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t's better than one 
COM in the hand? 

Meet the new ICOM 233 MHz IC-
3AT. Providing full coverage of the 220 MHz 
bend, the IC-3AT i similar _n appearance and 
size to the popular IC-2AT. All accessories, 
includ:rig battery packs, chargers, microphone, 

- completely compatible between the two 
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IC-2AT 
2 Meter FM 

1 

The IC-3AT incluies a 16 button 
Touchtonek Pad and covers 220 to 224.99MHz 
both simplex anc duclex operation. The 
IC-3AT system cm eS complete with IC-BP3 
NiCd battery pac,‹ AC wall charger, belt clip, 
"rubber duckie"  'grist strap all standard at 
no extra cost. 

Ic-f aigaivr 

•J usillisweioNsaililmmillim ilalkIlitai 

' 

• itelesum m iiimistil millu millilli 
• Oftligili mmilli mdlim milltammille M 0 oilwa•  M 

MminiM milli meiiim medININIO. 0,1_0_10........._mius # _ mossmmia. __  
4111p4N ,Ilivarnmaur, ._ .,... ,igegiagisariaarlammismoso, 

/ 

IC-3AT 
220 M Hz FM 

..:4.-.6.aarmihoirsitosagautte.04„.-

4 

I' 

:4--

116sh Avenue N.E., &llevue, WI. 98004 / 3331 Towerwood Dr., Suite 307, Dallas TX 752 4 
agiciamosa and Subloo to & ng. without +clot or obligation Al ICCVA radios significantly moreed FCC iteguloAdn !knifing spurious amiss/ors 

GICt 



FIVE STORE BUYING POWER! 
SERVING HAMS 
BETTER. 

North.. south. east... west. 

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

'  service. 

FREE PHONE 

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

FREE 
SHIPMENT 
(UPS Brown) 
CONTINENTAL 

USA 

master cn 

‘RADIO. 
OUTLET 

ANAHEIM, CA 92901 
2620 W. La Palma, 

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

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

OAKLAND, CA 94609 

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

SAN DIEGO, CA 92123 

5375 Kearny Villa Road (714)560-4900 
Hwy 163 & Clairemont Mesa Blvd 

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

San Diego Fwy at Victory Blvd. 

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

AEA• ALLIANCE • ALPHA• AMECO•AMPHE NOL • ARRL•ASTRON 
• AVANT'. BENCHER• BE RK-TEK• BIRD•85W•CALLBOOK • COE 
• COLLINS. CUBIC •CURTIS • CUSHCRAFT • DAIWA • DATONG 
• DENTRON • DRAKE-OX ENGINEERING • EIMAC • HUSTLER 
• MV-GAIN • ICOM • J W MILLER • KENWOOD • KLM • LARSEN 
• LUNAR • METZ • MFJ • MICRO LOG • MINI PRODUCTS 
• MIRAGE • NYE • PALOMAR• ROBOT • ROHN • SHURE • SWAN 
• TELEX • TELREX• TEMPO • TEN-TEC• TRISTAO 
• YAESU and m•ny more' 

Fast shipment popular items from huge stocks! And 5 to 1 odds (your 
favor), that scarcer items are available within multi-store complex! 
Quantity buying means top discounts, best prices. Call us first. 

Amateurs world-wide are taking advantage of 

our fast service and special prices. 

KEN WOOD 

TS•130S 

SAVE substantially! 
Call now for 
your price 

TS•830S 

Sensational savings, 
COLLINS/ROCK WELL K W M-380 

We are offering you 

KWM-380 at a price 

lower than current 

dealer wholesale! 

Limited quantity at this great saving. 
Prices are increasing. Call immediately. 

BRAND NEW FROM YAESU HF TRANSCEIVER 
ASK FOR DETAILS. PRICES  • HAND-HELD 

ETD ALPHA 

Aram. 

77DX REGULAR $4945 
YOUR PRICE $4199 

SUPERLATIVE 
AMPLIFIERS 

= M O = 

A MIN 

Z  

REGULAR 

$2195 

YOUR PRICE $1799 

78 
REGULAR 

$3185 

YOUR PRICE $2599 
Prices, specifications, descriptions subject to change witnout notice Calif residents please add sales tax 

73 Magazine • January, 1982  3 



INFO 

Manuscripts 
Contributions in the form of manu 
scripts with drawings and/or photo-
graphs are welcome and will be con-
tadered 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 d • 
rected to the 73 editorial offices 
-How to Write for 73" guidelines are 
available upon request 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 
Phone 603-924 3873 924-3874 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603-924-7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603-924-7296 

Subscription Rates 
n the United States and Possessions 
One Year 112 issues) $25 00 
Two Years 124 issues) $38 00 
Three Years (36 issues) moo 

Elsewhere: 
:anada —$27 00/1 year only, U S 
'unds. Foreign surface mail —$35 00,1 
year only. US  funds  Foreign air 
mail —S62.00/1 year only, U S funds 

To subscribe, 
renew or change 
an address: 

