 1,09100 

Cagliari, Italy 

I am searching for a CRT for a Tektronix 

422 oscilloscope, or any information on re-

pairing the old tube. 

Robert L Rowles KC5GT 

701 NW 24th St. 

Guymon OK 73942 

I would like to locate someone in the 

Marion IL area who could help me learn the 

code. I am working toward my Novice 

license. 

Ron Bonfield 

RR 4, Box 174, Lake Estates 

Marion IL 82959 
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RTTY LOOP 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallstown MD 21133 

Random ruminations at the end of win-

ter. "What do I need to do to get an article 

published describing my new LSI circuit 

that not only multiplies 0, but divides, 

adds, and subtracts it as well?" Boy, how 

many times I get that one! First of all, look 

critically at what you want to write about. Is 

it interesting to others? Bounce the idea off 

a few close friends: if they are friends, they 

won't (shouldn't) pirate your idea. If it's not 

technical, ask your wife (husband/mother/ 

father/significant other) for an opinion. 

If all is still okay, write up an outline for 

the article. Now, I don't necessarily mean 
the formal (I-A-1-a, etc.) outline that you 

learned back in the fifth grade, but rather an 

informal sketch of the points you want to 

cover. Try to organize the article with, as 
radical as it sounds, a beginning, a middle, 

and an end. 

For technical articles, the first segment 

normally introduces what the device is, per-
haps why it is needed, and general specifi-

cations. The central part of the article deals 

with the nuts and bolts (design and con-

struction) phase. At the end, alignment and 

testing, applications, and potential other 
uses or pathways may be explored. 

Non-technical articles follow the same 

train of thought, but on a parallel track. 

Open your idea, develop it, and close, trying 
to keep some sense of order. Diagrams, 

drawings, or photographs might occur to 

you as being appropriate at certain places. 

Note these now for later development and 

inclusion. 

Now it's time to, as they say, flesh it out; 
write the words that make the whole world 

read, or whatever. If you have not written 
before or are unsure of your ability to set 

down words that make sense, I have a tip 

for you. Get a tape recorder and say what 
you want to write. Describe the gizmo. in-

vestigate The concept, or expand the theme 

vocally, then listen to it and write down 

what you said. Alternatively, type it into a 

word processor (my favorite technique) or 

write it down in longhand on a yellow pad 

(my second favorite technique): just get 

those first ideas down onto paper. You will 

need it in this rough form so that it can be 

polished into a finished gem. 

Once you get the first draft down, read it. 
Yes, look for misspelled words and the like, 

but also read it (out loud is a good idea). 

Does it make sense? Are there areas which 

could be explained better or places where 
the explanation is so long-winded that it 

chokes the meaning to death? Clean It up, 
revise it (this is where a word processor 

makes life easy!), and when you are happy, 

go back to the friend you approached be-

fore and see what he or she thinks. Does 
your opening try to "grab" the reader? Is 

your last sentence a conclusion or close, or 

does it just end in space? 

Finished? Now type up a good copy. I 

know we aren't all typists, but there are 

some standards which should be followed. 
Your submission copy should be typed, not 

handwritten, on standard 8.5" by 11 white 

bond paper. It should be in upper- and lower-
case, be double spaced, and have generous 

margins on all four sides. It should not be 

uppercase-only printer output (this is a 

human readable article, not a program) on 

newsprint-weight roll paper or pasted-up 

sheets from a narrow thermal printer. If you 

have a dot-matrix printer which produces 
good quality upper- and lowercase print, 

check with the publisher before you use it; 

most editors would still prefer typewriter-
style characters for their weary eyes. 

Diagrams should be neatly drawn, with 

black ink on 8.5" by 11" paper. They don't 

have to be super-artsy: most magazines will 

have them redrawn by a draftsman if your 

article is published. Just make sure they 

are clear and correct. Photographs should 

be sharp and clear, with 8" by 10" black and 

whites preferred. Little InstamaticTM or 

PolaroidTM snaps just won't reproduce 

well. Color should not be used unless it is 

essential to the picture; most magazines 

cannot or will not print color photos, 

anyway. 

Now that you've worked on this labor of 

love to a state of perfection, where do you 

send it? Here are some items to help you 
make up your mind. For amateur radio arti-

cles, the ARRL's journal OST, pays you 

nothing for your contribution, allowing you 

to bask in the glory given to those few 

authors whose work is published each 
month. On the other hand, 73 pays its 

authors upon acceptance of the article, 

with the average being perhaps $100 or 

more. I need not go into the number of ar-

ticles published here every month. 

For computer-related articles, the choice 

is more difficult. With the great number of 

specialty and general-interest magazines 

being published, you may well choose to 

direct your work to a specific audience. 

Payment practices vary widely, though, 
from reasonable amounts of cash to ex-

tending your subscription for a couple of 

months to a letter of thanks. To the best of 

my knowledge, unlike 73, those computer 
magazines that pay for articles pay on pub-

lication, not when they accept your article. 

Therefore, they can, and do, hold your arti-

cle for many months or years on the prom-

ise of payment. Check it out before you sub-

mit your masterpiece. 

When you have decided where to send 
your article, wrap it in a sturdy envelope, en-

close a cover letter introducing both you 

and your work, and mail it off first class to 

the magazine. You should enclose suffi-

cient first class postage for the article's re-

turn if it is (sob) rejected; otherwise it might 
find its way into the editor's circular file. 

Then sit back and wait a couple of weeks 

and, who knows, your article might lead the 

next issue of 73! 

Membrane keyboards— feh! I mentioned 

here a few months back that I purchased an 

Atari 400 computer for both the kids and 

some looks into the more "popular" (as op-

posed to my 6800) side of computers. After 

poking around a bit, I have reached my First 

Conclusion of Home Computers: Mem-

branes may be good for a lot of things, but 
keyboards ain't one of them. I shall elabo-

rate. Many of the "new breed" computers 
sport flat membrane keyboards rather than 

the more traditional typewriter-style keys. 

These flat panels are kidproof and less ex-
pensive to produce; they are also practical-

ly impossible to type on. Not much better 

are the little calculator-style button keys 

found on another raft of personal com-

puters. Others' widespread frustration with 

this trend is evidenced by magazine articles 

and independent manufacturers' produc-

tion of full-sized keyboards for the Atari 

400, Sinclair ZX-81, Pet, and others. But if 

you add a $100 keyboard to an Atari 400, do 
you know what you get? An Atari 400 with 

an external keyboard. It reminds me of the 
time in high school when I tried to put ex-

pensive speakers on a cheap hi-fi compact. 

Couldn't understand why it sounded only 

marginally better. For the ham contemplat-

ing using a computer on RTTY or to write 
with, anything short of a standard (also 

called full-sized) keyboard is asking for 

trouble. No, membrane pads are fine for 

DTMF entry buttons, control switches on 

microwave ovens, or other occasional use 
terminals. But as keyboards designed for 
data entry? Feh! 

Around the world with RTTY Loop brings 

a note here from Steve Pepler VE3KHU in 

Ottawa, Ontario. Steve is using a Mite tele-

printer for computer output and is in need 

of a part. Steve, the sources I had for Mite 

parts dried up several years ago, and I have 

had no new leads since. If anyone knows of 

a source, drop me a line and I will let Steve 
and other Mite owners know about it. 

Hans Granberg SM2DHG, a RTTYlcomput-

er buff from Sweden, relates his interest in 
the 6800 and its use on RTTY. I am sending 

Hans copies of old issues of RTTY Loop 

which may be of help in his endeavors. 

This and many other letters raise another 
question for you ail out there. Would you 

like to see a compilation of old RTTY Loops 

in book form? If so, are there any sections 

you would specifically like to see expanded 

or condensed? Please drop me a line (a 

postcard or OSL would be fine) with some 

sense of what you, the readers of this col-

umn, would like. I have been trying to work 

on such a tome, but I keep getting bogged 

down in the material. Let me know what you 

would like to see. 

Next month, a tip of the hat to Al Jolson. 
Don't follow? You'll just have to wait for 

next month's RTTY Loop! 

DX 
Chod Harris VP2ML 
Box 4881 
Santa Rosa CA 95402 

AMATEUR RADIO 
IN SOUTHERN AFRICA 

What's the only country in the world 

which is completely surrounded by one 

other country and has no land below 1500 
meters high? If you're up on your geograph-

ic trivia, you might be able to identify this 

mystery country as Lesotho, in southern 

Africa. 

Not many people know where Lesotho is: 

fewer still know much about the tiny 

"mountain kingdom." Even the official 

Lesotho tourist brochures seem to be talk-

ing about a different place. These bro-

chures are filled with photographs of the 

country's railroad and hotels; they mention 

the local TV station, the happy Basotho na-

tives. and the rain-free climate. 

What the tourist brochures do not men-

tion is that Lesotho is one of the 20 least 

developed nations in the world. It is totally 
surrounded by South Africa, on which it de-

pends for electricity, employment of the 

Basotho people, money from gambling at 

the Holiday Inn in Maseru, and food. That 

highly touted national railroad is less than 
a mile long, and half the hotels in the bro-

chures don't really exist. It rains so seldom 

in Lesotho that the country must import 

almost all of its foodstuffs. In fact, the mot-

to of the tiny kingdom is "Peace, Rain, Pros-

perity." And just because it has little rain 

doesn't mean the climate is perfect; Le-

sotho boasts the highest incidence of light-
ning in the world, and frequent high winds 

sweep dust storms across the treeless 

country. And that prized television broad-
cast with a power of only 400 mW! Can you 

imagine how easy it must be to cause 

television interference? 

What the kingdom does have includes 

one of the longest reigning monarchs in the 

world. King Moshoeshoe II. It has majestic 

mountains, lots of them. The country is all 
mountains; even the "lowlands" are more 

than a mile high. And it has foreign aid. As a 

-non-aligned" nation. Lesotho enjoys fre-

quent donations from other countries, in-

cluding the US, France, Germany, and En-

gland. Lesotho recently received a grant of 

nearly 40 million dollars to fix up the 

nation's telephone system. There are only 

4,000 phones in all of Lesotho: that's 10,000 

dollars per phone! 

With the highest incidence of lightning in 

the world, no trees to hang antennas from, 
a milliwatt TV station, and frequent high 

winds, you wouldn't think Lesotho would 
be an amateur-radio paradise, would you? 

But Rich Kingston 7P8BX (see photo) con-
sistently receives signal reports 2 S-units 

louder than he gives out. 

About half way along his round-the-world 

tour, Rich spent a few days in northern 

California with your DX editor. Rich offered 

to share his experiences as an amateur in 
southern Africa with 73 readers. 

Rich finds amateur radio in Lesotho very 

successful. Using only a mobile whip, Rich 

and fellow Lesotho amateur Ed 7P8CG 

have worked stations around the world 
from a four-wheel-drive truck. And Rich 

finds no problems with his modest antenna 

farm of dipoles. "The other day I got on 40 

SSB and worked VS6. VK, and a bunch of 

JAs. They couldn't believe I was barefoot in-

to a dipole,- Rich said. Rich claims the 

good signal reports he receives are due to 

strange propagation in Lesotho, but I think 

the 7P8 callsign is worth at least 2 S-units. 

While Lesotho is not exactly rare on the 
amateur bands, there are many DXers still 

looking for their first 7P8 contact. Perhaps 
this information will help. 

Among the more active Lesotho ama-

teurs are 7P8s BX, CG, CI_ CM, and CR. Ed 

7P8CG is Vice Consul at the American Em-

bassy in Maseru, the capital of Lesotho. Ed 

hopes to work DXCC on CW while in Le-

sotho and also can be caught working mo-
bile. Martin 7P8CM uses a 40-meter dipole 

on 40 and 15 meters. A new Lesotho 

amateur, 7P8CR hails from Italy and often 

can be heard on phone speaking Italian and 
Spanish. Rich himself puts his TR-44C and 

Swan radios on the air from his home sta-

tion (7P8BX) and mobile (7P8CG). Rich 

hopes to supplement his existing dipole 

antennas with some new aerials soon, in-

cluding a 15-meter beam. 

Rich suggests the best time to look for 

7P8 stations is early evening, Lesotho time. 

1730 UTC is 7:30 pm, local time. Beginning 
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Rich Kingston 7P8BX, president of the Lesotho Amateur Radio Society (right), discusses 

schedules with Paul Hansen AE6H, president of the Redwood Empire DX Association. 

about 1700 UTC. 10 meters is often open to 

the States. You can listen for ZS stations or 

the ZS 10-meter beacon to check propaga-

tion to Lesotho. 10 meters tends to fade 

away completely during the stateside sum-

mer. Rich explains, so try lower-frequency 

bands between June and August. 15 meters 

often opens to the States about an hour 

later. around 1800 UTC. 

Rich says 2 IRCs or a green stamp will 

provide return airmail postage for your 

7P8 OSL card. Rich's own OSL card (see 

photo) features a map of the continent, 

with Lesotho marked, and a colorful one-

cent stamp. Lesotho. like many small 

countries, produces beautiful postage 

stamps: they add a nice touch to Rich's 

custom card. Rich has included on his 

OSL the logos from two international 

organizations to which he belongs: the 

Radio Society of Great Britain and Mensa, 

the high-I0 society. 

Rich is also president of the newly 

formed Lesotho Amateur Radio Society 

(LARS). LARS recently held its first meeting 

at the home of the German ambassador to 

Lesotho. 7P8CI. Of the approximately 18 

amateurs in Lesotho, 12 joined LARS. Only 

about 6 of these amateurs are active on HF, 

however. 

At the first meeting. Rich presented the 

International Amateur Radio Union (IARU) 

films on amateur radio. Several Basotho 

(lifelong residents of the tiny mountain 

kingdom of Lesotho) attended the first 

meeting, but none has an amateur radio 

license to date. 

Rich has helped bring some formal struc-

ture to amateur radio in Lesotho and has 

patterned the license examinations after 

the British model. The theory portion of the 

amateur examination is taken directly from 

the British test. The code requirement of 12 

wpm is also similar to the British system. 

Unlike the US test, Lesotho amateurs must 

copy the 12-wpm code without error! No 

multiple choice to make it easier! 

The Lesotho Amateur Radio Society has 

exciting plans for encouraging amateur 

radio activity within the country and with 

hams in other countries. A club station, 

7P8RS, is under construction and looking 

for donated or loaned gear. LARS plans a 

Field-Day-type operation, perhaps in con-

nection with the king's birthday. And an 

award for working 7P8 amateurs is in the 

works. About the latter. Rich says. "It won't 

be an easy award. Perhaps work 7P8RS and 

7P8 stations on 4 bands. You'll have to try 

hard to earn this one." 

One of the duties of a young national 

amateur radio society such as LARS is to 

set up an incoming OSL bureau for its 

members. The Lesotho Amateur Radio 

Society has started such a OSL bureau for 

local 7P8 amateurs. You can send your 

cards direct, to individual OSL managers, 

or to the bureau at Box 949. Maseru. 

Lesotho, Africa. 

Any cards for 7P8 amateurs sent to the 

Lesotho Amateur Radio Society will arrive 

at LARS's PO box. The secretary or OSL 

manager of LARS will sort the incoming 

cards by callsign and hand them to ap-

propriate LARS members at the next club 

meeting 

The incoming OSL bureau in the States 

works in much the same way, but on a 

much larger scale. Let's follow a card back 

from Rich 7P8BX to a stateside ham. KK6X. 

At a club meeting. the members of LARS 

bundle up their stateside OSL cards 

without SASEs and mail them to the USA's 

official lARO incoming OSL bureau at 

ARRL headquarters. The cards are then 

sorted by call areas and mailed to the OSL 

bureaus in each amateur radio call district. 

The card we are following is sent to the 

sixth district OSL bureau in Sun Valley, 

California. 

Here, local volunteer amateurs enter the 

picture, donating hundreds of hours of time 

to sort the many thousands of OSLs by the 

first letter of the suffix. KY6A. K6ANP. 

KB6AG, and WI36ANT would all go to the 

"A- letter sorter. At the next radio club 

meeting, the individual letter sorters pick 

up their shopping bags full of OSLs. Our 

card is sent to the "X" sorter in northern 

California. 

Every month, the individual letter sorter 

gets 10-100 lbs. of OSLs to sort by in-

dividual callsign. The "X" sorter gets a 

break because there are no three letter sul• 

fixes beginning with X. as these callsigns 

are reserved for experimental licenses. 

With only one and two-letter suffixes. the 

"X" sorter gets only a fifth of the cards the 

sorters of other letters receive. 

At the same time as he gets our card. the 

"X" sorter gets any return envelopes for 

stations with X as the first letter of their suf-

fix. He puts these into callsign order and 

adds them to the file of envelopes on hand. 

After he sorts the incoming OSLs, he puts 

each amateur's OSLs into the SASE provid-

ed by that ham. If there are enough cards in 

the envelope, our sorter will seal and mail 

the envelope, and a few days later a happy 

KK6X will pull his 7P8BX card out of the 

envelope from the bureau. 

There are many potential pitfalls for the 

OSL card along this extended journey from 

Lesotho to a mailbox in California, any of 

OSO with 

Jay W6G0(left)and Jan K6HHD O'Brien are in charge of the program at the International DX 

Convention at the Holiday Inn, Visalia, California, April 22-24, 1983, 

which can delay delivery. The card might sit 

around for a while before being shipped to 

the sixth district bureau. It might just miss 

a sorting session there and not be sent off 

to the letter sorter for another month. That 

letter sorter might be forced to skip a month 

for various reasons. So the card could easi-

ly take six months to get across the coun-

try. If you think that's slow. think about how 

much you are paying for this service. 

The cards move through the OSL 

bureaus entirely by volunteer hands. The 

sixth district OSL bureau handled more 

than 600,000 cards last year! That's almost 

2.000 a day. 365 days a year! The OSL 

bureau volunteers contribute thousands of 

hours of rather tedious work to make a lot 

of DXers happy. And you'll never guess 

their biggest problem: unclaimed OSLs! 

Thousands of cards pile up each year for 

amateurs who do not have an envelops on 

file at the correct OSL bureau. Sometimes 

there are thousands for a big contest sta-

tion: sometimes only one or two for a ham 

who "doesn't work DX." One Technician 

who was helping sort cards came across 

three for himself! One was a callsign error, 

but two were from South American stations 

worked on 6 meters, years before. 

What can you do to speed the process 

and get your OSLs back as fast as you can? 