Write to 73 Magazine, Subscription 
Department. PO Box 931. Farming 
dale NY 11737  For renewals anc 
changes of address, include the ad 
dress label from your most recent 
issue of 73 For gift subscriptions, in-
clude your name and address as well 
as those of gift recipients Postmaster: 
Send form 03579 to 73 Magazine, Sub-
scription Services, P 0 Box 931, Farm. 
ingdale. NY 11737 

Subscription 
problem or 
question: 

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

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., 80 Pine 
Street. Peterborough NH 03458 Sec-
ond class postage paid at Peterbor-
ough NH 03458 and at additional mai - 
ing offices Copyright (c) 1981 by 73, 
Inc All rights reserved No part of this 
publication may be reprinted or °the--
wise reproduced without written oozy-
mission from the publisher. Moor& i 
Edition —University Microfilm, Ann 
Arbor MI 48106 

T-1 RANDOM WIRE 
ANTENNA TUNER 

All bands (160-10 m.) with any wire — 
700W output —  Any transceiver —  Ho me 
or portable —  Neon tune-up indicator. 

Only $32.95 

T-2 ULTRA TUNER 
...woo  mo m Napo 

' •  • " ' 1r ' ' 

riwolNit 
Tunes out SWR on any antenna —  coax 
fed or rando m wire (160-10 meters). Any 
rig — up to 200 watts RE output. Rugged. 
yet compact: SY." x 2f/." x  

Only $43.95 

T-6 ULTRA TUNER 
- 
i 
.. 

.• 

Most  versatile  antenna  tuner  available. 
Any antenna —  coax fed or rando m wire 
(160-10 m.).  Front  panel  function  switch 
selects between two circuits —  a Pi or L 
network —  or tuner bypass. Front panel 
antenna  switch.  Relative  output  meter. 
200w output —  will work with virtually 
any transceiver. 61/2" x 3" x 3". Attractive 
bronze finished enclosure. 

Only $64.95 

T-3 MOBILE IMPEDANCE 
TRANSFORMER 

- 
t 

v , 

Matches 52 oh m coax to the lower impe-
dance of a mobile whip. Taps between 3 
and 50 oh ms. 3-30 MHz. 300 watts output. 
23/4 " x 2" x 21/.". 

Only $24.95 

DL-1 K4RLJ DUMMY LOAD 
The  DI A  is  a  unique ..., 0  che mical  du m my  load. 
Unlike  messy  oil-filled 
du m my loads, it will not 
leak. Sealed ready to use. 
Max. 1000 watts PEP for 

'  1.5:1 1-225 MHz. Portable 
li m  I  15  sec.  SWR  less  than 

—  only 31/2 " x 434,-. 
Only $19.95 

VAN GORDEN ENGINEERING 
P.O. BOX 21305 

S. EUCLID, OHIO 44121 

Off 

• 
Paillanar Entimeerll 

Commt-ter 
WIMP 

The famous Palomar Engineers 
VLF Converter with new added 
features. 

New attractive cabinet. 
• Antenna  bypass when 
turned off. 

• LED power indicator. 
• Special amateur and SWL 
models. 

The VLF Converter shifts all the signals in 
the 10 to 500 KHz band up to the 80 
meter band so you can tune them on your 
receiver. 

Model VLF-A converts to 3510-4000 
KHz  for  use  with  ham-band-only 
receivers and transceivers. 

Model VLF-S converts to 4010-4500 
KHz for general coverage short wave 
receivers. With digital readout receivers 
the last three digits read the frequency 
exactly. 

All the features that have made the 
Palomar Engineers VLF Converter a 
favorite have been kept: crystal control 
stability, low-noise RF amplifier, multipole 
filter,  and  the  unique  circuit that 
eliminates the bandswitching and tuning 
adjustments  usually  found  in VLF 
converters. 

Now you can hear the 1750 meter band, 
navigation radiobeacon band, standard 
frequency broadcasts, ship-to-shore 
communications, and the European low 
frequency broadcast band just by tuning 
across 80 meters on your receiver. 

Normal 80 meter signals are blocked by 
the converter during VLF reception. But 
when the converter is turned off recep-
tion is normal. 

Explore the interesting world of VLF! 
Order your converter today! 

Model VLF-A (3510-4000 KHz output) 
or 

Model VLF-S (4010-4500 KHz output) 

c ro $79.95 

+ $3 shipping/handling In U.S. & Canada. 
California residents add sales tax. 

PISA 

Palomar 
Engineers 

1924-F West Mission Road 
Escondido, CA 92025 
Phone (714) 747-3343 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

DANNALS 
NEW GENERAL MANAGER! 

That's the headline that's 
coming up next year for League 
members. Oh, there is an under-
ground movement to upset the 
well-laid plans of Baldwin and 
his decreasing number of loyal 
supporters on the board of di-
rectors, but nothing really seri-
ous is expected to come of it. 

These malcontents are fo-
menting unrest in several areas, 
but League headquarters has 
met that problem before and 
surmounted it, so it is confident 
that all will go as planned this 
time. 