I suggest three things: 1) get the proper 

LESOTHO 
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73 de Richard D. Kingston, 
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Rich Kingston's OSL card features logos, a map of Africa, and a postage stamp for color 
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envelopes or money to the bureau, 2) be pa-

tient, and 3) be patient. 

You will seldom get your OSLs if you 

don't have an envelope or postage credits 

on file at your district OSL bureau. Your 

bureau is based on the number in your 

callsign, not where you live. WB2CH0/6 

keeps postage credits on file at the 2nd 

district bureau. 

Most district bureaus sell postage 

credits, a route often preferred by both 

bureau and DXer. You can find out the 

details of your own bureau's envelope 

credit system by sending an SASE to the 

bureau address, listed in the front pages of 

the Callbook or in OST. Generally, you send 

some money and your address, and they'll 

deduct postage as needed to mail your 

cards. When you run low, they'll note it on 

your return envelope. 

Many bureaus prefer this method to 

receiving prepared envelopes, as they can 

buy standard envelopes in quantity, simpli-

fying storage and reducing costs. Also, 

postage credits aren't outdated by a 

postage rate increase, and the QSL bureau 

finds it easier to keep the addresses and 

callsigns up to date with postage credits. 

If you choose the envelope route, be sure 

to follow the bureau's suggestions for 

preparation of your return envelope. Get 

some 5" x 7'," envelopes and print your 

calf sign neatly in the upper left corner. Put 

a single $0.20 stamp in the upper right cor-

ner and print your name and address neatly 

in the center of the envelope. Send a few 

envelopes prepared this way to your correct 

bureau, and wait. 

Don't hold your breath. Cards can take 

many months or a year just to work their 

way through the bureau system to you. And 

this doesn't include the time it took your 

card to get to the DX amateur or the time it 

took the DX station to get around to 

answering your card 

In the case of the Russian stations. 

through Box 88. Moscow. a delay of several 

years is commonplace. It is not unusual to 

find Russian QSLs for contacts made 3-7 

years ago in the bureau. 

After you work a station who promises to 

OSL "via the bureau." you might wait six 

months or a year for the card. While a new 

DXer eagerly awaits his first bureau ship-

ment, he can reflect on why most Honor 

Roll DXers are old: It takes years to finally 

get some cards. Longevity is one of the 

most important DX skills. 

What if you have sent off envelopes or 

money to the bureau, worked a bunch of 

DX, waited a very long time, and still have 

nothing'? Don't be afraid to drop a note to 

the bureau asking if you have any cards or 

asking them to mail any cards for you. no 

matter how few. Be sure to include an SASE 

for any reply, and be prepared to wait a few 

months while your envelope works its way 

through the system. And be nice; these are 

volunteers handling your cards, remember, 

and screaming that you have worked hun. 

dreds of DX stations and must have cards 

waiting won't help. 

Ask politely if you have any cards 

waiting, and if so, would the sorter please 

mail them? On rare occasions, the sorter or 

bureau has a temporary problem, and your 

query might point it out. But more likely, the 

reason you haven't gotten anything back 

from the bureau is that the bureau has not 

received any cards for your 

Sorting the cards. putting them into the 

correct envelope, and mailing them takes 

even the "X- letter sorter a full day every 

month  Improper postage on envelopes 

costs the sorter about $4.00 of his own 

money every month. Why does someone 

contribute so much time and effort to this 

nearly thankless task? Well, one reason is 

that the letter sorter gets first peek at the in. 

coming cards and gets to pull his own out. 

"That's why I volunteered to sort the 'X' 

cards." our sorter says. "I get mine first!" 

But this is not the only motivation of 

these hard-working volunteers. Some 

amateurs in the Washington DC area sort 

cards from a different call district. They'll 

never see one of their own cards first. 

These amateurs are more motivated by the 

thrill they help provide. The thrill when the 

ham eagerly rips open the envelope from 

the bureau to see what treasures might lie 

inside. 

Receiving an envelope from your OSL 

bureau is like receiving an invitation to a 

treasure hunt. For the active DXer, each 

envelope from the bureau will contain at 

least one prize, and sometimes a whole 

handful of new ones arrives at once. Inside 

that little envelope could be those long-

awaited Asiatic Russians, or that South 

American who swore he would OSL via the 

bureau Or it might be returns of one's own 

OSLs, marked "callsign unknown." or SWL 

cards from countries most DXers would 

love to work. 

So some volunteers work in the OSL 

bureaus because they know just how eager 

you are for your cards and lust how happy 

you are going to be when you open that 

envelope. So think of the hard-working 

volunteers at the OSL bureau the next time 

you wait for your 7P8 OSL "via buro." 

( NEW PRODUCTS 
CIRCULAR SATELLITE 

TECHNOLOGY FROM KLM 

The new KLM 143-150-14C circularly-po-

larized antenna not only provides optimum 

reception of OSCAR satellite signals, but 

also can dramatically improve 2-meter ter-

restrial communication. Linearly polarized 

signals (any mode, fixed or mobile) are fre-

quently affected by buildings, mountains, 

and movement and, as a result, circular 

wavefronts develop. Reception with the 

14C reduces flutter fading and multipath 

distortion and often improves SIN ratios. 

Benefits of circular polarity on transmit are 

similar, regardless of the polarization of the 

receiving antenna. 

Since circularity may have a right-hand 

or left-hand "twist," the 14C antenna kit in-

cludes a feedpoint-mounted switcher keyed 

by + 9 to + 15 V dc right from the shack. For 

single feedline convenience, a special 

matching harness is included. If desired, the 

14C can also function as two separately fed 

antennas, one vertical and one horizontal. 

Each set of feedpoints is equipped with a 

2-kW balun ready for direct coax feed 

The 143-150.14C is built to provide years of 

reliable service. All aluminum is 6061-16 and 

6%17832 alloys. All hardware is stainless 

steel except the U-bolts. The matching har-

ness and balun coax features weather-imper-

vious Teflon TM insulation and silver-

plated conductors. 

With seven elements in each plane, the 

14C produces 11-dB-dc gain at better than 

1.5:1 vswr. Circularity is maintained within 3 

dB. Virtually unbreakable 3/16"-rod parastic 

elements, anchored through the 11/2 " boom, 

help reduce weight to 71/2  pounds, windload 

to 1.2 square feet. For more information, con-

tact KLM Electronics, Inc., PO Box 816, 

Morgan Hill CA 95037; (408j-779-7363. 

New KLM 143-150-14C circularly-polarized antenna 
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TEST ADAPTER 

The new NLS Touch Test 20 test adapter 

for axial. and wire-lead electronic com-

ponents has found a home with test engi-

neers in test labs across the United States. 

Its popularity has caused Non-Linear 

Systems, Inc., to add this last test product 

to its accessory line of digital panel meter 

and digital test equipment line. 

Measuring 1/2" by 2" by 5/8", the adapter 

has two slots on the side opposite the ba-

nana plus terminals, into which the leads of 

individual components may be inserted for 

component testing. The adapter eliminates 

the tedious task of applying prods and/or 

using test lead clips to make contact with 

the terminals of small components. Once 

the component leads are inserted, the 

testing becomes a hands-free operation, 

allowing for easier adjustment and control 

of the testing instrument. This method also 

eliminates the ambiguity introduced by 

lead or cable resistance. With banana-plug 

terminals 3/4" on center, the adapter can be 

used with any measuring instrument utiliz-

ing standard banana-plug receptacles with 

like separation. 

This product is now available nationwide 

from local electronics distributors handling 

the NLS digital panel meter and digital 

equipments line of products. 

For additional information, write Non-

L 'near Systems, Inc., PO Box N, Del Mar CA 

92014. Reader Service number 483 

Nonlinear Systems test adapter 

NEW HAMTRONICS̀ CATALOG 

Hamtronics. Inc., announces publication 

of their new 1983 catalog crammed full of 

goodies for the VHFIUHF/OSCAR enthusi-

ast and two-way shops. The 36-page two-

color catalog features many new products, 

including FM repeaters, new VHF and UHF 

FM receivers, helical resonator preamps 

and filters, low-noise receiver preamps, and 

a UHF receiver to listen to the space shut-

tle. Also included are the popular FM trans-

mitters and power amnia iers. VHF and UHF 

receiving and transmitting converters, 

VHF transceivers, and other products 

Hamtronics has long been noted for 

For your free copy of this attractive new 

catalog (for overseas mailing, please send 

$2.00 or 4 IRCs), call 17161-392-9430 or write 

to Hamtronics, Inc., 65F Mout Rd., Hilton 

NY 14468. Reader Service number 476. 

THE NEW MFJ-1440 

VIDEO CONTROL CENTER 

The new MFJ-1440 video control center 

combines enhancer, stabilizer, fader, 

switcher, distribution amplifier, and rf mod-

ulator to make professional-quality dubs 

and to give improved viewing quality of 

videotapes. You can make copies as good 

as the original, stop copyguard, improve 

sharpness, separate scenes, select from 4 

inputs, and make 4 copies simultaneously. 

An rf modulator lets you monitor what you 

are taping or playing back on your TV set. 

An Enhance control dramatically im-

proves picture clarity, detail, sharpness, 

and increases contrast You can actually 

see individual strands of hair and blades of 

grass. 

An exclusive Logarithmic mode en-

hances light areas only for improving dark 

scenes. 

A Noise Cancel control reduces picture 

noise exaggerated by enhancement. 

Enhance before recording to cancel VCR 

and tape loss. Enhance during viewing to 

bring out detail and sharpness and to im-

prove viewing of older tapes. 

Enhancement can make viewing quality 

of 6-hour mode recordings comparable to 

2-hour mode. 

A bypass switch compares the enhanced 

with the unenhanced picture. 

A Stabilizer control removes copyguard 

and stops picture roll and jitter. Play copy. 



guarded tapes on any TV set. Duplicate any 

prerecorded tapes. Has stabilizer bypass 

switch. 

The new Fader Design separates scenes, 

dubs out commercials, and cleans up edits 

and glitches for professional results. It has 

automatic and manual modes, simultane-

ous video and audio fade, continuously ad-

justable fade-out times, and audio dub jack 

for bypassing audio fade. The picture is in 

sync during fade. 

The Video/Audio switcher adds conve-

nience and eliminates messy cables. Se-

lect from 4 sources. (Connect VCRs. video 

disk, computers, games, video camera, 

etc.) 

The Distribution Amplifier gives 4 video 

and 4 audio outputs for multiple recordings 

or monitoring. 

The FCC-approved rf modulator converts 

video and audio signals to channel 3 or 4 for 

monitoring on your TV set. 

The cabinet is eggshell white with walnut 

grain sides and measures 12 x 2 x 6 inches. 

The MFJ-1440 operates on 110 V ac or 12 V 

dc for portable use. 

MFJ provides a 30-day money-back trial 

period. If you are not satisfied, you may 

return it for a full refund (less shipping). 

MFJ also provides a one-year unconditional 

guarantee. 

For further information, contact MFJ En. 

terprises, Inc.. 921A Louisville Road, Stark-

ville MS 39759. Reader Service number 480. 

DTMF RECEIVER KITS 

FROM TELTONE 

Teltone announces the addition of two 

new DTMF receiver kits. These receivers 

will allow you to turn your telephone into a 

control device. 

The TRK-927 contains the Teltone M-927 

DTMF receiver and rotary dial pulse 

counter. a 3.58-MHz crystal, and a 40-pin 

DIP socket. The TRK-947 contains the 

M-947 DTMF receiver, a 3.58 crystal, and a 

22-pin DIP socket. These units are pack-

aged to simplify breadboarding by engi-

neers, scientists, and hobbyists alike. Typi-

cal applications of these receivers include 

computer data entry, equipment monitor-

ing and remote control, and central-off ice-

quality DTMF-to-rotary conversion. Both 

kits are currently available. 

For additional information. contact Tel-

tone Corp., PO Box 657, 10801 120th Ave-

nue Northeast, Kirkland WA 98033,- (206)-

827-9626. Reader Service number 478. 

R-2000 COMMUNICATIONS 

RECEIVER 

Trio-Kenwood has just announced the 

new R-2000, a highly sophisticated, all 

mode communication receiver that covers 

150 kHz-30 MHz in 30 bands. Designed to 

answer the needs of the shortwave listener 

as well as the radio amateur, this new radio 

is capable of receiving signals on AM, USB, 

LSB, CW, and FM. Among the more inter-

esting features to be found on this model 

are digital vfo's, 10 memories that store fre-

quency, band. and mode data, memory 

scan. programmable band scan, and dual 

24-hour quartz clocks, with a timer that can 

be programmed to turn the radio on and off 

on a pre-selected schedule. Additional fea-

tures include a built-in lithium battery mem-

ory backup (estimated 5-year life), floures-

cent tube digital display, 3 built-in i-f filters 

with switch, manual "UP/DOWN" band 

scan, squelch, S-meter, noise blanker, and 

rf step attenuator. The R-2000 operates on 

100/120/220/240 V ac or may be operated on 

13.8 V dc using an optional DCK-1 cable kit. 

For additional information, contact your 

local Kenwood amateur radio dealer or 

write Trio-Kenwood Communications, 1111 

West Walnut Street. Compton CA 90220. 

The MFJ-1440 video control center 

New receiver kit from Teltone 

R-2000 Communications receiver from Ken wood 

CONTACT-80/MARK II 

SYSTEM FROM ROYAL 

Royal has announced the release of the 

Contact-80/Mark II RTTY and Morse system 

for the TRS-80. The system consists of an 

interface unit which will link the computer 

to the station equipment and the necessary 

software on either disk or cassette. 

The interface will mate with any stand-

alone terminal unit for use as a RTTY ter-

minal, and the interface contains its own 

decoder and keying circuits when used on 

CW. The program will send and receive 

RTTY at 60, 66, 75, and 100 wpm, ASCII at 

110 baud, and Morse at any speed. The 

Morse receive mode will automatically syn-

chronize its speed with that of the received 

code. The user may also change the decod-

ing parameters to compensate for closely-

spaced characters and machine-gun dots. 

Contact-80 features a tri-split screen 

which shows received data, stored mes-

sage numbers and text, and the transmitted 

message. The screen format may be easily 

changed for different uses. 

The system also has MS0 capability, a 

line printing spooler, automatic frequency 

monitoring, and a special mode to send 

and receive Basic programs. 

For additional information, contact Roy-

al, 407 Conkle Rd, Hampton GA 30228: 

(404)-946-9314. Reader Service number 477. 

SOFTWARE POLLUTION 

CONTROL 

Electrical pollution drives micro pro-

grams bananas! Power-line electrical 

noise, hash, and spikes often cause erratic 

computer operation. In addition, severe 

spikes from lightning or heavy machinery 

may damage expensive hardware 

Many systemg create their own pollu-

tion!  Disks and printers often create 

enough electrical interface to disrupt an en-

tire program. Nearby electronic equipment 

is affected as well. 

Electronic Specialists' recently an-

nounced Magnum Isolator is designed to 

control severe electrical pollution. Incor-

porating heavy-duty spike/surge suppres-

sion, the Magnum Isolator features four in-

dividually quad-pi filtered ac sockets. 

Equipment interactions are eliminated and 

disruptive/damaging power-line pollution is 

controlled. The Magnum Isolator will con-

trol pollution for an 1875-Watt load. Each 

socket can handle a 1000-Watt load. 

The model ISO-17 Magnum Isolator 

eliminates severe ac power-line pollut on 

for smooth program operation 

For additional information, contact Elec-

tronic Specialists, Inc. 171 South Main 

Street, PO Box 389. Natick MA 01760; 

(6171-655-1532 Reader Service number 481. 

HAL'S MPT3100 SOFTWARE 
EXPANSION FOR THE DS3100 

ASR VIDEO TERMINAL 

Hal Communications Corporation has 

announced the MPT3100 software expan-

sion of the popular DS3100 ASR video ter-

minal. The MPT3100 expands the features 

of the mailbox option and adds a separate 

mode for collection, editing, and relay of 

multiple message texts. 

The MPT3100 package will store any 

length of message up to 32,000 characters 

in any format. Each file receives a sequen-

tial serial number ID, and a directory of 

stored files may be accessed. The mes-

sages may be edited after they have been 

stored by using the MPT3100's edit mode, 

which includes custom identifier codes for 

user designs. 

The relay mode allows repetitive trans-

mission of text. and transmission orde'is 

user-set, rather than in the order the text 

was received. Different texts may also be 

grouped for retransmisson to specific geo-

graphic areas or stations. 

The mailbox enhancements allow the 

user to edit while receiving or transmitting 

or during a mailbox access by an outside 

station. Added comments have also made 

the directory search and SDIR listing more 

useful tools for the mailbox user. 

For more information, contact Hal Com-

munications Corporation, Box 365, Urbana 

IL 61801, (217)-367-7373  Reader Service 

number 485 

DTU-12 AMATEUR DATA 
DISPLAY FROM DOTRONIX 

Dotronix, Inc., manufacturer of CRT dis-

plays, offers commercial-grade US-manu-

factured CRT displays for Morse-code 

translators, SSTV. ATV, or personal com-

puter applications. 

Get a clean, crisp computer-quality data 

display for your next ham project with a 

DTU-12 from Dotronix, available in kit, 

chassis, or chassis/ac power versions, and 

either P4 (white) or P31 (green) phosphor. 

The DTU-12 requires only 12 V at 1.5 Amps, 

standard TTL horizontal and vertical con-
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DTU-12 display from Dononix, Inc. 

trol signals. and 2.5-V video drive. Scan rate 

is 15,750 Hz. Interface is through a 10-pin 

edge card connector. 

These are brand new commercial-grade 

displays, factory adjusted for proper ge-

ometry and supplied with written specifi-

cations 

Dotronix. Inc., produces a complete line 

of compact and economical CRT displays, 

including 5-, 7-. 9-. 12-. 13-. 15.. and 17-inch 

sizes, in both chassis and kit configura-

tions. Dotronix displays are used in the 

computer terminal industry, medical instru-

mentation. automated phototypesetting, 

airline flight information, and closed-circuit 

television applications. The company main-

tains sales and service operations in Min-

nesota. Texas, and Illinois. 

For additional information, contact Do-

tronix. Inc.. 160 First Street SE. New Brigh-

ton MN 551)2; (612)-633-1742 or (612)-633-

8236. Reader Service number 479. 

CES MD22 chip. 