Indeed, anyone with a knowl-
edge of the history of the Lea-
gue has to appreciate the years 
of devotion that Dannals has 
given and his adherence to 
maintaining the continuance of 
tradition. He is in the mold of 
the outstanding leaders of the 

past such as... by golly, let me 
think a minute . . er . . Huntoon 
and... who was that guy before 
him?... oh yes, Budlong. 

We have to remember that 
Harry stood graciously aside so 
that Mort Kahn could be elected 
as Hudson Division director in 
what turned out to be a major 
turning point for both amateur 
radio and for our country. Mort, 
being a very strong person, took 
over the League for several 
years... forcibly retiring Bud-
long, organizing the building 
fund coup. and initiating the pro-
posed return to pre-WWII licens-
ing in 1963. 
We can certainly chalk up the 

tremendous success of the am-
ateur exhibits at both the Coca-
Cola and Venezuelan exhibits at 
the World's Fair in New York to 
Harry and his tireless work for 
the League. 

Getting facts on Harry's back-
ground is not easy, but my recol-
lection is that he started from a 
position at a company in New 
York which made radio equip-

ment and first became the presi-
dent of the Hudson Amateur Ra-
dio Council. From there he was 
so supportive of the League that 
the rules prohibiting people 
making radios professionally 
from becoming League officers 
was ignored and he was permit-
ted to run for ARRL director, 
anyway. 
Though the betting was that 

Harry would be decisively de-
feated, the vote, if I remember 
right, was a tie! The opposition, 
showing poor sportsmanship. 
accused HQ of voting irregulari-
ties and there was talk of trying 
to initiate envelopes for the bal-
lots which could not be shadow-
sorted before the official count-
ing. The vote rerun saw Dannals 
elected. 
Again, we are seeing poor 

losers in the directors sweep-
stakes griping for piddling 
reasons. Lyndon Johnson 
showed us that it really didn't 

matter how you won, it was what 
you did afterward that counted 
... for those of you who are up 
on your history of LBJ's first 
election win. 
After all, it is the prerogative 

of HQ to edit the brief histories 
of the contenders on division 
ballots, so if almost all of the 
background of someone who 
looks like they are not going to 
be a team player has to be 
edited out, that's the breaks of 
the game and it is poor potatoes 
to beef about it. Many feel that 
Harry is absolutely right to want 
to sweep that sort of bickering 
under the rug where it belongs. 
When it comes to running 

something as big as the League, 
loyalty and devotion to the HO 
mystique are far more important 
than business experience, so 
many are hoping that the rather 
obscure ads for candidates for 
the General Manager's job will 
go unnoticed. The League isn't 
supposed to be a commercial 
business anyway... it is a mem-
bership club to promote ama-
teur radio's growth and health. 
We don't need some big outfit 

FCC DUMPS PLAIN LANGUAGE! 

The FCC has decided to drop its proposed major rewrite of 

the Amateur Radio Service rules due to overwhelming opposi-
tion from the amateur community. In taking the unanimous 
action on November 12, the Commission noted that, should 
the amateur community at a later date wish to pursue on its 
own a general rewrite of the rules, the Plain Language docket 
might prove helpful. 
Although amateurs objected to many specific parts of the 

Plain Language proposal, it was the general tone of the dock-
et that bothered most hams. The proposed elimination of the 
five-part Basis and Purpose of amateur radio in section 97.1 of 
the rules, along with a change in name from the -Amateur 
Radio Service" to the "Amateur Telecommunications 
Service," were seen as diminishing the status of the service. 
Look for more on the FCC's decision to drop the Plain Lan-

guage proposal in next month's Kahaner Report.—WB8BTH. 

milking every dollar it can from 

the members, whose average 

age is increasing and who are 
heading towards retirement and 
a fixed, low income. 

Amateur radio...and the 
League . . . needs a general man-
ager who is respected...one 
with brains and foresight... 
with a long history of coming up 
with good ideas and helping the 

League to prosper. One of the 
last things we need is a stuffed 
shirt who is pompous and self-
important, complete with jacket 
and tie. Amateur radio is a hob-

by...it's for fun, despite our 
ability to provide many services. 
So our national organization 
should be headed by a relaxed, 
technically-expert ham, one who 
has gone into every aspect of 
the hobby personally... DXpe-
ditioned, has a high DX score 
...into SSTV... RTTY ... and 
so on. Let's all hear it for Harry. 
Remember that Harry is get-

ting on in years...and that a 
union steward doesn't make a 
lot of money. As General Man-
ager, he might be able to make 
around $100,000 a year... which 
is in line with the importance of 
the job. I think that a lot of peo-
ple would like to see Harry really 
make it big for a change. And 
that's certainly a reasonable 
salary for someone running 
something as big as the ARRL. 
That would help make up, too, 
for all of the years he has put in 

at no salary as president of the 
League. It's the least we owe 
him... right? 
A few years as General Man-

ager and then he will be able to 
retire again (I understand he is 
retiring soon from the union) 
and live the good life on one of 
the  legendarily-generous 
League pensions. 

POWER STRUGGLE 

Yes, there definitely is a war 
going on within the ARRL board 
of directors. The war is over who 
will control headquarters, with 
one side loyal to the power 
group which has run the League 
ever since Maxim died in 1936 
and the other trying to get the 
political machine out and re-
place it with some professionals 
who, they feel, will run the 
League for the benefit of the 
members instead of the clique. 
I've always been amused at 

the blind loyalty of tens of 
thousands of amateurs to this 
small group which holds the loy-
al in utter disdain. Perhaps fol-
lowers who question not, who 
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A compact transceiver with FM/SSB/CW plu 

TIR-91300 
The exciting TR-9000 2-meter all-mode 
transceiver combines the convenience 
of FM with long-distance SSB and CW 
in a very compact, affordable package, 
ideal for mobile installation. With its 
fixed-station accessories it becomes the 
obvious choice for your ham shack. 

TR-90(R, FEATURES: 

• FM, USS, LSS, and CW 
All the popular 2-meter modes. 
• Extended frequency range 
Covers all 2-meter Amateur frequencies 
as well as MARS and CAP frequencies 
(simplex and any repeater split) between 
143.9000 and 148.9999 MHz. 

• Digital dual VFOs 
With selectable tuning steps of 100 Hz. 
5 kHz. and 10 kHz, convenient for each 
mode of operation. 

• Digital frequency display 
Five, four, or three digits. depending an 
selected tuning step. 

• Scan of entire band 
Automatic busy stop and free scan. 

Five memories 
MI-M4... for simplex or ±600 kHz 
repeater offset. M5... for nonstandard 
offset (memorizes transmit and receive 
frequency independently). 
• SSB/CW search 
Sweeps between 0 and 9.9 kHz around 
the selected frequency in 100-Hz steps. 
while the main knob selects in 10-kHz 
steps. Easy way to find SSB or CW activity. 
• UP/DOWN microphone 
"Beep" sounds with each frequency step. 
(Supplied with TR-9000.1 

• Effective noise blanker 
Suppresses pulse-type noise on SSB 
and CW. 
• Improved receiver front-end 
characteristics 
Low-noise, dual-gate MOSFET and two-
stage monolithic crystal filter. 
• RIT control 
Receiver incremental tuning, to tune 
only the receiver slightly off frequency in 
the SSB/CW mode. Functions on 
memory, also. 

• RF gain control 
Threshold-type control, permitting 
accurate S-meter readings on SSB/CW 
and FM modes. 

- CW sidetone 
Enables monitoring of keying during 
CW operation. 
• Automatic AGC selection 
AGC time constant selected automatically 
with MODE switch (slow for SSB and fast 
for CW). 
• HI/LOW power switch 
10 watts/1 watt RF output on FM/CW. 
Always 10 watts on SSB. Improved power 
module for reliable and stable linear 
RF output. 
• LED indicators 
VFO A/B. RIT. ON AIR, and BUSY. 
• Rear-panel accessory terminals 
Key. memory back-up voltage, tone input, 
standby, exte rnal speaker. DC supply 
voltage, and antenna. 
• Compact size 
Only 6-11/16 inches wide by 2-21/32 
inches high by 9-7/32 inches deep. 
• Adjustable-angle mobile mount 
With quick-release levers for easy 
removal. 

More information on the TR-9000 is 
available from all authorized dealers 
of Trio-Kenwood Communications 
1111 West Walnut Street. Compton. 
Califo rnia 90220. 

Matching accessories for fixed-station operation: 
• PS-20 power supply 
• SP-120 external speaker 
• 90-9 System Base... with power switch. 
SEND/RECEIVE switch for CW operation. 
backup power supply for memory reten-
tion (BC-1 backup power adaptor may 
also be used for this application), and 
headphone jack 
• MC-46 16-button autopatch (DTMF) 
UP/DOWN microphone 

KEN W OOD 
...pacesetter in amateur radio 

Specifications and prices are subject to change without notice or obluww,,, 
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accept everything without ques-
tion, deserve to be held in such 
contempt. 

Eventually things begin to 
change and, fight as they do, 
with dirty deals such as they 
handed ex-director Miller, the 
clique is beginning to lose 

strength. More and more reform-
oriented directors have gotten 
on the board and are sickened 
by what they've found at HQ. 
The reformers want to throw out 

the scoundrels and get in some 
new blood. 