NEW LOW-POWER DTMF 

MEMORY DIALER CHIP 

FROM CES 

Communications Electronics Special. 

ties, Inc., introduces the MD22 memory 

dialer chip, the only memory dialer in a sin• 

gle chip. 

"We foresee a very broad range of appli-

cations for the MD22.•" CES President Ron 

Hankins remarks. "Its low power require-

ments and impressive capabilities lend it to 

quite a few types of communications sys-

tems. - Component sales are available on 

the copyrighted chip. Hankins says. 

No external RAM or tone generator is re-

quired with the MD22's unique design This 

new proprietary chip actually operates off 

telephone line power due to its CMOS tech-

nology. The MD22 features a ten-year mem-

ory backup with a single lithium cell. 

Other features of the MD22 include: 10. 

or 22-number capacity, programmable 

pause, manual or automatic dialing, auto-

matic redial of the last manually dialed 

number, and program inhibit input to avoid 

memory loss 

The MD22 is programmed and operated 

from a standard twelve-button keypad. 

CES is offering qualified users a com-

plete dialer for installation in any standard 

telephone for product evaluation. For corn• 

plete information, contact Ron Hankins, 

CES. Inc.. PO Box 507, Winter Park FL 

32790; (305)-645-04 74. Reader Service 

number 482. 

LETTERS 
DISTORTED NEWS 

We are Americans who have made our 

home in Latin America for seven years. 

Lately, we are seeing much distorted news 

about the Americas coming out of the US 

and would like to set the record straight for 

73 readers. 

When we first moved to Costa Rica— 

bag. baggage, grandmother. teenagers. 

and pets—we spoke no Spanish and knew 

little about the country. But, soon, our rural 

neighbors accepted us and graciously 

taught us their language, their culture. and 

how a city-bred family could enjoy ranch 

life in a foreign land. Truly. our delightful 

adventures there merit a book, at least! 

My husband's love for the sea (Pearl Har-

bor survivor, retired Navy) prompted a fur-

ther move, two years ago. to Colombia's 

Caribbean coast. We found a lovely old co-

conut plantation on the Pan American 

Highway near Santa Marta, the oldest (457 

years). most fascinating city in all of the 

Americas. 

Imagine, green palms waving in gentle 

ocean breezes, blue sea and sky. pounding 

surf and golden sand, and. towering 19,000 

feet over all and snow-capped the year 

'round, majestic Mount Columbus We feel 

we have much  incomparable beauty, 

fine neighbors, perfect climate, a stable 

democratic government, and a satisfyingly-

low cost of living 

Like Columbus, we have discovered a 

new frontier with a vast potential and, being 

human, are doves to tell others about our 

dream-come-true. If you are interested in 

the future of the Americas.  . and the 

Birds... write us by international airmail 

1354 a half-ounce) at PO Box 5222, Santa 

Marta, Colombia. It may take a while. but 

we promise to answer. 

Now, from beautiful Santa Marta, we 

wish you salud (health). pesetas (wealth), 

amor (love), and the time to enioy them all! 

Juanita Bird 

Santa Maria, Colombia 

ICOM FOLLOW-UP 

You may possibly recall that last June 

19th I wrote to 73 to tell of my problem in try-

ing to get some kind of response from !corn 

regarding a part I needed to repair a pair of 

loom headphones that I have. You were 

kind enough to forward my letter to Icom's 

customer service manager, Tom Snellings. 

He, in turn, promised to get the part to me 

even if it was necessary to go to the factory 

for it. 

As it turned out, this particular part was 

not available separately and !corn offered 

to exchange my set of phones for a new 

one. I naturally accepted their offer, which 

was more than I expected. If lcom had told 

me that the part was not available, I would 

have "jury rigged" something and would 

have settled for that. 

What disturbed me was the complete 

lack of response What I suspect happened 

was that some employee discarded my let-

ters when they found that the item was not 

available. Of course, this is conjecture on 

my part. but I have that feeling. 

The main purpose of this letter is to 

thank you and to let you know the way 'corn 

followed up. Once again, thanks very much 

for your help. 

Sam Zolick KB2UH 

Howard Beach NY 

FIST OR PHONE 

Before all the stuffed shirts bury amateur 

radio and drive off all the young talent, how 

about developing a license that has either 

code or phone privileges or both? In other 

words, one can work CW on that portion of 

the band if one has the necessary license 

endorsement. You may work someone on 

the phone portion of the band if you have 

the phone endorsement. An amateur may 

work both modes if he or she has passed 

the tests for both endorsements. This is a 

simple solution which should satisfy 

everyone. 

I foresee that if the "code establish. 

ment" continues to thwart some type of 

compromise like the one I have mentioned. 

then you can say "good-bye" to the recruit-

ment of many bright young men and wom-

en into amateur radio. 

Robert Baker KA1JDD 

S. Yarmouth MA 

THANKS TO BASH 

I feel I must take exception to the editori. 

al regarding Dick Bash and The Final Exam 

in your November, 1982, issue. 

About four years ago I decided to get my 

General license after dutifully working my 

fingers to the bone for two years in the 

Novice bands. On advice from our local 

electronics store. I selected the Ameco 

Amateur Radio Theory Course and pro-

ceeded to study like hell for the next 

three months while working with the ARRL 

code tapes to bring my speed up to a solid 

13 wpm. 

In the Ameco book I took and passed 

every single test and when I went down to 

the dear old FCC. I got the surprise of my 

life. Although I passed the code with ease, 

the whole damn written test was on UHF, 

ergo. three months wasted. To hell with 

it—I quit ham radio! 

I packed my TS-820 away and found 

another hobby (this is a hobby). 

Per chance, about two months ago, I 

wandered into our local electronics store 

and there on the shelf was Bash —B S., I fig-

ured, but what the hell —I bought it anyway. 

I dug up the ARRL code tape (why don't you 

pick on them?) and got my code back up 

and passed both with ease. I am now work-

ing on the Advanced, thanks to Dick Bash. 

Since you chose to come down hard on 

Dick and CO, I feel it is only fair for me to ad-

vise that this is the first and last 73 I will pur-

chase. By the way, you may be interested in 

knowing that my former call from the 1950s 

was K6DDC (General class) so I am not ex-

actly unfamiliar with amateur theory. 

Scott Smith KH6JKX/HL 

Kaneohe HI 

P. S. Print this in your rag sheet if you want 

to. 

Scott. lacking much in the way of letters 

protesting the Bash approach to licens-

ing  which you endorse  perhaps that 

is the way to go But I honestly think it is 

stupid to even ask anyone to bother with a 

written test at all under these conditions 

There seems to be strong sentiment for let-

ting in any dummy who can copy the code 

So, how about it, shall we go this route and 
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Don't Be Left Out in the Cold 
with the Russian Woodpecker 

GET A 
MOSCOW 
MUFFLERTM 
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-1 C 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 operates 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 by 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 (COR). This provides 
protectiurr to the receiver section dur-
ing transmissions from the attached 
transceiver. 
Prices and Specifications subject to change 
without notice or obligation. 

ege, 
13646 Jefferson Davis Highway 
Woodbridge, VA 22191 

(703) 643-1063: Information and 
Virgina calls. 
1-800-336-4799: orders only. 

AEA Brings you the 
Breakthrough! 

PRESERVE 

7341 40 421AI. 

BINDERS & 
FILE CASES 

Keep your issues of 73 Magazine together. handy 
and protected in handsome and durable library files 
or binders. Both styles bound in red leatherette with 
the magazine logo stamped in gold. 
Files: Each file holds 12 issues, spines visible 

for easy reference. $5.95 each. 3 for $17.00. 
6 for $3000 

Binders. Each binder holds 12 issues and opens 
flat for easy reading. $7.50 each. 3 for $21 75. 

6 for 842.00 
(Postage paid in USA. Foreign orders include $2.50 
per item) 

Please state years 1977 to 1983 
Send check or money order to: 
JESSE JONES BOX CORP 

P.O. Box 5120 
Philadelphia, PA 19141 
Allow 4 to 6 weeks for delivery 

Specify Voltage of Battery Pack(s) with order. 

$79.95 plus $3.00 Shipping 
(PA Residents add 6% sales tax) 

Coming Soon - Multiple pack me mory erase 

charger for municiple co mmercial applications - 

write for information or send requirements. 

•  

CONTACT-8a., 94 
PITY your TRS-80 with CONTACT 80 MARK II la 1983! 

TRS.80. MOD III INTERFACE encluded with system) 
gives keyboard STATION CONTROL and connects with 
the TTY TU of your choice 

No other equipment needed for CW operation) 

Cess•tle & Disk Features: 
• BAUDOT, ASCII 8 MORSE... 
• CW RX speed AUTOSYNC & unique FIST-FIXER... 
• TRI-SPLIT screen (user sets HIS way)... 
• -Unlimited" STORED MSG. sizes... 
• Automatic DYNAMIC BUFFER ALLOCATION... 
• Live HARDCOPY plus other Line-printing... 
• AUTO-ID, TIME/DATED transmissions.. 
• On screen "OSCILLSCOPE". CLOCK, COUNTERS... 
• Unique EDITOR, CLOCKED-KEYING. NAME-LINE... 
• AUTO-DIDDLE. K/B ROLLOVER. REPEATING KEYS... 
• Fast CASSETTE 110 and many other features... 

Additional Disk Fsatunis: 
• Two-way message SELCALL. A "PERSONAL MSO"... 
• AUTO-MONitor frequency activity to disk... 
• SAVE. LOAD, KILL & DIR plus other I/O  

INTRODUCTORY SPECIAL 
DISK VERSION..   $199.00 
CASSETIT VERSION   5179.00 
CASSETTE, later upgrade to DISK   $20.00 
Guaranteed-Include Amateur CALLSIGN-POST PAID 

ROYAL  31: 
407 Conkls Road  v-150  • 
Hampton, GA 30228 Tolophorwi: (4041946.9314 

NICAD MEMORY ERASE - WHAT?? 

•  Co mplete automatic operation 

•  Erases- Charges- Checks 

•  Rapid charges in 35 min. (typically) 

• Auto matically repairs shorted cells 

•  No dangerous heat build up 

•  Front panel selects up to 3 different 

packs 

•  Unli mited battery co mbinations with 

progra m modules (user programablel 

•  LED status indicators 

• Supplied with universal EZ hook 

wire leads 

The GMS 401 is a complete auto matic NICAD condi-

tioner and rapid charger. Never before has this been 

offered anywhere at any price and it's so good it's be-

ing patented. NI CAD memory characteristics must be 

dealt with otherwise your battery pack is not delivering 

all it could. The GMS 401 will automatically erase and 

rapid charge any type NICAD pack from 1 to 10 cells 

automatically. 

CONTROL PRODUCTS UNLIMITED, INC. 
P.O. Box 10, Downingtown, PA 19335 

215-383-6395  .„190  

NEMAL ELECTRONICS 
i\yvv i, COAXIAL CABLE SALE 

.. 1, 

tie\s's 
co3 

\ssc ec>2' se ,oNe -04 

A/A A\77 

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..  $27951100 ft. or 31c/ft. 
RG6A/U double shield, 75-ohm  25c/ft. 
RG58AU stranded mil spec   12c/ft. 
RG58 mil spec. 96 % shield   11c/ft 

LOW LOSS FOAM DIELECTRIC 

RG8X 95 % shield (black, white or gray)  $14951100 ft. 
17c/ft. 

RG8U 80 % shield   1848/ft. 
RG58U 80 % shield   07c/ft. 
RG58U 95 % shield   10c/ft. 
RG59U 100 % foil shield. TV type... „„$7/100 ft. 10c/ft. 
RG8U 97 % shield 11 ga. (equiv. Belden 82141  31c/ft. 

Rotor Cable 8-con 2 18 ga. 6-22ga  19c/ft. 

RG8U 20 ft , PL-259 ea end   $4.95 
RG214U dbl silver shield. 50 ohm  $1.3S/ft. 

100 ft. RG8U with PL-259 on each end $19.95 

BELDEN Coax in 100 It. rolls 
RG58U 119201  S11.95 
Grounding strap, heavy duty tubular braid 
3/16 in. tinned copper  10c/tt. 
3/8 in. tinned copper  30c/ft. 

CONNECTORS MADE IN USA 
Amphenol PI-259 
PL-259 push-on adapter shell 
PL-259 8 SO-239 
Double Male Connector 
PL-258 Double Female Connector 
1 ft patch cord wiRCA type plugs each end 
Reducer UG-175 or 176 
UG-255 (PL-259 to BNCi 
Elbow (M3591   
F59A (TV type) 
UG 21D/U Amphenol Type N Male for FiG8 
BNC UG88C/U. male. 
3116 inch Mike Plug for Collins etc 

UG273 BNC to PL-259 

79c 
10/S3.89 
10/S5.89 
51.79 
98c 

3/S1.00 
10/S1.99 
S3.50 
S1.79 

10/52.15 
$3.00 
$1.25 
$1.25 
S3 00 

FREE CATALOG 
COD add $1.50 -FLA. Res. add 5% Sales Tax 

Connectors -shipping 10% add'I, 2.50 minimum 
Cable  shipping S3 00 1st 100 It $2 00 each add I :0 It 

pi. 412 

liNir 1327 NE 119th Street, Dept. RLO, No. Miami, FL 33161 Call (305) 893-3924 
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lust do away with anything but the ability to 

sign a name and copy code" Or is that sign-

ing the name too much to ask' Oh, about 

your ability to cope with the theory.  the 

50s , have you opened a radio recent-

ly9— Wayne 

CW IS FUN 

You keep insisting that SSB can get 

through every bit as well as CW. Well, this 

summer during a sked with AAOP, condi. 

tions deteriorated on 20m SSB, due to OHM 

and QSB, until I could not copy AAOP 

anymore. However, when we resorted to 

CW ...OS copy! CW has a place. 

Yes, PITY is faster and more efficient. 

Yes, CW is slow Yes. ASCII is the way to 

go. But I don't operate CW because I think 

CW is efficient or easy to receive or 

because of the "tradition." I like CW 

because it's fun Isn't that why a lot of us 

got into this? 

Bob Reynolds KB9MU 

McHenry IL 

P. S. I'm not an old.time CW op either. I'm 29 

and I also enjoy SSTV and RTTY. 

Yep, Bob, there are times when CW can get 

through.  and there are times when SSB 

can't be beat No emission is best all the 

time. . as yet. I suspect that when we put 

our minds to it, we will be able to come up 

with some sort of machine-readable trans-

missions which will be virtually jam-proof 

and which will go right on through interfer-

ence, static. fading, and so on. That's a 

good challenge Meanwhile, I agree that 

CW can be fun and should be accepted be-

cause it is fun —not because there are peo-

ple who want to force it on you. — Wayne. 

RICH HERITAGE 

Come on now. Wayne. Let's be realistic 

about this second language thing (73, No. 

vernber, 1982). You and I are savvy enough 

folks to know that the language of the rul. 

ing tribe is the language of the common lit-

tle folks who live outside the castle gates. 

And the last thing the little guy wants is 

trouble with the rulers. 

The language you and I speak would be a 

lot closer to Frisian or Dutch, were it not for 

the victory of some francophone Vikings at 

Hastings in 1066. And those same franco-

phone Vikings might have ended up speak-

ing a form of Gaelic, had not the Romans 

overrun Gaul some centuries earlier. (And 

had not the Gauls been chased into west 

em  Europe by the Slays and Germanic 

tribes, our language would be closer to 

Basque—well. maybe.) 

The fact remains that languages change, 

as do politics and economics. America is 

not so much a melting pot as it is a mulligan 

stew By and large, we are the cultural de-

scendants of herds of people. from Atha. 

bascan and Algonquin, through Spaniard 

and Anglosaxon, to Oriental and African. 

We are the cultural descendants of any 

group which has dragged or been dragged 

up on these shores. 

These people—our cultural and linguis. 

tic forebears—deserve their rich heritage. 

Keeping this heritage alive in non-English. 

language press and media is not some 

heinous crime against "us." Rather, it 

would be far more heinous to ban these 

non-English media forces. The thought of 

banning such publications and media 

forces conjures up visions of some multi-

media Kristallnacht. It won't hurt us at all to 

reach out to our fellow man, even if he 

doesn't speak our language as nicely as we 

think he should. 

But this of course is a two-way street. We 

should indeed have a populace which 

speaks one language. To do that. we need 

to give the non-English speakers a reason 

to join the rest of us "anglos." 

I can think of no better reason for the rest 

of us, who presumably speak English, to ex-

orcise our prejudices. whether racial, sex-

ual, religious, political, or linguistic 

Nils R. B. Young WB8IJN 

New Carlisle OH 

CB OR HAM? 

A letter to you has been in limbo for some 

time now, but I lust came across something 

which is really disgusting and an absolute 

insult to amateur radio. 

While sitting here working on my anten-

na tuner and listening to the last few fading 

signals of 15 meters, I had an idea to drop 

my R4C down on 11 meters to hear what 

was going on. Brother, was that a mistake. 

Man, did I get hot! 

On 27.395, at least the frequency was 

legal. I found a couple of CBers discussing 

their rigs. Let me see. Woody. in Trenton, 

has a Tempo transceiver, a ground.mount-

ed vertical, and a set of "moon rakers." 

Harold has a ham rig that has great ears 

and a keyer that does great at 25 wpm! 

Wow, a CBer who can send and copy 25 

wpm...a prime candidate for a ham ticket, 

right? Wrong. Come to find out, these 

turkeys were amateurs, I think, down on 11 

with their ham rigs. Oh, yes, they did ID, 

naturally with their "callsigns" Mercury 

5119 and Mercury 927, I believe. Come to 

think about it, these guys may have been 

doing this for a couple of years; I believe I 

have heard them before. 

It is really sickening to hear these guys. 

Man, are they doing a great job of public re-

lations for all of us amateurs in this area. To 

them, all we are is glorified CBers. That's 

the pits! 

As you can probably tell, I am a new 

amateur. My ticket is just 6 months old and 

my pride has really gone to my head. It real-

ly gets my goat when I hear some of the 

stuff so-called amateurs are putting out on 

the air. They seemingly have no remorse for 

their behavior. 

Turkeys or not, I am proud of amateur 

radio and of being an amateur radio oper-

ator. I will defend its principles and ideals 

until I am blue in the face. Just believe me 

though, this enthusiasm will be turned 

loose on these two if they keep it upl 

On a lighter note, I have worked all states 

and 41 countries. Not bad for a mobile 

antenna on a balcony, is it  Thanks for 

listening. 