Well, I say, "better the devil 
you know than the one you 
don't." The League is doing well, 
considering the virtually termin-
al health of the hobby itself. 
Most of the amateurs I've talked 
with have a strong death wish 
for the hobby . . "we don't need 
any more hams...the bands are 
already too crowded"... and, 
"we don't want any technical 
changes...we like CW and 
sideband." Many feel that only 
Extra Class amateurs should 

have phone privileges... as the 
ARRL HQ proposed in 1963. 
A great many amateurs feel 

that since the politics of ama-

teur radio is complex... and 
after all, this is only a hob-
by... it's better to leave every-
thing to the ARRL. Who should 
know better than HQ what 
should be done? 
The ad in the November QST 

(page 21) for people interested in 
the General Manager job which 
will be open when Baldwin steps 

down in March was run, appar-
ently, as a sop to the starry-eyed 
reformers on the board. Little is 
expected to come of it. Indeed, 
even though the general mem-
bership has no vote in the elec-
tion of the highest offices... 
General Manager, Editor of QST, 
and President of the League... 
or in any of the other HQ of-

fices... the leading contender, 
Dannals, is said to be making a 
50-state campaign tour (he said 
he was making the tour during 
his recent talks at Peoria and 
Louisville). As far as anyone 

seems to know, this campaign 
tour is being paid for by the 
ARRL. 

Since there is nothing that 

you can do now anyway, why 

worry about all this silly political 
stuff? The directors who will 
make your decisions for you are 
all in place and the old-timers 

still have everything under con-
trol, so it's probably best to 
forget about the whole thing. 
After all, as many amateurs say, 
if we lose amateur radio we can 
always take up photography. 

CLUB 'EM 

One of the major problems 
with ham clubs is that so few 
hams know how to run them. 
Furthermore, the whole thing is 
often a self-defeating system. 
You see, if there is a turnover of 
the people running the club... 
as there should be to keep a club 
healthy...the newcomers usu-
ally will not be able to benefit 
from the experience of the 
chaps who ran it earlier. The re-

"Your kid sounds so good, I've decided to cast him in my next picture! 
He'll get $10,000 a week!" 
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sult is that the same mistakes 
are made over and over. 
If the club is in the clutches of 

an old-timer clique, as many are, 
this is a bad situation, too. Old-
timers really don't want new-

comers in the club and they tend 
to make the club boring and a 
put-off for youngsters. 
Many years ago Iran a series 

of articles on how to run a ham 
club. It was so popular that we 
put it out as a book. Well, that 
was quite a few years ago and it 
is time for some new ideas. I'd 
like to see some articles by 
those of you who have made 
ham clubs work... telling the 
rest of us how you did it. 
The main strength of amateur 

radio lies in the clubs, so we all 
have a vested interest in keep-
ing our clubs alive and well. 

You know, I wrote several 
months ago, asking... no, dar-
ing... clubs to send in pictures 

of their groups for publication. 
Nothing yet. When you get to-
gether for Field Day, an outing, a 
hamfest, an auction...any 
group activity. .. take a few min-

utes and get everyone together 
for a photograph and send it in. 
I'd even like to see some inter-
esting ones (in color) on the 
cover. 

Getting back to the clubs... 
and the rotation of officers. I 
would suggest that you elect a 
president for one year only... 
and at the same time elect a vice 

president whom you want to be 
the president next year. Keep 
the ex-president on the board of 
directors so you will have con-
tinuity. This will help the presi-

dent pass the word along as to 
what does and does not work... 
why the club did such and such 
two years ago, and so on. 
One word of guidance... 

remember that the club meeting 
is show business, not club busi-
ness. Keep as much of the club 
business in the board of direc-
tors as you can and this will 
make the general meetings a lot 
more fun. 
Be sure you have a welcoming 

committee which will keep an 
eye out for any newcomers to 
your meetings. Make it a point to 
get acquainted and keep them 
busy talking about themselves 
for the first two or three meet-
ings. You won't be able to chase 
them away with a stick. 
Arrange for any members 

with special interests to com-
municate their interest to the 
rest of the group. You may have 
a red hot DXer who would love to 

10  73 Magazine • January, 1982 

tell about the rare ones he 
caught recently...and will 
bring in the new cards he's got-
ten. He can also get other mem-
bers interested in DX and tell 
them how to go about it. 
You'll find chaps interested in 

SSTV, RTTY, computers, moon-
bounce, aurora communica-

tions, high-speed CW, and so 
on. Give them their chance to 
show and tell. I've already men-
tioned giving the home builders 
more than their share of the 
spotlight. Look for any special 
interest ...contests, certifi-
cates, traffic handling, what-
ever... and get 'em up to talk 
and show. 

New gear is of interest, too. 
Perhaps someone has gotten 
one of the new Drake key-
boards... well, bring it in and 
show it. That's a complex piece 
of gear and few hams really un-
derstand what it does. We all 
want to see the newest gear. I al-
ways used to lug the newest 
stuff and I had a tough time get-

ting it back at the end of the 
meeting. 
If you are saddled with a 

bunch of hoary old-timers who 
sit by themselves at the back of 
the meeting room, figure out 
how to get them up front where 
they can get in on what is hap-
pening. The more you can get 

fellows together, the more they 
will enjoy the meeting. I really 
hate it when I see a club meeting 
where fellows sit about four 
seats apart, with a few up front 
and most toward the rear. This 

means they are not really into 
what is going on and are staying 
away as much as they can from 
the meeting and each other. Bad 
news. A speaker will really be 

put off by this. If you have a 
guest speaker, do not under any 
circumstances permit this kind 
of treatment. He came to speak 
to a group, not a room full of 
individuals. 
Guest speakers? Easy, usual-

ly. Find anyone who is in the in-
dustry as a manufacturer or 
dealer and ask him in to talk. 
Club events pull things to-

gether. How long has it been 
since the club set up a demon-
stration station in a shopping 
mall? If you do, remember you 
are selling amateur radio, not 
just putting things out for peo-
ple to be confused. Make good 
graphic signs which explain 
what is going on. Try to make up 
some literature which will bridge 
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Bob Baird W7CSD 