Jerry Rogers KA8PTL 

Monroe OH 

Jerry, it is unlikely that those chaps were 

actually amateurs. Zillions of CBers bought 

ham rigs a few years ago and had them con-

verted for 11 meters. As a matter of fact, a 

couple of our very large ham dealers made 

quite a business of making those conver-

sions because CBers paid full list price for 

rigs with no questions asked while hams 

would do virtually anything to save $10 on 

the purchase.  so they sold CBers first 

and we got what was left over. With the fad-

ing interest in HF operating, as the frequen-

cies above the 40 CB channels were called, 

hams have been able to buy ham rigs again. 

There is still activity on the HF band, but it 

is a shadow of what we were hearing ten 

years ago. The FCC has never shown any 

serious interest in trying to shut down this 

illegal activity, so it has indeed been going 

for many years relatively unimpeded. There 

was a time when hams were screaming that 

these hordes of CBers were going to invade 

the ten-meter band, but it never really hap-

pened. I didn't think it would and said so at 

the time, but that was not a popular way to 

think then Come to think about it, I always 

seem to be out of step like that — Wayne 

EDUCATION 

Here I go again, penning my second let-

ter. Many of your ideas are echoes of my 

feelings, and further discussion would be 

redundant. Some of your ideas go contrary 

to my feelings, but thank goodness we are 

all different. and I am sure you get plenty of 

feedback. One topic which you hit on in 

your Never Say Die (Never Spend a Dollar?) 

column that I must respond to is education. 

Your September NSD column stated, 

among other things, that the school system 

is set up so as to virtually guarantee failure 

as far as making any real money is con-

cerned. How you reach this conclusion is 

questionable, but I have a more important 

querry: What can be done to change this? 

My wife and I are both teachers (as well 

as hams). Karen works with learning-dis-

abled children and I have a sixth-grade 

classroom. What are your thoughts on how 

to instill that desire of success with stu-

dents who do not care? Any ideas would be 

welcomed. 

The Whiteside Amateur Radio Club, 

which I sponsor, recently purchased your 

code series cassettes and the kids seem to 

be learning the code better than when I 

send it on an oscillator. 

Thanks for any suggestions a teacher 

could use, and keep on plunking away at 

what you feel is right concerning amateur 

radio, politics, or whatever. 

Carl J. Buehler WB9ZAJ 

Belleville IL 

Sure, Carl, whenever I discuss a problem I 

try to offer a solution to it In the case of ed-

ucation, I noted that our colleges are 

geared towards training kids to work in the 

three proven areas for non-wealth  large 

corporations, government, and teaching 

Once we recognize that the easiest way to 

make money is to be an entrepreneur, we 

can see the need for schools which teach 

kids how to be entrepreneurs My aim is to 

set up a pilot program college which will 

teach the fundamentals of electronics and 

computers, and then all of the business 

courses which are needed if one is going to 

successfully run one's own business or 

manage a business In order to keep the 

cost down and also to provide the best pos-

sible teaching in the shortest time. the col-

lege will work hand-in-hand with a group of 

on-campus businesses with which the kids 

can get practical professional experience 

in advertising, sales, accounting, market-

ing, legal problems, production lines, 

technical developmental work, and so on 

Between practical college courses and ac-

tually working at business, the students 

will be ready to go to work and be of value 

the day they graduate — Wayne 

DX JUNKIES 

I am calling for help as a battered, insult. 

ed, and reviled ham who has the misfortune 

to be "nearby DX" to hundreds of thou-

sands of frantic thoughtless hams. At pres-

ent, I seem to be the only active ham in the 

US Virgin Islands on CW. 

It's almost impossible to keep a 

schedule with some old friends with dozens 

of hams cramming the frequency calling 

me. For what? The stupid endless waste of 

time known as 5-band DXCC. These mis-

guided souls are frantic, like a bunch of 

starving junkies with their fix being my 

OSL card. 

I have been an active ham since 1928 

(W2AIS —'28.'51. KH6ARA —'51-'59, and 

KV4CI —'60 until the present). I am now re-

tired and own my home, 6/10 of an acre, and 

a big active Labrador retreiver. I have barely 

enough time to keep up with domestic 

chores let alone reply to a flood of OSL 

cards. 

When we were young, it took a OSL card 

to convince people that we really talked to 

the Far East or Iowa. Now, if you can't work 

DXCC in a few weeks, your antenna is no 

good. 

For the past few weeks, I have endured 

insults, jamming. and vicious gossip. One 

morning, I heard a ham chide another work-

ing me by asking, "Why do you OSO that 

bastard? He doesn't OSL." My God! This is 

supposed to be a hobby, not a dogfight. 

Though I had notices published in 

RSGB's Radio Communication, the JA 

magazine, and CO telling of my intention to 

cease OSLing, the cards still pour in. When 

a ham asks me if I OSL and I tell him I don't, 

he will send me begging letters and home-

made OSLs especially designed for my 

signature. Add to that dollar bills and 

countless IRCs. I could make a good side 

income on the dollar per OSL route, but that 

is not ham radio. Yesterday, I had to stand 

in line for a registered letter, and the Christ-

mas lines are long. It was a registered. re-

turn letter from a JA ham. I added up the 

stamps plus the IRCs, and it exceeded $5 , 

The worst aspect of this whole mess is 

what I call the "bang-bang thank you 

ma'am" type which is "or 599 pse ur OSL in-

fo " 

Wayne, you have clout and your editori-

als are read widely. Though I detest the 

whole OSL mess, I would cooperate by an-

swering a "yes/no" printout for OSO 

claims. Why don't these crazed fanatics get 

together and have a master computer to 

handle it? God knows they spend multi-

thousands of dollars on ham gear. Why not 

set up a "DX into center." hire help. buy 

software. and charge the applicants a year-

ly fee for the service? It could be done now. 

If they did, the overloaded post office 

would be thankful and innocent victims 

would be relieved of the foul filth be-

ing spewed out by a deranged minority of 

DXaholics. 

It is a timely topic for a "good Green 

tirade" to help these misguided souls 

regain some perspective as to what ham 

radio is meant to be—fun, not misery 

H. Miller KV4CI 

St. Thomas, Virgin Islands 

Sorry, OM, there is no escape from DXCC 

and its 51313XCC extravaganza. . . plus the 

(dis)Honor Roll  This is an ARRL-made 

nightmare which makes life miserable for 

all hams in relatively rare DX countries. Of 

course, being within contact range of the 

entire US all of the time, you get the very 

worst of it. One of the reasons so many 

countries are rare is that the DXers drive 

any new ham off the bands as quickly as 

they can with demands that no contacts be 

over a few seconds long.  . and that the 

ham in the rare country devote his life to the 

unending pile of DXers. Even if a ham in one 

of these countries could work every single 

DXer lust to get it over with. within two days 

he would be piled up again with chaps lust 

piling on the heaps to prove they can get 

through. I'm sure we all really love the guy 

with the multi-kilowatt and big beam who 

gets a rare one and thanks him for the in-

stant contact a few days ago. . . 73. OM, 

there is no answer to your problem that I 

know of The ARAL certainly is not going to 

cancel DXCC lust because it ruins the hob-

by for ops in 250 countries. . and even if 

they did, there would be a replacement 

award within seconds to keep the pileups 

shrieking. Say, have you thought of moving 

to Florida'— Wayne. 
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* Be a Skootitig Star 
with these out-of-this-world programs *  

from Instant Software. 

••• 

_ copies of'0240R 
_ copies of 0159R 
_ copies of 0051R 

0 VISA  _ copies of 0237R 
Arner. Ex. 

0 MasterCard 

0 Check/money order 

Please add $2.50 for postage & handling. 

Instant Software.  

COSMIC PATROL 
Do unto the Quelons before they do 
unto you. But you must be aceit 

rate—every shot you take uses precious units of your limited energy 

supply. Fast action. optional sound 
and great graphics! Arcade. Joy 
stick optional. 
TRS-80. Tape Mod I & Mod III 
Sound Option 16K 
00223R $19.95 
TRS-80 Disk Mod I & Mod III Sound 
Option 16K  #0224RD $24.95 

JET FIGHTER PILOT 

Takeoff, intercept the enemy, re-
turn to the base or carrier and land 
safely. This is as close to real com-
bat flying as you can get without 
pulling G's. A challenge you'll nev-
er outgrow, that only the best can 
master. Simulation. TRS-80 Tape 
Model I & Model III I6K. 

ALIEN ATTACK FORCE 

Earth's delenses are dead. You're 
the last hope for the planet as hun-
dreds of armed invaders begin 
their final assault. Nine levels of 
difficulty separate the survivors 
from the boys. Arcade. Joystick 
optional. TRS-80 Tape Mod I & 
Mod III I6K. 

Fight back against the Petro Giants 
t hat threaten your existence! Ma-
neuver your laser cannon and gun 
down the elusive gnat ships. . . if 
you can. Fast action in an interstel-
lar battle. Arcade. Sound. TRS-80 
Tape Mod I & Mod III I6K. 

Only nerves ol steel and lightning 
reflexes will enable you to blast the 
alien ships and destroy the hurtl-
ing asteroids. But watch out— 
those asteroid fragments can de-
stroy your ship! Arcade. Sound 
Joystick optional. TRS SO Ta1,. 
Mod I & Mod III I 6K. 
50237R 619.85 
TFtS-80 Disk Mod I & Mod III 
16K 0247FtD $24.95 

Experience the ultimate flight as 
you command the next launch. or-
bit. re-entry and landing of the U.S. 
Space Shuttle Columbia. An in-
credibly accurate simulation. The 
next best thing to being there! 
TRS-80 Tape Mod 1 & Mod III I6K 

7 

. ... ... .. ..  . 
-...., -..... ......  ....... 

TO BE A SH002-72vG  s ........... ...--  .... 
..-  It.w• 

Send me:  talk , 
@ $14.95 
@ $14.95 
@ $14.95 
@ $19.95 

_ copies of 0223R  ID $19.95 
_ copies of 0224RD @ $24.95 
_ copies of 0332R  @ $19.95 
_ copies of 0247RD @ $24.95 

CARD NO   
INTERBANK #  
SIGNATURE   
NAME   
ADDRESS   

EXP DATE   

CITY  STATE  ZIP  

Call toll free: 1-800-258-5473 
Rte 101 and Elm St., Peterborough, NH 03458 

333B8S 

•TRS-80 is a trademark of the 
Radio Shack Division of Tandy Corp]  
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wo-ke Sek.ecxce 
-vocm 

OvectO ThE 

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. The SelectricTM Interface, a step-by-step guide to 
interfacing an IBM Selectric 110 Writer to your microcom-
puter, will give you that quality at a fraction of the price. 
George Young, co-author of Microcomputing magazine', 
popular "Kilobaud Klassroom" series, offers a low-cost al-
ternative to buying a daisy wheel printer. 
The Selectricrm Interface includes: 

*step-by-step instructions 
*rips on purchasing a used SelectricTM 
•information on various SelectricTM models, in-
duding 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 ele1.-
tronics, you can have a high-quality, low-cost, letter-quali-
ry 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. Attn: Retail Book Sales, 
Peterborough, NH 03458. 
Dealer inquiries invited. 
ISBN 0-88006-051-4  128 pages $12.97 
El Yes, I want Selectric Interface (BK7388). Enclosed is $12.97 per 
copy plus $1.50 for shipping and handling. 

CI MASTER  0 VISA  0 AMEX 

Card /   Expires 

Signature   

Name   

Address   

City   

State and Zip   

All orders shipped UPS if complete street address is given. 333B6S 

Make A Name 
For Yourself 

In 
Technical Publishing. 
Wayne Green Books announces a June 

1, 1983 deadline for sub mitting manu-

script proposals for the upco ming pub-

lication list. Ideas for book-length 

manuscripts about any microcomputer 

system or area of electronics will be 

considered. In addition to payment and 

royalties, we offer our distribution 

channels and the marketing support 

your book deserves. 

Send proposals or requests for a copy of 

our Writer's Guide to: Editor, Wayne 

Green Books,  Peterborough,  NH 

03458. Or call toll-free 1-800-258-5473. 

IT MAKE IT 

EASY 
TO 
SAVE 

your copies of 

73 Magazine 
Your magazine library is your prime reference source—keep it 

handy and keep it neat with these strong library shelf boxes. 
They are made of white corrugated cardboard and are dust resis-
tant. Use them to keep all your magazines orderly yet available 
for constant reference. 
Self-sticking labels are available for the following: 
80 Micro  73 Magazine  Radio Electronics 
Microcomputing  QST  Personal Computing 
inCider  CQ  Byte 
Desktop Computing  Ham Radio  Interface Age 

One box (BX1000) is $2.00, 2-7 boxes (BX1001) are $1.50 each, 
and 8 or more boxes (BX1002) are $1.25 each. Be sure to specify 
which labels we should send. 

Call TOLL-FREE for credit card orders: 

1-800-258-5473 
Or use the order form in this magazine and mail to: 

73 Magazine 
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Turn your 
computer into 
an advanced 
operating 
system. . . 

SUPER UTILITY PLUS The most powerful pro-
gram of its kind! Machine language, stand-alone 
program with its own I/O routines. No ROM or 
D()S calls. Works on single AND double density 
systems. Features ZAP, PURGE, FORMAT, 
DISK COPY, TAPE COPY, DISK REPAIR, 
MEMORY, FILE, and CONFIGURE SYSTEM 
functions. Very sophisticated, menu driven, single 
RAM resident program'. A must for every serious 
TRS-80 disk installation. 
48K RAM Model I & III Disk 

DOSPLUS 3.4 The fastest, smoothest, easiest to 
use Disk operating system for your TRS-80! Jam-
packed with powerful options: BASIC Array Sort, 
Tape/Disk—Disk/Tape Utility, Controlled Screen 
Input, Random Access and ASCII modification on 
Diskdump, BASIC Checks for Active "DO", 
Backup and Format from a "DO" file, and much 
much more. Energize your operating system with 
DOSPLUS 3.41 
TRS-80 2 for Model I, 1 for Model III Disk 

Instant Software. 

"FIR. best suftx% are under the sun. 

Yes I want to order: 
_ ABE #5026RD @ $19.95 ea. 
- Key Commander #5027R @ $29.95 ea. 
 Super Utility Plus #5022RD @$74.95 ea. 

Shipping & Handling $2.50 
For C.O.D. orders add $1.50 extra 

 VISA   MC   Check  _ Money Order 

The Best Utilities 

Available from 

Instant Software 

for your TRS-80* 

*Enhance 
*Accelerate 

*Expand 
KEY COMMANDER Easy editing of programs, 
and direct entry of graphics into Basic programs 
are yours with this highly sophisticated yet easy to 
use utility package. Features On Screen Editing, 
Graphic Print Statement, Assignable Keys, and 
Total Flexibility. Automatically relocates into 
high memory and protects itself in memory. 
Enhance the power and capabilities of your 
keyboard! 
Model I/Model III 16K and up Tape 

ABE Accelerate your writing and editing of Basic 
programs with the Advanced Basic Editor. Dra-
matically improves your Basic editing and pro-
gramming capabilities by providing such indis-
pensable features as Formatted Screen, Global 
Search and Replace, Line Copy Ability, Assign-
able Keys, Called From Basic. Advance your skills 
as a programmer with ABE. 
Model I 32K TRSDOS 2.3 or NEWDOS 80 v2 
Disk in 32K & 48K version. 

To place your order for Instant Software's Utility Programs, call toll free 
1 - 800- 258 - 5473 

or simply fill in the coupon and mail to: 
INSTANT SOFTWARE, Rte. 101 & Elm St. Peterborough, NH 03458 

TRS-80 is a trademark of the Radio Shack division of Tandy Corp. 

Dos Plus 3.4 Single Density #5023R @ $149.95 ea. 
Dos Plus 3.4 Double Density #5024RD @ $149.95 ea. 

 Dos Plus 3.4 Mod III Version #5025RD3 @ $149.95 ea. 

Total of above   

Name   Card #   

Address   

City   

State     Zip   

Instant Software 

Interbank #   

Exp. Date   

Signature   

Call toll free 1 - 8 0 0 - 2 5 8 - 5 4 7 3 
INSTANT SOFTWARE, Rte. 101 & Elm St. Peterborough, NH 03458 

333B6U } 
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MAKE SAVING MONEY 
A WAY OF LIFE 

With LIVING ON A SHOESTRING: A Scrounge Manual for the 

Hobbyist. Almost anything you find can be put to good use if 

you follow the techniques of a master scrounger. George Ewing 
shows you how to: 
• Find electronic parts  • Locate tools and other surplus 

• Scrounge by the rules  • Read up on scrounging 
• Scrounge a vehicle  • Scrounge a place to live 

Cartoons and case histories of scroungers add a humorous 
touch. With LIVING ON A SHOESTRING, you can't always get  acb Q3 
something for nothing, but you can certainly get it for 

YES, I want to scrounge! less.  $7.97 Softcover, 7 x 9, 1 28 pp. approx., 
Send me  copies of LIVING ON A SHOESTRING 

ISBN 0-88006-059-X  Enclosed is $7.97 (BK7393) per copy plus $1.50 
Call TOLL FREE 1-800-258-5473 for credit card orders. Or mail your  shipping and handling. 
order with payment or complete credit card information. Include  LI MASTERCARD bank # 
$ 1.50 for shipping and handling. Send to:  Card #   

Wayne Green Inc.  Signature   

Attn: Book Sales  Name   

Peterborough, NH 03458  Address   

A Wayne Green Publication  Dealer Inquiries Invited 

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 sub-
scription. It helps us serve you promptly. Write to: 

73 magazine  P.O. Box 931 
Subscription Department 

Farmingdale NY 11737 

E Extend my subscription one additional year for only $19.97 
0 Payment enclosed  L Bill me 

Canada and Mexico $22.97, US funds, Foreign Surface $39.97; 
US funds, drawn on US banks, Foreign Airmail, please inquire. 

If you have no label handy, print OLD address here. 