3740 Summers Lane 
Klamath Falls OR 97601 

Egad! A Nine-Tube Linear 
results from the W7CSD test bed 

The photo bears out the 
title. But, no, I don't run 

all nine tubes in the amplifi-
er at the same time. The 
photo represents the 
chassis used to test each of 
the tubes individually. I 
mounted all the sockets, 
wired the filaments and 
screen grids, but the plate 
and control grids were 
moved from tube to tube 

during the process of exper-
imenting. In the case of 
grounded-grid, filament 
wiring also was altered. 
What's the purpose of all 

of this? 
There are a lot of reasons 

for buying an FT-7 or a TS-
120V or an Argonaut. They 
are great for camping or for 
use where you have to use a 
battery. But at times you 

Photo by Lois Kiger 

The amplifier test chassis! Only one tube is used at a time. 
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would like to have a little 
more power. Obviously, 
you could buy the TS-120S 
or the FL-110 linear or 
maybe build a solid-state 
linear yourself, complete 
with low-pass filters. But I 
have an apple box full of 
tubes. So, I decided to find 
out what kind of a tube line-
ar would do the best job. 
There are some prob-

lems. 

Grounded-Cathode 

First of all, you can scan 
the tube data in one of the 
older ARRL Handbooks and 
find that, seemingly, it is 
possible to build a kW am-
plifier that requires very 
few Watts of drive in the 
grounded-cathode config-
uration. You might have to 
neutralize the amplifier, 
but that is not a major con-
cern. OK, so you build up 
this mighty fine structure 
and you try to get from the 
solid-state broadbanded 
driver to the grid circuit of 

your amplifier. If you just 
link couple, you will find 
that the impedance match 
is so bad that nothing 
comes out of your exciter. 
You can put 50 Ohms 
across the link (or in series 
with the link) and this will 
make the exciter much hap-
pier. You may get a little 
more out of the amplifier 
than the 10 Watts from the 
exciter but not much. I gave 
it up as a bad idea. 
Possibly, you could 

design some impedance-
matching network between 
a 50-Ohm generator and the 
grid in a class AB vacuum 
tube. But there ought to be 
an easier way. 

Grounded-Grid Circuit 

Another route seems to 
be the grounded-grid cir-
cuit. As will be seen, this 
has possibilities with some 
refinements, but it is very 
doubtful that with 10 Watts 
drive you can go to more 
than a few hundred Watts 



input with a single stage. 
You easily could go to a kW 
with a two-stage linear. Ac-
tually, the commercial 
solid-state amplifiers are 
not getting a power gain 
much in excess of 10, either. 
Here, again, with grounded-
grid, the input impedance 
varies from tube to tube 
and may be a country mile 
from 50 Ohms. 

In the past, many com-
panies have built grounded-
grid linears with an untuned 
input. Hallicrafters, Lou-
denboomer, and DenTron 
more recently have done 
this, just to name a few. It 
worked very well if you had 
a 100-Watt tube-type driver. 
With the advent of 100-
Watt broadband solid-state 
rigs, it doesn't work well at 
all. This is doubly true if 
you have a 10-Watt solid-
state rig. So, DenTron and 
possibly others are install-
ing tuned input circuits in 
their linears and marketing 
tuned input kits to be in-
stalled in existing amplifi-
ers. 

If you are going to build 
your own, two less-than-
desirable conditions exist. 
First of all, you will have to 
wind a big bifilar-wound 
ferrite filament choke un-
less you use an indirectly-
heated cathode tube like 
the 7094. Second, if you are 
going to get the maximum 
out, you will have to build a 
band-changing input tuner 
or half a dozen switchable, 
fixed tuned inputs for that 
many bands. 

EXPERI MENTAL RESULTS 

Grounded Grid Circuit 

Table 1 shows the results 

Tube  Ep  lo 

6LQ6  900  5 
7094  1500  40 
813  1500  10 
4-125A  1500  5 
4-400A  1500  20 
3-400Z  1500  50 
811  1500  35 

No Signal  Plate Cur-
rent  Grid 

Tube  Plate Volts  Plate Current  w/excltatIon  Volts 
Ep  lo mA  1p  Eg 

6146  460 No  No 
829B  Good  Good 
6LQ6  900  5  200  — 10 
7094  1500  40  160  0 
813  1500  10  60  0 
4-125A  1500  5  35  0 
4-400A  1500  20  86  0 
3-400Z  1500  50  160  0 
811  1500  35  65  0 