Name   

Address   

City   State   Zip   

print NEW address here: 

Name   

Address   

City   State   Zip 
333R6M 

- - - - - - - - -

City 

Expires 

VISA  AMEX 

State and Zip 

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 03458 

800-343-0728 
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TI ME-DU AL TONE DECODER  $15 

The LJM2RK 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 output•MEumal or auto reset•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: Call-up systems Repeater 
or commercial controls• Etc. limited only to 
your imaginations Write for information on 
the LJM2RK for your application. 

LJM2RK decoder kit includes all component, 
relay, and P.C. Board $15 plus 81.50 shit) 

LJM2RC enclosure kit includes molded case, 
speaker, input cable  $5 plus $1.50 ship. 

THE METHENY CORPORATION 
204 Sunrise Drive, Madison, IN 47250 

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 
•Installation of custom circuits 

• •PRODUCTS AVAILABLE: 
•OSK keying 
•VOX 
•Power supplies—(memory keep alive] 

'All above circuits for solid state equipment 

manufactured by 

12325 Madonna Dr. Lansing, Michigan 48917 
(517)1327-2850 or 827-2879  159 

F Or  
sample Issue 
only $2.50 
PPD 

UR 16TH YEAR , 

AMATEUR TELEVISION 
MAGAZINE ,••• 115 

'F OR THE SPECIA UZED C OM MUNIC ATI ON RA DIO A MATE UR-

Surface  Surface  Airmail  Airmail 
0.5/Canada  All  Central  All Other 
Mexico  Foreign  S. America  Foreign 

v, year  $ 10.00  13.00  20.00  S 23.00 
1 year  1 2000  S 2600  S 4000  $ 46.00 
2 year  S 38.00  $ 50.00  S 78.00  S 90.00 
3 year  S 56.00  $ 74.00  $116.00  $134.00 

ATUSSTV.FAX.RTTY.Satellites-EME 
Microwave and Computers. 

Published 12 times per year by Alike Stone WB80CD 
P.O. Box H, Lowden, Iowa 52255 0408 

11 0°1 DDRR  Space Beaters! 

• r• 

The Repeater Beaters 
• With as little as one square foot of ground 
plane. the . unique antennae provide com-
munication fro m virtually anywhere 

• Lo w S WR m atch to a 50 ohm line across the 
entire band 

• M agnetic m ount included. 
• Two antennas in one when used 

with the optional C R2X or C R3X range extender 

C R2A•  $39 plus 

Of 

C R3A  $2 shipping 

C R2X  $12 plus 

Of 

C R3X  $2 shipping 

(continental USA) 

COM-RAD, IND. 
1635 W EST RIVER PARK WAY 

G R AN D ISLA N D. NE W Y ORK 14072 
(716) 773-1445 

************************* 

: QUALITY MICROWAVE TV SYSTEMS : 
************************* 
* Complete Systems From  * 
* 1.9 to 2.5  * 
* GHz  * * 
* 

* Antennas  * 
*  * 
*  * 
* Galaxy  * 
* Electronics  * * 
* 6007 N. 61st Ave.  * 
: Glendale. Az.  * * 

** (602) 247-1151  * 
* 
* 

* 85301 

*  * 
* COD's  i.-- 178  * 

* Dealers Wanted  * 
*  * 
*    * 
*  * 
*  * 
*    * 
*    * 
*  1 
*  I  * 

* 

*  * 
************************* 

M oiler C ord 

• • 144.  

GOLD STAR I 

SILVER  BRITE 
STAR  STAR 

STAR II  
1 

.11 =• •• 
CB TO TEN METER  
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 H W-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 v. 78 

M/C 

Visa 

$129P5 
NEW! HF WATTMETER 
• Digital Resolution (0.1 or 1 Watt) 
• wideband 1160 through 10 meters) 
• wide range (ORP to 1999 Watts) 
• Detachable (RF Sampler un-plugs) 
• Battery Saver turns off minutes after 
RF disappears 

• Price includes—Readout HF Sampler, 
battery, VSWR 
nomogram 
and complete 
schematics. 

• 90 day 
warranty 

.219 
write or call: 
e-tek  P 0 Box 625, Marietta, OH 45750 

1-(6141-374-2280 

RTTY 
THE EASY WAY 

AFSK MOD-DEMOD FOR RTTY, 
ASCII, 45 to 1200 BAUD 

MODEL MDK-17 KIT 
* Interfaces directly to baudot Type Machines. 
• Provides for all Combinations of m or high 
voltage send-receive systems. • Only single 
+12V Supply required. A high Gain Amp/ 

Limiter and active band pass filter precede an 
XR2211 Demod 1.C. • Good Data recovery is 
assured, even under difficult conditions • 

Excellent temperature stability is provided by an 
XR22061.C. in the tone generator. • Sense invert 
capability • LED indication of transmit tones. 
receiver tuning and valid signal. • Auto start 
output available ITTLI. • Supplied with 

comprehensive documentation. 

MD K-17 Kit $98 Plus $10 Airmail, 
Assembled and Tested $148 

GFS Electronic Imports 
15 McKeon Road Mitcham 3132 Victoria 

Australia Ph 61 3873 3939 Telex 38053 GFS 

COLLINS RECEIVER 
R-388/COLLINS  51J3 RECEIVER - u 3o 

MhzAM-CWin3Obands. 
1 Mhz per band. Band-
width 0.2-6 Khz; 500 
Khz IF. 5-step crysLi 
selectivity,  
and 100 Khz calibration 

Points Requires 115/230 VAC 60 Hz; 101/2 519013" 

56 lbs sh Used-reparable:  4925: $265. 
i:h,cked 4400: $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 inductci 
drives: schematic included. 131/2 x101/4 x5 1/4 " 24 lbs 

sh kRF1200 /CAC 4. used-excellent  $195. 
Prices F 0 B Lima 0 • VISA MASTERCARD Accepted 
Allow lot Shipping • Write lot Out FREE CATALOG 

Address Dept 73 • Phone 419/227-6573 

F AI R  R A DI O S A L E S 
1016 F. EUREKA • So. 1105 • LIMA OHIO • a 51102 
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YAESU FT-207R OWNERS Teltone DTMF Receiver kits 
turn phones into control devices 

Teltone's DTMF Receivers let you turn the phone 
system into a control network They outperform 
other receivers in noisy environments and oper-
ate over a wide dynamic range. 

Two DTMF kits are available The TRK-947 kit at 
$53.00. decodes DTMF. For both Rotary and 
DTMF, order the TRK-927 for only $75.00. Both 
include a 3.58 MHz crystal and a DIP socket. 
To order call: (800) 227-3800 ext 1130 
[In CA. (800) 792-0990 eat 1130] 

MEL-LONE CIRCLE NO 

--224 

1 1 1 1 1 .11 11111  
Tired Receivers 

Lunar's line of RF actuated in-line receiving pream-
plifiers can spark up that otherwise dead band. 
Missing those weak ones' Become an elephant with 
new ears. Models available from 28-220 MHz 
bands. Simply insert between your transceiver and 
antenna, apply 12 VDC and enjoy Standard SO-239 
connectors on RE ports - BNC available Typical per-
formance at 144 MHz 1.4 dB NF 10 dB gain. Low 
noise performance from Lunar - simply, the best. 

• ANAR  2775 Kurtz Street, Suite 11 
San Dego, Ca 92110 

electronics  (619) 299-9740 • Telex 181747 

WANTED 
HIGHEST PRICES PAID FOR: 

HARRIS RF-301 

ASSOCIATED EQUIPMENT 

CALL COLLECT: 

LIBERTY ELECTRONICS, INC. 

(212) 925-6048 

WRITE FOR CLU
B DISCOUNTS 

AUTO SCAN MODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
stall, scan restarts 
when carrier drops 
oft, busy switch 
controls automatic 
scan on-oft, 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 
'Simple to install, step-by-step instructions 
and parts included 
'4 mA memory backup reduced to 500 AA 
•45 mA receiver drain reduced to 30 mA 
• Improved audio fidelity and loudness 

ENGINEERING CONSULTING 
P.O. Box 216 

BREA, CALIFORNIA 92621 

SYNTHESIZED 

SIGNAL GENERATOR 

MADE IN 
USA 

MODEL 
SG1000 
$349.95 
plus shipping 

• covers 100 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 • RE output adjustable from 5-500 mV at 
50 ohms • Operates on 12 Vdc @ 1/2 Amp • Avail-
able for immediate delivery • $349 95 plus shipping 
• Add-on Accessories available to extend lreq 
range, add infinite resolution, voice and sub-audible 
tones. AM. precision 120 dB calibrated attenuator 
• Call for details • Dealers wanted worldwide. 

VANGUARD LABS -3 " 
198-23 Jamaica Ave., Hollis, NY 11423 

Phone:1212)488-2720 

THE 

BEST PLACE 

To Look For 

New & Used 

Equip ment 

Buy-Sell-Trade 

Our 4th Year 

NUTS & VOLTS 
MAGAZINE 

PO BOX 1111 -G • PLACENTIA. CA 92670 

(714) 632-7721  .-] 

JOIN THOUSANDS OF READERS 
NATION WIDE, EVERY MONTH 

U.S.A. SUBSCRIPTIONS 
$ 7.00 - I YR. 3RD CLASS MAIL 

512.50 - I YR. 1ST CLASS MAIL 

525.00 - LIFETIME - 3RD CLASS 

VVith Free Classified Ad =  VISA 1 YEAR WARRANTY 
PARTS & LABOR 

GO MOBILE WITH YOUR H.T.! 
Model I—Icom IC.2ATT, 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 1—Simple mod for Tempo 

NOW FOR FT-208R & TR-2500 

Model Y—FT-207R, 

—fits into battery compartment 

•A unique battery eliminator' 

HANDI.TEK Regulator allows 

constant hand-held operation 

from auto DC or base supply 

with no nicad drain and 

WITHOUT RADIO MODIFICA-

TION! 52495 PPD in USA. CA 

add $1.50 Sales Tax. 
460 

HANOI-TEK 

P.0 BOX 2205. LA PUENTE, CA 91748 

FREE! FREE! FREE! FREE! FREE 

e-- 

Ir . 

cc IM 

Li. „jai= SEND FOS 011it NENN 
19133 

? WS CAIALOG 

IA.=  THO 
SURPLUSUSANDS OF   ELECTRONIC E. 

If  PARTS, SUPPLIES AND Lic7: 
DEVICES. 

fit,t, OACTRO OCS COPi l LiA 
CC 

LI  905  Vert11011k Ps\ie 

ff  0 Boy, 20406 (\lige\ es. Ca\ 900,.0620  Luti 

RELIABLE MICROWAVE TV ANTENNAS 

2.1 to 2.6 GHz Frequency Range 
34{Ib System Gain (or Greater! 

Complete System (as pictured) 
Down Converter Probe Style 
(Assembled and Tested) 

Power Supply (12V to 16V DC*) 
(Assembled and Tested) 

S149.95 

$ 64.95 

S 59.95 

PETERSON 
ELECTRONICS 

4558 Auburn Blvd 
Sacramento, CA 95841 
(916) 486-9071 

,182 

CO D's 

SPECIAL QUANTITY 

PRICING 

Dealers Wanted 

A 
MatlerCoW 

V 
VISA 
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RAMSEY 
ELECTRONIC'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 perfor mance F M wire-

less mike kit'  Trans mits a stable 

signal up to 300 yards with excep-
tional audio quality by m eans of rt.! 

built in electret mike  Kit includes 

case mike on-off switch antenna 

battery and super instructions This 

is the finest unit available 

F M-3 Kit  $14.95 
F M-3 Wired and Tested  19.95 

Color Organ 

See music come 
alive'  3 different 
lights flicker with 
music  One light 
each  for,  high. 
mid-range  and 
lows  Each indi-
vidually  adjust-
able and drives up 
to 300 W  runs on 
110 VAC 

Complete kit 
ML-1 

Video Modul•lor Kit 

Converts any TV to video monitor  Super 

stabie tunable over eh 4-6  Runs on 5-
I SV accepts sld video Cigna  Best unit on 
the market' Co mplete kit vol  87.115 

Led Blinky Kit 
A great attention get-
ter w hich alternately 

flashes 2 jumbo LE Ds 
Use for na me badges 

butt ons  w arnin g 

panel lights anything' 

Runs on 3 to 15 vOlts 

Complete kit. BL-1 
$2.95 

Super Sleuth 
A super sensitive a mpli-

fier w hich will pick up a 

pin drop at 15 feet' Great 

for  m onitoring  baby's 

roo m or as general pur-

pose a mplifier  Full 2 W 
rrns output runs on 6 to 

15 volts  uses 8-45 Oh m 
Speaker 

Co mplete kit  BN-9 
$5.95 

CP0-1 
Runs on 3-12 Vdc 1 wail out  1 K HZ good for C P O 

Alar m Audio Oscillator  Co mplete kit  $2.95 

FM Wireless Mike Kit 

Transmits up to 300' tO 

any FM broadcast ra-
dio, uses any type of 
mike  Runs on 3 to 9V  Type F M-2 

has added sensitive mike prea mp 

stage 

F M-1 kit  $3.95  F M-2 kit  $4.95 

y 

Whisper Light Kit 

An interesting kit, s mall mike 
picks up sounds and converts 
them to light  The louder the 
sound. the brighter the light 
Includes mike, controls up to 
300 W. runs on 110 VAC 

Complete kit. WL-1 
$6.95 

Tone Decoder 
A co mplete tone deco-

der  on  a  single  P C 

board  Features 400-

5000  Hz  adiustable 
range via 20 turn pot voltage regu-

lation  567 IC  Useful for touch-

tone  burst  detection  FSK  etc 

Can also be used as a stable tone 

encoder  Runs on 5 to 12 volts 

C o mplete kit  T O-1  $5.05 

Universal Ti mer Kit 

Provides  the  basic parts and  PC 
board required to provide a source 
of  precision  ti ming  and  pulse 

generation  Uses 555 timer IC and 

includes a range of parts for m ost 

ti ming needs 

UT-5 Kit  $5.95 

Mad Blaster Kit 

Produces LO U D ear shattering and 

attention getting siren like sound 

Can  supply  up  to  15  watts  of 

obnoxious audio Runs on 6-15 VDC 

M B-1 Kit  $4.55 

Siren Kit 
Produces up ward and do wn ward 

wail  characteristic  of  a  police 

siren 5 W peak audio output . runs 

on  3-15  volts.  uses  3-45  oh m 

speaker 

C o mplete kit. SM-3  $2.95 

$O Ha li me Base 
Runs on 5-IS  VDC  (us current +2  t 

nuntrnonlo ar rut. • TB 7K,r  SS 50 
TB 7 Ass,  SO N 

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 $10 00 add $1 50  Add 6 % for 

postage, insurance. handling  Overseas add 

15̂. N Y residents add 7' tar 

CLOCK KITS 
Your old favorites are here again.  O mit 7.000 Sold to Date 

B. one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 
market  Its satin finish anodized aluminum case looks great 
anywhere, while six .4" LED digits provide a highly readable 
display This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble  Your choice of case colors 
silver, gold. black (specify) 

Clock kit. 12/24 hour. DC-5 Clock with 10 min ID timer. 12/24 hour. DC-10  524.95 $29.95 
$29.95 

12V DC car clock. DC-7  $29.95 
Alarm clock. 12 hour only. DC-8 

For wired and tested clocks add 510 00 to kit price 
SPECIFY 12 OR 24 NOUN FORMAT 

SATELLITE TV KIT 

SI - 

image refection. fully tunable audio to recover 

'hidden subcarners, divide by two PLL demod, 
lator for excellent threshold performance. tight 
tracking AFC to assure dull free reception, and 

ot course full 24 channel tunable coverage 

Build your satellite TV system around the 628. 
note to wn thousand others alnsady have and now 
it's misname in kit form at • new low price Order 

THE POPJLAR SAT-TIC RECEIVER IN KIT•FORM! yours today 

PARTS PARADE 
IC SPECIALS 
LINEAR 

301 
324 
380 
555 
556 
565 
566 
567 
741 
1458 

3900 
3914 
8038 

I 31 
01.50 
$1.50 
$ .45 
$1.00 

81 00 
SI 00 
SI 25 

10'82 00 
S SO 
$ SO 
$2.55 
S2 OS 

TTL 

74S00 

7447 

7475 

7490 

74196 

.40 
$ .65 
5 .50 
.50 

$1.35 

Resistor Ass i 

Assort ment ol Popular values 

watt  Cut lead for PC m ounting 
center  leads  bag of 300 or 

m ore 

$1.50 

Crystals 

1 579545  M HZ 

10 00000  M HZ 

5 248800  M HZ 

$1.50 
S5.00 
$5.00 

Switches 
Mini toggle SP OT  $1.00 
Red Pushbuttons N 0  3/81.00 

Earptsonsts 
3 leads 8 Oh m good for small one 

speakers alar m clocks etc 

5 for $1.00 

4011 

4013 

4046 

4049 

4059 

4511 

4518 

5639 

CMOS 
.50 
.50 

$1.85 
.50 

S9 00 
$2.00 
$1.35 
$1.75 

SPECIAL 

11 C90  $1 5.00 

10116  $ 1.25 
7208  $17.50 

7207A  $ 5.50 
7216 0  $21.00 
7107 C  $12.50 
5314  $ 2.95 
5375A13/ G  $ 2.95 
7001  $ 6.50 

AC Adapters 
Good  for  clocks  mead 
chargers,ali 110 VAC plug 
one end 
8 5 vdc 07 20 mA  61 08 
16 ref  160mA  $2.50 
12 vac (EP 250mA  $ UM 

Mini a elm Speaks. 
Approx 2 . die m Mound 

feria In, rad on rnolre etr 
3 tor 02 00 

Solid Stew nursers 
small buzzer 450 Hz  86 dB  sOund 
output on 5-12 ydc at 10 30 rnA iTL 
Co mpatible  $1.$0 

Slug Tuned Coils 

S mall 3 16  Her Slugs tu ned coil 

3 turns  10 f Or $1.00 

AC Outlet 
Panel M ount with Leads 

4/81.00 

Featured in a Radio Electronics magazine cover 
story May 821, the reliable R2B Sat tee TV 
receiver is now operating in thousands of lova. 
lions  The 928 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 828, attractive case  power supply. 
descriptive operating manual as well as corn 

plea assembly instructions Features of the re 
Genre, include dual conversion design tor be'. 

A complete Satellite TV System requires 

a dish antenna. (NA Ilow noise amp!, 

lien). Receiver and Modulator 
828 Receiver Kit  5359 Os 
828 Receiver, Wired and Tested  5595 No 
120 •K Avantek (NA  549500 

RM3 RF Modulator  549 95 

Prices include domestic UPS shipping 

and insurance 

Audio 
Prescaler 
Make  high  resolution  audio 
m easur ments. great for m usical 

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 performance  Runs 
on 9V battery. all C M O S 

P S-2 kit  $29.95 
PS-2 wired  $39.95 

L----- 1 111 600 MHz  -- --., 

PRESCALER  -----

Extend the range of your 
counter to 600 MHz Works 
with all counters Less than 
150 my sensitivity specify - 
10 or -100 

Wired. tested. PS-1B  $59.95 
Kit PS-1B  $44.95 

FERRITE BEADS 
Wu. 'urn and specs  1141 00 
6 Hole Bei , Beads  1/81.09 

CAPACITORS 
TANTALUM  ALUMINUM 
°weed (Posy  Ereclrotyl.c 
1.5 uF 25V 3/51.00 locc LiF lOv had, i 5.60 

SOO u, 20V A•A, SAO 
1.8 uF 25V 3/51.00 r50 ut 160 Arum  41 00 
.22 uF 25V 3/51.00 in uT rev Redo, 10 41 00 

M k CERAMIC 
Or t61., a n  2esi 00 

,6V  1541 00 
00, rev  2041 00 
100 0  2041 00 
04? %V  2041 00 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp tea ures 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  922.95 

TA-I. RF sensed T-R relay kit  6.95 

M RF-238 transistor as used in PA-1 

8-10db gain  150 m hz  511.105 

READOUTS 
7NC, 359 1 CC  S1.011 

7ND 507 910 5 C A  1.1110 

MAN 11 1017730 33 CA  1.09 

71161 43'C A  300 

14 Pin 
16 Pin 

24 Pin 

28 Pin 

40 Pin 

Sockets 

10/52.00 
10/82.00 
4/52.00 
4/52.00 
3/52.00 

DC-DC Convertor 
•5 vdc ,nput prod -9 vdc vil 30 ma 
• 9 vdc produces -15 vdc cvi 35rna 81.25 

Ceramic IF Fitt .- 
At el OUT kHz 

B.W Dw!r.72 )1.50 ea. 

2SK 20 Turn Tri m Pot 11 00 

1K 20 Turn Trim Pot  1 50 

iv  Trimmer Ceps 
Stable Polypropylene 
Sprague - 3-40 pl 

Sta   

.50 ea. 

RF actuated relay senses RF 
(1W) and closes DPDT relay 
For RF sensed T-F4 relay 

TA-1 Kit  $6 .95 

Power Supply Kit 
Co mplete  triple  regulated  po wer 

supply provides variable 6 to 18 volts at 

200 ma and-Sail A mp Excellent load 

regulation  good  filtering and small 

size  Less transfor mers requires 6 3 V 

• 1 A and 24 VCT 

Co mplete kit  PS-3LT  SAM 

TRANSISTORS 
7N3994 New C•F  11141 00 

203906 PNP C•f  111/111 00 

214.103 WNW C•F  1541 00 

2N4,4i0 NON C•E  1541 00 

7N49,15 FEY C • r  441 00 

2,4540 , MVP C-I  S411 00 

7,46026 C •  11/11 00 

203771 N N S,l,cve  111 SO 

205 ,79 UHF Neel  142 00 

POtio•f Tao N W, 40V,  Wftl 00 

Pore, Tab Wee 40W  3/1 03 

MPF '02 2NS4IM  s sa 
NPN 3661 Typ• r•Fl  10 41 SO 

PRP MOS Type T•R 50/112 50 

2,43055  5.40 

2N2R40 UJt  34300 

Diodes 
5 1 V Zener  20 41.00 

1N914 Type  50 31.00 

1KV 2A mp  8 41.00 

100V lA mp  15/51.00 

Crysiel Microphone 

S mall I dia meter  . INC 

crystal mike cartridge  8.75 

Mini RG-174 Coax 
10 ft. for $1.00 

OP-AMP Special 
BI-FET LF 13741 - Direct pin for pin 7...irre rr Dabble but 500.000 M E G 

input z super low 50 rt.O LD S. W.,- po wer dra m 
SO for only  59.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  91.00 

• Volt Battery Clip. 

Nice quality clips  $ for 11 00 

/ti" Rubber Grom mets  10 for $1.00 

25 AMP 
100V Bridge 
61.50 each 

Mini-Bridge 50V 
I AMP 

2 for $1.00 

Pm% Ilas 
Ass, of chokes disc caps lad  resister's 
iransistors diodes MICA caps et 
sIlt bog (100 Pc/ 11,6519 soil 1300 Pe I $210  

Connectors 
6 pin type gold contacts for 
mA -1003 CO, ClOCI, module 
price  TS S. 

78 M G 

79 M G 

723 

309K 

7805 

$1.25 

$1.25 

5.50 

$1.15 

Regulators 
7812 

7815 

7905 

7912 

7915 

61.00 
$1.00 
$1.25 
$1.25 
51.25 

Led* - your choice, please specify 
Mini Red. Ju mbo Red, Ho Intensity Red Illu minator Red WM 
Mini Yello w Ju mbo Yello w Ju mbo Green  631 

Shrink Tubing Nubs 
Nice precut pces of shrink size 1 • • 
shrink to  Great tor sptices  10711 00 

Mini TO-92 Heat Sinks 
Tner malloy Brand  S for $1.00 

To-220 Heat Sinks  3 for $1 00 

Ve n dors 
Motoroia MV 2200 30 PF No minal cap 20-80 PF  Tunable range 

SO mach or 331 00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode • LED 

Molex Pins 
Mole. already precut in *non or 7 Perfect 
tor 14 pin SOCkerfs  /0 'Moe tor 51 03 

LSO ea. 
61.00 ea. 

COS Peesseells 
Resist...ice Nur . with light  250 oh ms tr, 

owe , 3 , eg  3 for 51 00 
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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. 

Featured in Black Plastic  $24.99 or  Featured in Stainless Steel  $29.99 

SILICON DIODES 

MR 751 
MR 510 
HEPI70 
1N3209 
BYX21/200 
1N2138A 
D585-04C 
IN3269 
275Z4I 
7-5754 
RCD-I5 
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  I5Amps  $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 +-IQ% 

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 

$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 

41161t! electrowcg All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item. 
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 o 
"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 MODEL 1S2199  1S2200  .50 

Peak Pt. Current ma.  Ip  9min. 10Typ. llmax.  9min. 10Typ. Ilmax. 
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 Ratio  (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  pilt! electrosvcs 
800-528-0180 

e rli:w e simab  may (For orders only) ...;Apluispa id parts 
substituted with comparable parts 
if we are out of stock of an dem "  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 
2SCI042 
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 
BGY54 
BGY55 
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) 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item " 

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. 
HXTR6101/2N6617 
HXTR6104 H.P. 
HXTR6105 H.P. 
HXTR6106 H.P. 
QSCH1995 H.P. 
J02000 TRW 
J02001 TRW 
J04045 TRW 
K3A 
MA450A 
MA41487 
MA41765 
MA43589 
MA43636 
MA47044 
MA47651 

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 
FOR 
FOR 
FOR 
23.15 
2.00 
1.00 

POR 
POR 
FOR 
29.99 
71.50 
75.00 
75.60 
7.00 
8.75 

H.P.55.00 
68.00 
31.00 
33.00 
POR 
10.00 
25.00 
25.00 
10.00 
10.00 
FOR 
FOR 
POR 
FOR 
FOR 
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  $  POR 
MA47202  30.80  MRF504  7.00  PT4209  FOR 

MA47771  POR  MRF509  5.00  PT4209C  FOR 
MA47852  POR  MRF511  8.65  PT4566  POR 
MA49558  POR  MRF605  20.00  PT4570  POR 

MB4021  FOR  MRF629  3.47  PT4571  FOR 
MBD101  1.00  MRF644  23.00  PT4571A  POR 
MD0513  FOR  MRF816  15.00  PT4577  FOR 
MHW1171  42.50  MRF823  20.00  PT4590  POR 
MHW1182  48.60  MRF901  3.00  PT4612  FOR 
MHW4171  49.35  MRF8004  2.10  PT4628  FOR 
MHW4172  51.90  MS261F  FOR  PT4640  FOR 
MHW4342  68.75  MT4150 Fair.  FOR  PT4642  POR 

MLP102  25.00  MT5126 Fair.  FOR  PT5632  POR 
MM1500  32.32  MT5481 Fair.  FOR  PT5749  FOR 
MM1550  FOR  MT5482 Fair.  FOR  PT6612  FOR 

MM1552  50.00  MT5483 Fair.  POR  PT6626  FOR 
MM1553  50.00  MT5596 Fair.  FOR  PT6709  FOR 
MM1614  10.00  MT5764 Fair.  FOR  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  FOR  MV1808  10.00  PT8659  FOR 
M0283L  FOR  MV1817B  10.00  PT8679  FOR 
M03757  FOR  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  POR 
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  POR 
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  POR 
MRF421  36.80  MWA310  8.25  SCA3523  FOR 
MRF422  41.40  MWA320  8.65  SD1065  FOR 
MRF427  16.10  MWA330  9.50  SS43  FOR 
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  POR  V15  4.00 
MRF463  25.00  PT3194  FOR  V33B  4.00 
MRF472  1.00  PT3195  FOR  V1OOB  4.00 
MRF475  2.90  PT3537  FOR  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) 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 
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COAXIAL RELAY SWITCHES SPDT 

Electronic Specialty Co. /Raven Electronics 
Part # 25N28  Part # SU-01 
26Vdc Type N Connector, DC to 1 CHz. 

Amphenol 
Part # 316-10102-8 
115Vac Type BNC DC to 3 CHz. 

$29.99 

UTL 
Jib 

II  V AL 

FSN 5985-556-9683 $49.00 

S WI1 CH,  COAXIAL  /SPA  5915 556 9693 

SPEC 56 5 7231 A  LIS  SEX  N O 

MEl  RAVEN ELECTI O N/CS  26179  IN  SU,101 

FXR 
Part # 300-11173 
120Vac Type BNC Same 
FSN 5985-543-1850 

FXR 
Part # 300-11182 
120Vac Type BNC DC 
FSN 5985-543-1225 

$39.99 

to 4 CHz. 

$39.99 

111111..4 1 0 4  

yiXIS71‘.2017 

111••••••As 

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 

Digisig, Inc. Model ECS-215  5vdc turn on 

PRICE EACH  $7.50 

Grigsby/Barton Model GB7400  5vdc turn on 

PRICE EACH  $7.50 

120vac contact at 7amps or 20amps on a 
10"x 10"x .124 aluminum. Heatsink with 
silicon grease. 

240vac contact I4amps or 40amps on a 
10"x 10"x .124 aluminum.  Heatsink with 
silicon grease. 

240vac contact at 15amps or 40amps on a 
10"x 10"x .124 aluminum.  Heatsink with 
silicon grease. 

NOTE: ***  Items may be substituted with other brands or equivalent model numbers. *** 

Mdqt 
electronic* 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

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 
ctrcuitry to assure high-reliability performance in personal 
or business applications.  $49.99 

,-;.E4r7 VIE  F)5  IL 
70 NT V W 

:   

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. 

$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 

INTEGRATED CIRCUIT. 

MC1372P 
MC1358P 
MC1350P 
MC1330A1P 
MC1310P 
MC 1496P 
LM565N 
LM380N14 
LM1889N 
NE564N 
NE561N 

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 

$ 4.42 
5.00 
1.50 
1.50 
4.29 
1.50 
2.50 
1.56 
5.00 
10.00 
10.00 

I lup 

$2.95 
4.00 
1.25 
1.15 
3.30 
1.25 
2.00 
1.25 
4.00 
8.00 
8.00 

FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN4I4 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 AGC action., 
Will drive an earphone direct. Excellent audio quality. ,Typical power gain of 72dB.,T0-18 
package. 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 

4MEGIE! electrowcs 

We will be closed April 
27th through May 2nd... 

See you at the Dayton 
Hamvention! 

All  parts  m ay  be  ne w  or 

surplus, and parts may be 
substituted with comparable parts 
it we are out of stock of an item" 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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"SOCKETS AND CHIMNEYS" 
EIMAC TUBE SOCKETS AND CHIMNEYS 

SK110  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 
SK4I6  Chimney For 3-4002 
SK500  Socket For 4-1000A/4PR1000A/B 
SK600  Socket For 4CX25011,BC,FG,R,4CX350A,F,FJ 
SK602  Socket For 4CX2508,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 
SK740  Socket For 4CX300A,Y,4CX125C,F 
SK770  Socket For 4CX300A,Y,4CX125C,F 
SK800A  Socket For 4CX1000A,4CXI500B 
SK806  Chimney For 4CX1000A,4CX15008 
SK810  Socket For 4CX1000A,4CX1500B 
SK900  Socket For 4X500A 
SK906  Chimney For 4X500A 
SK1420  Socket For 5CX3000A 
SK1490  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-I25A, 250A, 400A, 4-500A, 5-500A 
Capacitor Ring 
Socket For 4CX2508,BC,FG,R, /4CX350A,F,FJ 
Socket For 4CX2508,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 

lOpf 
12pf 
15pf 
18pf 
20pf 
22pf 
24pf 
27pf 
33pf 
39pf 
47pf 
51pf 
56pf 
68pf 
82pf 

100pf* 
110pf 
120pf 
130pf 
150pf 
160pf 
180pf 
200pf 
220pf* 
240pf 
270pf 
300pf 
330pf 
360pf 
390pf 

$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)  

HR1, 4 
HR2 , 6 & 7 
HR5, 8 
HR9 

,3 

HRIO 

430pf  
470pf 
510pf 
560pf  
620pf 
680pf    
820pf 
1000pf/.001uf* 
1800pf/.0018uf 
2700pf/.0027uf 
10,000pf/.01uf 
12,000pf/.012uf 
15,000pf/.015uf 
18,000pf/.018uf 

$11.00 
13.00 
14.00 
17.00 
20.00 

PRICES:  1 to 10 -  .99t  101 to 1000  .60t  * IS A SPECIAL PRICE:  10 for $7.50 
11 to 50 - .90t  1001 & UP  .35t  100 for $65.00 
51 to 100 - .80t  1000 for $350.00 

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. 
60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure 
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA, 
modulation sensitivity range, Max. 120 to 30MHz/V. Input capacitance, Max. 100pf, Oscillator 
Bias +15 +-0.05 volts @ 55mA, Max. 

Toll Free Number 
800-528-0180 
(For orders only) 



TUBES 
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 
3-5002  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 
6DQ5  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 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION IIIIIIIIII "IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Toll Free Number 
800-528-0180 
(For orders only) 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

electrosvcs 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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"FILTERS" 
COLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F 

455KHZ at 3.2KHz wide.  May be other models but equivalent.  May be used or new. 

ATLAS Crystal Filters  
5.595-2.7/8/LSB, 5.595-2.7/LSB 
8 pole 2.7KHz wide Upper sideband. Impedence 800ohms 15pf In/800ohms Off out. 

5.595-2.7/8/U, 5.595-2.7/USB 
8 pole 2.7Khz wide Upper sideband. Impedence 800ohms 15pf In/800ohms Opf out. 

5.595-.500/4, 5.595-.500/4/CW 
4 pole 500 cycles wide CW.  Impedance 800ohms 15pf In/800ohms Off out. 

9.0USB/CW 
6 pole 2.7KHz wide at 6dB. Impedance 680ohms 7pf In/300ohms 8pf out. CW-1599Hz 

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-455-ZL/ZU-21H 

$15.99 

19.99 

19.99 

19.99 

19.99 

455KHz at Center Frequen cy of 453.5KC. Carrier Frequency of 455KHz 2.36KC Bandwidth. 
Upper sideband.  (ZU)  19.99 
Lower sideband.  (ZL)  19.99 

CRYSTAL FILTERS  
NIKKO  FX-07800C 
TEW  FEC -103 -2 
SDK 
TAMA 
TYCO/CD 
MOTOROLA 
PTI 
PTI 
PTI 
COMTECH 
1BL 
FILT H 

SCH-113A 
TF-31H250 
001019880 
4884863B01 
5350C 
5426C 
1479 
A10300 
ERXF-15700 
2131 

7.8MHz 
10.6935MHz 
11.2735MHz 
CF 3179.3KHz 
10.7MHz 2pole 15KHz bandwidth 
11.7MHz 2pole 15KHz bandwidth 
12MHz 2pole 15KHz bandwidth 
21.4MHz 2pole 15KHz bandwidth 
10.7MHz 8pole bandwidth 7.5KHz at 3dB, 5KHz at 6dB 
45MHz 2pole 15KHz bandwidth 
20.6MHz 36KHz wide 
CF 7.825MHz 

$10.00 
10.00 
10.00 
19.99 
5.00 
5.00 
5.00 
5.00 
20.00 
6.00 
10.00 
10.00 

CERAMIC FILTERS  
AXEL  4F449 
CLEVITE  TD-01A 

TCF4-12D36A 
MURATA  BFB455B 

BFB455L 
CFM455E 
CFM455D 
CFR455E 
CFU455B 
CFU455C 
CFU455G 
CFU455H 
CFU455I 
CFW455D 
CFW455H 
SFB455D 
SFD455D 
SFE10.7MA 
Skt10.7MS 
SFG10.7MA 

NIPPCC  LF-B4/CFU4551 
LF-B6/CFU455H 
LF -B8 
LF -C18 

'10K IN  CF455A/BFU455K 
MATSUSHIRA  EFC-L455K 

12.6KC Bandpass Filter 3dB bandwidth 1.6KHz fran 11.8 -13.4KHz 
455KHz4-2KHz bandwidth 4-7% at 3dB 
455KHz+-1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 
455KHz 
455KHz 
455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 50dB 
455KHz 4-7KHz at 3dB , +-10KHz at 6dB , +-20KHz at 50dB 
455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 60dB 
455KHz +-2KHz bandwidth +-15KHz at 6dB, +-30KHz at 40dB 
455KHz +-2KHz bandwidth +-12.5KHz at 6dB , +-24KHz at 40dB 
455KHz +-1KHz bandwidth +-4.5KHz at 6dB , +-10KHz at 40dB 
455KHz +-1KHz bandwidth +-3KHz at 6dB , +-9KHz at 40dB 
455KHz +-1KHz ba ndwid th +-2KHz at 6dB , +-6KHz at 40dB 
455KHz +-10KHz at 6dB , +-20KHz at 40dB 
455KHz +-3KHz at 6dB , +-9KHz at 40dB 
455KHz 
455KHz +-2KHz , 3dB bandwidth 4.5KHz +-1KHz 
10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 2CdB 
10,7MHz 230KHz +-50}UHz at 3dB , 570KHz at 20dB 
10.7MHz 
455KHz +-1KHz 
455KHz +-1KHz 
455KHz 
455KHz 
455KHz +-2KHz 
455KHz 

10.00 
5.00 
10.00 
2.50 
3.50 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.50 
5.00 
2.50 
2.50 
10.00 
2.90 
2.90 
2.90 
10.00 
5.00 
7.00 

SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES 
POWER OUTPUT 1.6MW.  BEAM DIA. .75MM 
68K OHM 1WATI BALLAST  l000vrc +-100V  

ROTRON MUFFIN FANS Model MARK4/MU2A1  
115 VAC  14WATTS  50/60CPS  1MPEDENCE 
105CFM at 60CPS  THESE ARE NEW 

electro ws 

BEAM DIR. 2.7MR 
At 3.7MA 

8KV STARTING VOLTAGE DC 
$59.99 

PRCTECTED-F  88CFM at 50CPS 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Toll Free Number 
800-528-0180 
(For orders only) 

S7.99 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 
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"C H I PS" 
FAIRCHILD VHF AND UHF PRESCALER CHIPS  PRICE 

95H9ODC  350MC Prescaler divide by 10/11  $ 8.50 
95H91 DC  350MC Prescaler divide by 5/6  8.50 

11C9ODC  650MC Prescaler divide by 10/11  15.50 

11C91DC  650MC Prescaler divide by 5/6  15.50 

11C06DC  UHF Prescaler 750MC D Type Flip Flop  12.30 

11C05DC  1GHz Counter Divide by 4 

(Regular price $75.00)  50.00 
11C01FC  High Speed Dual 5/4 Input NO/NOR Gate  15.40 

82S90  Presettable High Speed Decade/Binary 

Counter used with the 11C90/91 or the 
95H90/91 Prescaler can divide by 100. 