PA/P7 

Less than 2:1 
(G3 tied to K internally) 

9:1 
12:1 
2:1 
1:1 
6:1 
12:1 
1:1 

Table 1. Grounded-grid amplifier test results. All grids tied together; untuned input. *Power 
output of amplifier compared to power output of FT-7. 

of driving seven different 
tubes with an FT-7, as 
shown in Fig. 1. The 6146 
and the 829B tubes have 
the suppressor grid internal-
ly connected to the cath-
ode and just don't function 
very well in grounded-grid. 
However, note the gain of 
the 6LQ6. If all you are 
looking for is 100 Watts out, 
this may be the answer. 
Most any TV transformer 
and bridge circuit will give 
you the makings of a power 
supply. The circuit is simple 
and does not require fila-
ment chokes. The 7094 is a 
dandy, but expensive. So is 
the 3-400Z and would be 
even better with 3000 volts. 
At a glance you could con-
clude the 813, 4-125, and 
811 are flat tubes. Not so. 
They just mismatch 50 
Ohms too far. The 4-400A is 
not so far off and also might 
look better with 3000 volts. 
Table 2 shows data for 

the same amplifier with a 
home-brew antenna tuning 
unit between the FT-7 and 
the amplifier (Fig. 2). This 
unit was adjusted to give a 
1:1 swr presented to the 
FT-7. Note that the power 
gain has skyrocketed in all 
cases. The 7094 gain has 

1p  Eg  PA/P7 

210  — 10  12:1 
190  0  18:1 
155  0  14:1 
80  0  10:1 
135  0  12:1 
165  0  14:1 
125  0  12:1 

Table 2. Grounded-grid amplifier test results. All grids tied 
together; tuned input. 

01 

-EC 

•HV 

PLATE CHOKE 

TO 
DUMMY 
LOAD 

PARASITIC 
SUPPRESSOR 

FILAMENT 
TYPE 

wryll NIONIICTIVAISTID CATI VO& 
ISSICASAMINITT RIC I NICOSIA.. 
NI CAVINOOI -NO INANINT CHOKES 
INCISSAIA 

EIIFILAR FERRITE 
FILAMENT CHOKES 

Fig. 1. Grounded-grid amplifier test circuit. 

gone to 18:1! The 3-400Z 
might be nearly this high 
using 3000 volts. If you 
have an 811 in the junk box, 
it now looks like a winner at 
12:1. Again, you might go 
this route with the 6LQ6. 
But you do have some kind 
of an input tuned circuit to 
add. It adds hardware, 
takes up space, and is an-
other circuit that needs to 
be manually adjusted. 

Passive-Grid Circuit 

A third possible ap-
proach is the "passive-grid" 
circuit. I built a big one of 

these several years ago, 
driven with an FT-101.' The 
1979 ARRL Handbook has 
such a circuit, as does one 
of the older Bill Orr Hand-
books. The ARRL used an 
833, whereas the other one 
used some kind of a big tet-
rode. If you have a 100-
Watt tube or solid-state ex-
citer, it's a good circuit. 
With 10 Watts, and using a 
positive screen voltage, it 
may be attractive to some. 
The input impedance is 50 
Ohms, almost all resis-

1. CO, April, 1976, p. 31. 

- 
ANTENNA 
TUNER 

SAME AS 
F ID 1 

DUMMY 
LOAD 

Fig. 2. Block diagram of test circuit of Fig. 1 using tuned in-
put circuit (antenna tuner). 
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0009 
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Fig. 3. Passive-grid amplifier test circuit. Screen grid is held positive. 

tance.  I used  seven 
390-Ohm 2-Watt resistors in 
parallel. This makes the 
FT-7 or other solid-state 
10-Watt exciter very happy. 
Unfortunately, it also limits 
the amount of voltage that 
can be applied to the grid. 
The one disadvantage is the 
necessity of a screen sup-
ply. In the test case, the 
screen and control grid 
voltages were adjusted for 
optimum output. Control-
grid voltage was supplied 
from batteries. 

Table 3 shows the results 
of driving the passive-grid 
circuit (Fig. 3) and also ap-
plying optimum positive 
potential to the screen. The 
results compare fairly well 
with the grounded-grid un-

Tube  Ep  lo 

8298  460  10 
6146  900  20 
6146A  900  30 
6LQ6  460  30 

900  30 
813  900  75 

1500  100 
4-125A  1500  75 

1500  75 
4-400A  1500  170 

1500  170 
7094  900  25 

1500  40 
701A • 1500  30 

1p 

200 
100 
110 
100 
130 
100 
130 
100 
100 
200 
190 
170 
200 
200 

tuned input. The 701A, 
which is not a common 
tube, is tops and the 7094 
and 4-400 look fairly good. 
Again, the 4-400 would look 
better with higher voltage. 
The simplicity of the circuit 
has something going for it. 