(Signetics)  5.00 
11C24DC  This chip is the same as a Motorola 

MC4024/4324 Dual TTL Voltage Control 
Multivibrator.  3.37 

11C44DC  This chip is the same as a Motorola 

MC4044/4344 Phase Frequency Detector.  3.37 

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y-2187 
Freq. Gap (GHZ) 12 to 18, Output (Min ) 100mW, Duty )°4) 

CW, Typ. Bias (Vdc) 8.0, Type. Oper. (MAdc) 550, Max Thres. 
(mAdc) 1000, Max. Bias (Vdc) 10 0  $39.99 

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX.9201S5 
Freq. Coverage 8 to 12.4GHz, Output (Min.) 100mW, Bias 

Voltage (Max.) 14vdc. Bias current (mAdc) Operating 550 Typ 

750 Max., Threshold 850 Tup 1000 Max  $39.99 

VARI-L Co. Inc. MODEL SS-43 AM MODULATOR 

Freq Range 60 10 150MC, Insertion Loss 13dB Nominal, 

Signal Port Imp, 50ohms Nominal, Signal Port RF Power 
+ 10dBm Max, Modulation Port BW DC to 1KHZ, Modulation 

Port Bias 1ma Nominal  $24.99 

AVANTEK CASCADABLE 

MODULAR AMPLIFIERS  Model UTO-504  UTO-511 
Frequency Range  5 to 500 MHz  5 to 500 MHz 
Gain  6dB  15dB 

Noise Figure  11dB  2 3dB to 3dB 
Power Output  + 17dB  - 2dB to 

- 3dB 
Gain Flatness  1dB  1dB 
Input Power Vdc  + 24  + 15 

mA  100  10 

PRICE  S70 00  PRICE  S75 00 

ORDERING INSTRUCTIONS 
DEFECTIVE MATERIAL: All claims for defective material must be mad, within sixty Mt clays after receipt of 
parcel All claims must include the defective material (for testing purposesi. Our invoice number, and the dre 
of purchase All returns must be packed properly or it will void all warranties 

DELIVERY: Orders are normally snipped within 48 hours after receipt of customer's order Ii a part has to be 
backordered the customer is notified Our normal shipping methOd iS yil 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 US 
Funds We are sorry but C 0 D is not available to foreign countries and Letters of Credit are not an acceptable 
form, of payment either Further information is available on request 

HOURS: monday thru Saturday B30.m to 500Pm 

INSURANCE: Please include 25e for each additional 5103 00 over 5100 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 52 50 all other countries le 55 00 
On foreign orders include 20% shipping and handling 

PREPAID ORDERS: Order must be accompanied by a Check 

PRICES: Prices we Subject 10 Change without notice 

RESTOCK CHARGE: If parts are returned to MHZ Electronics due to customer error customer will be held 
responsibie for all extra tees. 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 lax, unless a signed Arizona resale tat card is currently on file with 
MHZ Electronics All orders placed by persons outside of Arizona, but delivered to persons in Arizona ate sub. 
iact to the 5% sales tax 

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 days after receipt of 
parcel Claims must include our invoice number and the date of purchata Customers which do not notify we 
within this time period will be held responsible for the entire order as we will conaider the order complete 

OUR BOO NUMBER IS STRICTLY FOR ORDERS ONLY 
NO INFORMATION WILL BE GWEN 1.800-5213-0150 

HEWLETT PACKARD 
MIXERS MODELS  10514A 

Frequency Range  2MHz to 500MC 

Input/Output Frequency L & R 

X 
Mixer Conversion Loss (A) 

(B) 
Noise Performance (SSB) (A) 

(B) 
PRICE 

200KHz to 

500MC 

DC to 500MC 
7dB 

9dB 
7dB 

9dB 

$49 99  PRICE 

10514B 

2MHz to 

500MC 
200KHz to 

500MC 

DC to 500MC 

7dB 

9dB 

7dB 

9dB 

$39.99 

FREQUENCY SOURCES, INC MODEL MS-74X 

MICROWAVE SIGNAL SOURCE 
MS-74X: Mechanically Tunable Frequency Range (MHz) 10630 to 

11230 (10 63 to 11.23GHz) Minimum Output Power (mW) 10, Overall 
Multiplier Ratio 108, Internal Crystal Oscillator Frequency Range 

(MHz) 98 4 to 104.0, Maximum Input Current (mA) 400. 

The signal source are designed for applications where high stability 

and low noise are of prime concern, these sources utilize fundamen-
tal transistor oscillators with high 0 coaxial cavities, followed by 

broadband stable step recovery diode multipliers. This design 
allows single screw mechanical adjustment of frequency over stan-

dard communications bands Broadband sampling circuits are used 

to phase lock the oscillator to a high stability reference which may 
be either an internal self-contained crystal oscillator, external 

primary standard or VHF synthesizer This unique technique allows 
for optimization of both FM noise and long term stability. List Price 

is $1158 00 (THESE ARE NEW)  Our Price — VI M 

HEWLETT PACKARD 1N5712 MICROWAVE DIODE 
This diode will replace the MBD101, 1N5711, 5082-2800, 
5082-2835 ect This will work like a champ in all those 

Down Converter projects  $1.50 or 10/$10.00 

MOTOROLA MHW1172R LOW DISTORTION 

WIDEBAND AMPLIFIER MODULE. 

Frequency Range 40 to 300 MHz , Power Gain at 50MHz 

16 6min to 17 Omax , Gain Flatness It 0 1 Typ. ± 02 
Max dB, DC Supply Voltage - 28vdc. RF Voltage Input 
+ 70dBmV  PRICE $29.99 

GENERAL ELECTRIC AA NICADS 
Model #41139051-11)11-G1 

Pack of 6 for S5 00 or 60 Cells, 10 Packs for S45 00 

These may be broken down to individual cells. 

TERMS DOMESTIC Prepaid, COD, or Credit Card 
FOREIGN Prepaid only, U.S Funds—money order or cashiers check Only 

C.O.D.: Acceptable by telephone or mail Payment from customer will be by cash, money order or cashiers 
Check We are sorry but we cannot accept personal checks for C 0 D '5 

CONFIRMING ORDERS: We would prefer that confirming orders not be sent alter a telephone order has been 
placed If company policy necessitates a confirming order, please mark "CONFIRMING" boldly on the order 
if problems or duplicate shipments occur due to an order which is not properly marked, customers will be 
held responsible for any charges incurred, plus a 15% restock Charge on returned parts 

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS. 

DATA SHEETS: When we have data sheets in stock on devices we do supply them with the order 

"All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

VISA 

48 

(SO2) 2424037 
(502) 2424515 

2111 W. CAMELBACK ROAD 
PHOENIX, ARIZONA 115015 

Toll Free Numbs, 
50042S-01SO 
(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. 

Tunable 
Model Freq Range 

LNA 28  20-40 
LNA 50  40-70 
LNA 144 120-180 
LNA 220 180-250 
LNA 432 380-470 

Models LNA( 
P30. and P432 

shown 

Noise Figure Gain Price 

0.9 dB 
0.9 dB 
1.0 dB 
1.0 dB 
1.04E1 

20 dB $39.95 
20 dB $39.95 
18 dB $39.95 
17 dB $39.95 
18 dB $44.95 

Mocels to cover every practical rf & if range to 
listen to SSB, FM, ATV, etc. NF = 2 dB or less 

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 
• P3OW, VHF Wired/Tested 
• P432K, UHF Kit less case 
• P432C, UHF Kit with case 
• P432W, UHF Wired/Tested 

$20.95 
$29.95 
$18.95 
$24.95 
$33.95 

P432 also available in broadband version to 
cover 20-650 MHz without tuning. Same price 
as P432; add "B" to model 4k. 

HELICAL RESONATOR 
PREAMPS 

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 

HRA-144 
HRA-220 
HRA-432 

Tuning Range 

143-150 MHz 
213-233 MHz 
420-450 MHz 

Price 

$49.95 
$49.95 
$59.95 

VHF MODELS 

Kit $44.95 
Less Case $39.95 
Wired $59.95 

UHF MODELS  

Kit $54.95 
Less Case $49.95 
Wired $74.95 

Antenna  Receiver 
Input Range Output  

28-32 
50-52 
50-54 
144-146 
145-147 
144-14 4 4 
146-148 
144-148 
220-222 
220-224 
222-226 
220-224 
222-224 

144-148 
28-30 
144-148 
28-30 
28-30 
27-27.4 
28-30 
50-54 
28-30 
144-148 
144-148 
50-54 
28-30 

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 

While supply 
lasts. get $59.95 

cabinet kit free when 
you buy an FM-5 Transceiver kit, 

Whe -e 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, ATV, 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. 

LOOK AT THESE 
ATTRACTIVE CURVES! 

R144 & R220 Front Ends. HRA 144/220, & HRF-144/220 

R451 Receive Front End  Rcvr I-F Se ect vity 

Typical Selectivity Curves 
of Receivers and 
Helical Resonators. 

HRA-432, HRF-432 

65-W MOUL RD. • HILTON NY 14468 
Phone: 716-392-9430 

Hamtronics  is a registered trademark 



Band 

For years, Hamtronics ., 0   ° 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 

to offer a complete repeater package. 

JUST LOOK AT THESE PRICES! 

Kit  Wired/Tested 

6M,2M,220  $595 

440  $645 

$745 

$795 

Both kit and wired units are complete with all parts, modules, hardware, and crystals. 

CALL OR W RITE FOR CO MPLETE DETAILS. 

Also available for remote site linking/crossband & 10M 

II 
• 

onics 

•••• 
IMMO M a 01111••• Mb  am 

,In• MID  " "'CEO MINI OM  •  O M M a 

RIP 100 tEPEA/111 

•••/"‘ 

• 

FEATURES: 

• 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 _OCAL 
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 or220 MHz. 
0.15uVsens.; 8 pole xtal filter& ceramic filter 
in i-f, helical resonatorfront 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 VHF AM RECEIVER kit for VHFaircraft 
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. 

so-4-4ini 

• HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 

HRF-144 for 143-150 MHz 
HRF-220 for 213-233 MHz 
HRF-432 for 420-450 MHz 

$34.95 
$34.95 
$44.95 

(See selectivity curves at led ) 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

..„0; 
4.141 

ost e t 

• Al 6 RF TIGHT BOX Deep drawn alum, case 
with tight cover and no seams. 7 x 8 x 2 inches. 
Only $18.00. 

TRANSMITTERS AND 
ACCESSORIES 
Il 

flak  z .0 
ahat'Pl-a.‘,4 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $59.95 

• 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. 
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INTRODUCING SONY'S NEW DIGITAL 

DIRECT ACCESS RECEIVER! 

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. PLLi 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  

• 

A Enter Button 

B Signal Strength 

Indicator 

C Liquid Crystal Display 

D Memory Preset Buttons 

E Antenna Adjustment 

Dial 

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 ;o 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 FM), and also, the 
"LI" and "L2" keys can give you two more memory 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 21/4 (H) X 64 (D). WEIGHT: 3 lb. 15 oz. (1.8 kg) 
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9 DIGITS 600 MHz $12995 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 10mHz TC X0 time 

base is used which enables easy zero beat calibration checks against W WV. 

Optionally an internal nicad battery pack, extennal time base input and Micro 

power high stability crystal oven time base are available. The CT-90. 

performance you can count on! 

SPECIFICATIONS: 

Range:  20 Hz to 600 MHz 
Sensitivity  Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution  0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 

Display  9 digits 0.4" LED 
Time base  Standard-I0.000 mHz, 1.0 ppm 20-40' C. 

Optional Micro-power oven-0.1 ppm 20-40 C 
Power  8-15 VAC (a 250 ma 

7 DIGITS 525 MHz $999NZIRED  
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 

pliPower  12 VAC I. 250 ma 

1111 7 DIGITS 500 MHz $79 9WIRED 
PRICES 
MINI-100 wired, 1 year 
warranty 
AC- Z Ac adapter for MINI-
100 
BP-Z Nicad pack and AC 
adapter/charger 

$79.95 

395 

12.95 

The CT-70 breaks the price barrier on lab quality frequency counters 

Deluxe features such as three frequency ranges - each with pre-amplification, 
dual selectable gate times, and gate activity indication make measurements a 

snap The wide frequency range enables you to accurately measure signals 

front 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. 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price. The MINI-100 doesn't have the full 

frequency range or input impedance qualities found in higher price units, but 

for basic RF signal measurements, it can't be beat! Accurate measurements 

can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

desired. Add the nit ad pat k option and the MINI-100 makes an ideal addition 

to your tool box for "in-the-field' frequency checks and repairs 

PRICES  

CT-70 wired, 1 year warranty  $99.95 
CT-70 Kit, 90 day parts war-
ranty  84.95 
AC-I AC adapter  3.95 
BP-1 Nicad pack + AC 
adapter/charger  12.95 

SPECIFICATIONS 

Range 
Sensitivity 
Resolution 

Display 
Time base 
Power 

I MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2.0 ppm 20-4CfC 
5 VDC  200 ma 

8 DIGITS 600 MHz $159 9WIRED 
SPECIFICATIONS  

Range:  20 Hz to 600 MHz  The CT-50 is a versatile lab bench counter that will measure up to600 MHz 
Sensitivity  Less than 25 my to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency 

Less than 150 my to 600 MHz 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 oft The CT-50, a counter that can work double-duty! 

Resolution 

Display 
Time base: 
Power 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40'C 
110 VAC or 12 VDC 

PRICE  

CT-50 wired, I year warranty  $159.95 
CT-50 Kit, 90 day parts 
warranty  119.95 
RA- I. receiver adapter kit  14.95 
RA-1 wired and pra program-
med (send copy of receiver 
schematic)  29.95 

DIGITAL MULTIMETER $99 WIRED 
PRICES:  
DM-700 wail year warranty  599 95 
DM-700 Kit. 90 day parts 
warranty 
AC-1. AC adaptor 
BP-3. Nicad pack +AC 
adapter/charger  29.95 
MP I, Probe kit  295 

The  -700 offers professional quality performance at a hobbs ist price 
Features include. 26 different ranges and 5 functions. all arranged in a 
convenient, easy to use format Measurements are displayed on a large 

digit, v. inch LED readout with automatic decimal placement, automatic 

79 95  polarity, overrange indication and over load protection up to 1250 volts on all 
3 95  ranges, making it virtually goof-pr oof The DM-700 looks great, a handsome, 

jet black. rugged ABS case with convenient retractable tilt bail makes it an 

ideal addition to any shop 

SPECIFICATIONS 

DC/AC volts 100uV to 1 KV, 5 ranges 
DC/AC 
current  0.1 uA to 2.0 Amps. 5 ranges 
Resistance  0.1 ohms to 20 Megohm& 6 ranges 
Input 
impedance  10 Megoluns DC/AC volts 
Accuracy.  0.1% basic DC volts 
Power  4 'C' cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolution! 

$29.95 Kit  $39.95 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   14.95 

FailSeg electronic's, inc. wzm 
2575 Baird Rd. Penfield, NY 14526  "62 

PHONE ORDERS 
CALL 716-586-3950 

COUNTER PREAMP 

For measuring extremely weak signals trom 10 to 1.000 

MR: Small sue. powered by plug transformer-included. 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  S44 95 Wired 

11 NM%  Soeslemen geotonteed examen. lot 10 dove .1 ̂et 01111cAed 
rare is al of lipsol lam ler refund Add 5" let sespp•ng • 
mum:moon, mon 'mum °1St° Oversees odd 1 5N. COO odd 
I? Orden kende. 810 odd Si SO  N Y resniene. odd 7  rd. 
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DEALER DIRECTORY 

Culver City CA 
Jun's Electronics. 3919 Sepulveda Blvd., Culver 

City CA 90230. 390-8003. Trades 463-1886 San 

Diego. 827-5732 (Reno NV). 

Fontana CA 
Complete lines  ICO M,  DenTron, Ten-Toss. 

Mirage. Cubic. Lunar, over 4030 electronic prod-

ucts for hobbsist. technician. experimenter. Also 

CB radio, landmobile. Fontana Electronics, 8628 

Sierra Ave.. Fontana CA 92335. 822-7710. 

New Castle DE 
Factory Authorized Dealer! Tamil. ICO M. Ten. 

Tee, KDK, Arden. AEA. Kantronies, Santee. Full 

Line of Accessories. No Sales Tax in Delaware. 

One mile off 1-1/5. Delaware Amateur Supply. 

71  Meadow Road, New Castle DE 19720. 

328-7728. 

San Jose CA 
Bits area's newest Amateur Radio store. New & 

used Amateur Radio sales & sirs ice. We feature 

Kenwood, ICO M. .Azden.  Ten-Tee, San-

tee & many more. Shaver Radio. Inc.. 1378 So. 

Bascom Ave., San Jose CA 95128, 998-1103. 

Smyrna GA 
For sour Kenwood, Vises.. ICOM. Drake and 
other amateur needs, come to see us. Britt's Two. 
Was Radio. 2506 N. Atlanta Rd.. Smy rna GA 

30080, 432-8006. 

Preston ID 
Ross VVB7BY2 hic the Largest Stock of 

Gear in the Intermountain West and the Hest 

Priers. Call me for all sour ham needs  Ross 

Distributing. 78 So. State, Preston ID 83263. 

852-0830. 

Bloomington IL 
BOON TO WERS -Large sleek plus all UNAR-

CO BOON items available for fast drop ship-

ments. W holesale priers to all users. Also whole-

sale distributor for Antenna Specialists. Beacom-. 

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. Box 3300. Terre Haute IN 478003. 

238-1456. 

Littleton MA 
The Reliable Ham Store Serving N.E. Full line of 

ICO M & Kenwood. Ya wn His. Drake. Daiwa. 

B& W accessorirs. Curtis 61 Trac keyers. Larsen. 

Hustler. Telex/Hy-Gain products. Mirage amps., 

Astron P.S., Alpha Delta protectors. ARRI. 6r 

Kantronics instruction aids. W histler radar detec-

tors. Full line of coax fittings. TEL-COM Elec-

tronic Communications 675 Great Rd. (Rt. 119), 

Littleton M A 01460. 617-486-340013040. 

Ann Arbor MI 
See us for products like Ten-Tee. R. L. Drake, 
DenTron and many more. Open Monday through 
Saturday, 0830 to 1730. WI38VCR. WBSUXO, 
VIDROKN and W8RP behind the counter. Pur-
chase Radio & mph , 327 E. Hoover Ave.. Ann Ar-

bor MI 48104. 668-8696. 

Hudson NH 
Ness England's INsiributor and Authori ad Ser• 

s ice Center for all Major Amateur Lines. Tufts 

Radio Electronics. Inc.. 61 Lowell Road. Hudson 

NH 03051, 883-5005. 

Somerset NJ 
New Jersey's only factory-authorized ICOM and 
lasso distributor. Large inventory. of new and 
used specials. Most major brands in stock. Com-
plete sers ice and facilities. Radios Unlimited, 1760 
Easton Avenue, P. O. Box 347, Somerset NJ 08873, 

469-4599. 

Buffalo NY 
WESTERN NEW YORK 

Niagara Frontier's only full stocking Amateur 

dealer. Also Shortwave. CB. Scanners, Marine. 

Com mercial. Operating displays featuring Ken 

wood and others. Tossers, Antennas. Sales and 
Sets ke DX Communications. 3214 Transit Road. 
West Seneca NY, 668-8873. 

Amsterdam NY 
UPSTATE NEW YORK 

Kenwood, ICOM, Drake. plus mans ',tiler lines. 

Amateur Dealer for over 35 sears Adirondack Ra-

dio Supply, Inc., 185 West Main Street. Amster-
dam NY 12010. 842-8350. 

Syracuse-Rome-Utica NY 
Featuring: Kenwnial;  1CO M, Drake. Ti',, 
Tee, Swan. rhmTron, Alpha, RoIxa, M11..1.•o 

A.stron. KI M. Hy-Gain. Mosley, 
Cushcraft. Hustler. Mini Products. You unlit lir 
disappointed with equipment/service.  Radio 
World. Oneida County Airport-Terminal Build. 

ing. Oriskany NY 13424. 736-0184. 

Columbus OH 
The biggest and best Ham Store in the midwest 
featoring quality Kenwood products with work 
mg displays. We sell only the best. Authorized 
Kenwood Service. Universal Amateur Radio In, 
1280 Aida Dr., fleynoldsburg (Columboo 

43068, 866-4267. 

Scranton PA 
W O K Bird, Cushcraft. Beckman. Fluke. Lar 

ten. Hustler. Antenna Specialists, Astron, Avant,. 

Belden. VV2AU/ W2VS, C DE, AEA, Vibniplex, 

Ham-Kes. CES. Amphenol, Sons. Fanon/Couri-

er. B& W. Armco. Shure LaRue Electronics. 1112 

Grandview St., Scranton PA 18509. 343-2124. 

San Antonio TX 
Amateur, Com mercial 2-way. Selling Antenna 

Specialists. M ann. Auden, Bird. Hs Can, Stan 

dard. Vibroplex. Midland, Henry. Cushcraii. 

Dielectric. Hustler. ICO M. M FJ. Nye. Shur, 

Cubic. Tempo. Ten-Tsc and others. Appliance & 

Equipment Co.. Inc. 2317 Vance Jackson Road. 

San Antonio TX 7821 1 734-7793. 

DEALERS 
Your company name and messag( 
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 May '83 issue must 
be in our hands by March 1st. Mail to 
73 Magazine, Peterborough Nil 
03458. ATTN: Nancy Clam pa. 

DEALER DIRECTORY 

( PROPAGATION 
J H Nelson 

4 Plymouth Dr. 

Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  08  08  10  12  14  IS  111  20  22 

ALASKA 14.5 75 7 7 7 7 7 7 14 145 2 21 

ARGENTINA 21 14 14 14 7 7 14 215 215 21A 21.5 21A 

21A AUSTRALIA 215 145 14 14 7B 7B 713 148 14 14 215 

CANAL ZONE 21 14 14 7 7 7 14 215 215 21A 215 21 
ENGLAND 7 7 7 7 7 75, 145 215 215 21 1 14 

HAWAII 21A_ 21 14 7 7 7 7 14B 14 215 21A 21A 
INDIA 14B 14 7B 78 7B 14 21 21 14 14 14, 

21 4 

21A 
21 

JAPAN 2.1 14 713 711 70 7 7 713 715 1 

MEXICO 21, 14 7 7 7 7 7 145 2 215 21/1 
PHILIPPINES 21 14 711 7B 7B 713 7B 14B 14 14 14 

PUERTO RICO 14 7 7 7 7 7 14 21 215 21A 21.5 21 

SOUTH AFRICA 14 14 7 7 7B 14 21 215 21.5 215 215 21 

7B 7 7 7 78 78 14 23N 71 141 714 

WEST COAST 

CENT ° L 
ALASKA 

a 

21 14 

UNITE ' 

75 7 7 7 7 

a 

7 14 145 

0 

21.5 21A 

ARGENTINA 21A 14 1 14 7 7 14 715 71A 715 715 71 A 

AUSTRALIA 215 21 14 14 7B 7B 78 148 14 14 ) 21A 
CANAL ZONE 715 1 A 141 7 7 7 14 715. 215 715 71 15 

ENGLAND 7 7 7 7 7 7 14 71 215 71 145 14 

HAWAII 21.5 21 A, JR 7 7 7 7 7 14 21.5 215 215 

INDIA 14 14 i 7B is 7B 713 14 145 14 14 14 

JAPAN 715 71 14 711 751 78 7 7 711 714 14 215 

MEXICO 145. 14 7 7 7 7 7 14 71 91 71A 715 

PHILIPPINES 215 145 14 711 714 714 714 14 14_ 14 /IA 

PUERTO RICO 71 14 14 7 7 7 14 214 ?IA 7IA 715 217, 

SOUTH AFRICA 21 14 7 7 713 714 14 215 215 21A 215 21 

7B 7 7 7 7B  78 78 145 215 14 148 7B 

. UNITE ' a I 

ALASKA 21 14 75 7 7  7 7 7 7A 1' 21A 21.5 

ARGENTINA 21.5 21 14 14 75 7 7B 21 215 235 215 21A 
AUSTRALIA 215 21A 21 14 14 146 713 7B 14 14 21A 21A 
CANAL ZONE 

21.5 14A_ 1 7 7 7 75 21 215 21 A 215 21 A 
ENGLAND 

74. 7 7 7 7 7B 7B 14 215 21 34 14 
HAWAII 

2111. 21A. 21 14_ 14 75 7 7 14 2.15_215 

14 14 

21.5. 

34 
INDIA 

14_ 14 14 1414 s 711 78 711 let 

JAPAN 
21A. 2.1 5 1 14 78 7 7 7 711 14 215 

MEXICO 
714 145 7 7 7 7 7 IA 715 714 715 /IA 

PHILIPPINES 21A. 21.ik_ 1 14 7B 7B 7B 7B 14 14 14 215 

PUERTO RICO 21A. 14A. 1 7 7 7 7, \ 21 21.5 215 215 215 
SOUTH AFRICA 21 14 7 7 7B 78 78 14 215 215 215 21 

U.S.S.R. 713,  714 7 7 713 78 711 14 14 1414 78 

EAST COAST 21.5. 141t. 7 7 7 7 14 

i 

715 b14 71 , 'IA 

A= Next higher frequency band 

B = Difficult circuit this period. 

First letter = night waves. Secon 
G = Good, F = Fair, P = Poor. • = 

# = Chance of aurora. 

may also be useful. 

d = day waves. 

Chance of solar flares. 

NOTE THAT NIGHT WAVE LETTER NOW C O MES FIRST. 

SUN 

6 FIG 

13  FIF 

MARCH 
M ON  11JF  W ED  11-11)  F R 

1 2  3 4 
GIG  GIG  FIG  F/F 

7 9 
GIG 8GIG •  F/F 

14 G/G 15  16 GIG  F/F* 

20FiG 21 FIG 22 F/F 2 1G 

27  30 F/F 28G/G 29GIG  GIG 

10F/G 

17P/F' 

24 F/G 

31 F/G 

5 SAT 
FIG 

1f GIG -12G/G 

18 P/F* 19 P/F 

25  26 
FIG  i-/F" 
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INTRODUCING • 
THE FT-980 CAT SYSTEM ! ! 
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Join the computer revolution in Amateur Radio with the Computer Aided Transceiver 
. . . the new FT-980 from Yaesu Electronics! 

• 8-Bit microprocessor for greater operating flexibility. 
• High-voltage, all solid state transmitter PA for excellent 
linearity. 

• Keyboard entry of frequencies into any of twelve independent 
VFO/memory registers. 

• Amateur band transmit plus general coverage receive 
capability. 

• Full CW break-in with quiet solid state switching. 
• CW Spot switch on front panel. 
• Digital frequency display with resolution to 10 Hz. Digital 
readerboard-type coarse frequency sub-display. 

• Keyboard entry of sub-bands for Novice, General, or 
Advanced Class operators. Separate sub-bands may be 
programmed on each memory. 

• Up/Down scanning plus instant ± 5 kHz/step QSY from front 
panel. 

• SSB/CW/AM/FSK/FM operation built in. CW and AM Wide/ 
Narrow selection using optional filters. 

• Wide dynamic range and noise floor maintenance provided by 
husky front end design and IF filter gain balancing. 

• 10 Hz synthesizer steps. Quick frequency change via key-
board or scanning controls. 

• IF Notch filter at 455 kHz for interference rejection. 

• Audio Peak Filter for narrow band CW signal enhancement. 
• RX Audio Tone Control for signal I3undering in AF line. 
• Variable IF Bandwidth and IF Sh ft Lsing cascaded filters. 

• Memory storage of both frequency and operating mode. 
• Pushbutton Memory Check feature for verification of memory 
frequencies without actually changIng operating frequency in 
use. 

• Pushbutton  Offset Check feature for verification of 
memory-to-VFO frequency difference. 

• Variable Pulse Width Noise Blanker. 
• IF Monitor with front panel volume control. 
• RF Speech Processor. 
• Dual metering of Vcc, lc, ALC, C)mp-ession, Discriminator 
Center, Relative PO, and SWR (Calib -ated). 

• Selectable AGC: Slow/Fast/Off. 
• Separate RX-only antenna jack. 
• Three FSK shifts built in. 
• Optional Electronic Keyer Module 
• Optimization of audio passband for mode in use, for preser-
vation of noise figure with changlig :andwidth. 

• Computer interface optional mod ile available mid-1983, for 
remote transceiver control from persoial computer terminal. 

For a detailed brochure covering the FT-980 CAT System, call or write your Authorized Yaesu Dealer. 

Price And Specifications Subject To 
Change Without Notice Or Obligation 

The radio. 
0183 

83 

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45146 • (513) 874-3100 
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Superior dynamic range, auto. antenna tuner, 
OSK, dual NB, 2 VFO's, general coverage receiver. 

TS-930 
The TS-930S is a superlative, high per-
formance, all-solid state. HF transceiver 
keyed to the exacting requirements of the 
DX and contest operator. It covers all 
Amateur bands from 160 through 10 
meters, and incorporates a 150 kHz to 
30 MHz general coverage receiver having 
an excellent dynamic range. 
Among its other important features are, 
SSB slope tuning, CW VBT, IF notch filter, 
CW pitch control, dual digital VFO's. CW 
full break-in, automatic antenna tuner, 
and a higher voltage operated solid state 
final amplifier. It is available with or 
without the AT-930 automatic antenna 
tuner built-in. 
TS-930S FEATURES: 
• 160-10 Meters, with 150 kHz-30 MHz 
general coverage receiver. 
Covers all Amateur frequencies from 160-10 
meters. including new WARC bands. on 
SSB, CV/. FSK. and AM. Features 150 kHz-
30 MHz general coverage receiver. Separate 
Amateur band access keys allow speedy 
band selection. UP/DOWN bandswitch in 
1-MHz steps. A new. innovative, quadruple 
"UP" conversion, digital PLL synthesized 
circuit provides superior frequency accuracy 
and stability, plus greatly enhanced 
selectivity. 
• Excellent receiver dynamic range. 
Receiver two-tone dynamic range, 100 dB 
typical (20 meters. 50-kHz spacing, 500 Hz 
CW bandwidth, at sensitivity of 0.25 pv. 
S/N 10 dB), provides the ultimate in rejec-
tion of IM distortion. 
• All solid state, 28 volt operated final 
amplifier. 
The final amplifier operates on 28 VDC for 
lowest IM distortion. Power input rated at 
250 W on SSB. CW. and FSK. and at 80 W 
on AM. Final amplifier protection circuits 
with cooling fan, SWR/Power meter built-in. 
• CW full break-in. 
CW full break-in circuit uses CMOS logic IC 
plus reed relay for smooth, quiet opetation. 
Switchable to semi-break-in. 

• Automatic antenna tuner, built-in. 
Covers Amateur bands 80-10 meters, 
including the new WARC bands. Tuning 
range automatically pre-selected with band 
selection to minimize tuning time. "AUTO-
THRU" switch on front panel. 
• Dual digital VFO's. 
10-Hz step dual digital VFO's include band 
information. Each VFO tunes continuously 
from band to band. A large. heavy, flywheel 
type knob is used for improved tuning ease. 
T.F. Set switch allows fast transmit 
frequency setting for split-frequency opera-
tions. A—I4 switch for equalizing one VFO 
frequencyto the other. VFO "Lock" switch 
provided. R1T control for ±9,9 kHz. 
• Eight memory channels. 
Stores both frequency and band informa-
tion. VFO-MEMO switch allows use of each 
memory as an independent VFO, (the 
original memory frequency can be recalled 
at will), or as a fixed frequency. Internal 
Battery memory back-up, estimated 1 year 
life. (Batteries not Kenwood supplied). 
• Dual mode noise blanker ("pulse" 
or "woodpecker"). 
NB-1. with threshold control, for pulse-type 
noise. NB-2 for longer duration 
"woodpecker" type noise. 
• 8813 IF slope tuning. 
Allows independent adjustment of the low 
and/or high frequency slope of the IF pass-
band, for best interference rejection. HIGH/ 
LOW cut control rotation not affected by 
selecting USB or LSB modes. 
• CW VBT and pitch controls. 
CW Variable Bandwidth Tuning 
control tunes out interfering signals. CW 
pitch controls shifts IF passband and simul-
taneously changes the pitch of the beat 
frequency. A "Narrow/Wide" filter selector 
switch is provided. 
• IF notch filter. 
100 kHz IF notch circuit gives deep. 
sharp, notch, better than -40 dB. 
• Audio filter built-in. 
Tuneable, peak type audio filter for CW. 
• AC power supply built-in. 
120. 220. or 240 VAC, switch selected 
(operates on AC only). 

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

• Fluorescent tube digital display. 
Six digit readout to 100 Ilz (I() I iz modi-
fiable), plus digitalized sub-scale with 
20-kHz steps. Separate two digit indication 
of RIT frequency shift. In CW mode, dis-
play indicates the actual carrier frequency 
of received as well as transmitted signals. 
• RI speech processor. 
RF clipper type processor provides higher 
average "talk-power:' improved intelligibility. 
• One year limited warranty on parts 
and labor. 
Other features: 
• SSB monitor circuit, 3 step RF attenuator, 
VOX, and 100-kHz marker. 
Optional accessories: 
• AT-930 automatic antenna tuner. 
• SP-930 external speaker with selectable 
audio filters. 
• YG-455C-1 (500 Hz) or YG-455CN-1 (250 Hz) 
plug-in CW filters for 455-kHz IF. 
• YK-88C-1 (500 Hz) CW plug-in filter for 
8.83-MHz IF. 
• YK-8/4A-1 (6 kHz) AM plug-in filter for 
8.83-MHz IF. 
• S0-1 commercial stability TeX() (tempera-
ture compensated crystal oscillator). 
Requires modifications. 
• MC-60A deluxe desk microphone with 
UP/DOWN switch, pre-amplifier. 8-pin plug. 
• TL-922A linear amplifier (not for CV/ QSK). 
• SM-220 station monitor (not for pan-adapter) 
• HS-6, HS-5. HS-4. headphones. 

More information on the TS-930S is 
available from all authorized dealers of 
Trio-Kenwood Communications. 1111 West 
Walnut Street. Compton. California 90220 

EN WOOD 
...pacesetter in amateur radio 