Table 4 is same circuit, 
except that it has all grids 
tied together, if there are 
more than one. This is sin-
gularly unimpressive al-
though the 3-400Z still 
might look very good at 
higher voltage. Both of the 
passive-grid circuits might 
look much better if you had 
a 100-Watt driver and, of 
course, a 100-Watt non-in-
ductive 50-Ohm passive-
grid resistor. 

OK, fellas, study the data 

Eg 

- 10 
- 20 
- 20 
- 20 
- 20 
- 10 
- 20 
- 10 
- 20 
- 20 
- 10 
- 20 
- 20 
- 10 

Escreen 
110 
100 
110 
50 
50 
250 
400 
200 
270 
270 
200 
170 
90 
70 

PA/P7 

5:1 
5:1 

6.8:1 
4:1 
7:1 

2.5:1 
5:1 
5:1 
5:1 
10:1 
10:1 
10:1 
12:1 
20:1 

Table 3. Passive-grid circuit with positive screen supply test 
results. *701A—uncommon surplus tube. Used in identical 
circuit but another physical setup. 
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and draw your own conclu-
sions. 

Having been a teacher 
for most of my life, I know 
this is not the way to end. I 
see some strange expres-
sions on your faces. You, in 
the front row, what's your 
problem? 

How did I do the experiment 
and how valid is the data? 
The FT-7 was connected 

through an antenna change-
over relay through the 
amplifier under test and 
through an swr meter 
(which was also calibrated 
for relative power) to a 
Heath Cantenna®. With the 
antenna relay not ener-
gized, the FT-7 was fed 
through to the load and the 
relative power was set to 
10%. Then the antenna 
relay was energized and the 
amplifier fed to the load. If 
the meter reads 60%, we 
have a power ratio of 6:1. 
On the high output ones, I 
set the power meter at 
100% with the amplifier on 
and then compared to the 
FT-7. If it reads 8%, then we 
have a power ratio of about 
12:1. 

In each case, the amplifi-
er voltages and loading 
were adjusted for max-
imum power out without 
getting the plate too red. 
The actual power ratios 

may be a little in error, but 
the differences are so great 
that the conclusions are evi-
dent. An rf ammeter might 
be used if you choose to 
use one. Since 121? equals 
power, (lamp /I,.7)2 will give 
you the power ratio. 

What was the frequency of 
the tests? 
I originally planned on 80 

meters, but the tank circuit 
wouldn't reach that far, so I 
used 40 meters. 

How about the long grid and 
plate leads going to some of 
the remote sockets on the 
chassis? 
Not good at all. But you 

can get away with it on 40 
meters.  Nothing  even 
threatened to take off and 
oscillate. But you better get 
those leads much shorter if 
you expect to work on ten. 

What will this thing do on a 
real live antenna rather than 
a dummy load? 
It will do just as well and 

very likely better. If you 
have a good antenna with a 
swr of 1:1, it will behave just 
like the dummy. If you have 
an antenna with an swr of 
2:1, the FT-7 output to the 
antenna will be consider-
ably reduced, but the pi-
network in the linear will 
overcome this and will have 
full output. Instead of a 
power ratio of 10:1, it might 
very well go to 12:1 or 
more. 

What's the big difference 
between an amplifier for a 
100-Watt exciter and a 
10-Watt exciter? 
Another very good ques-

tion and one that a lot of 
you may not have thought 
about. If you have a 
10-Watt exciter, you want 
to get all the power gain 
you can get. If you get a 
gain of 20, you still only 
have 200 Watts out. If you 
have a 100-Watt exciter, an 
amplifier with a gain of 6 is 
pretty good. You now have 
600 Watts out and very near 
the legal limit of 1000 
Watts in. A low-mu ground-
ed-grid triode might be 
ideal. On the other hand, a 
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Fig. 4. Passive-grid amplifier test setup for common-grid 
configuration. 

3-400Z (or 500Z) or a 4-400A 
in a passive-grid circuit 
would be quite adequate. 

Which one did I decide to 
use? 
Well, I Euilt two. Both of 

them were chosen because 
I had the tubes. One was 
the grounded-grid, untuned 
input 7094 which I succeed-
ed in getting inside a 
medium-sized cabinet com-
plete with power supply. I 
can stick the outboard an-
tenna (input) tuner in if I 
want to. The other uses the 
old Western Electric 701A 

in the passive-grid circuit 
with 70 volts on the screen. 
I had three of them and two 
sockets. (11 anyone wants a 

THINKING OF RTTY?? 
APPLE ... 1RS ... HEATH ... DEDICATED SYSTEM? SOFT WARE? 
INTERFACE? PERFORMANCE? PRICE? We know you have questions ... 
check our answers. Call today for information on our terminal units! 

701A and a socket, make 
me an offer.) In any case, 
the decision rests on per-
sonal choice, what's in the 
junk box, and what you 
would settle for in the way 
of output. 

A Bit of Confession 

You would be surprised 
at the number of Master's 
and Doctoral dissertations 
that have been founded on 
a preconceived conclusion 
with a bunch of warped da-
ta to prove what the author 
already thought was so. 
Well, I had a preconceived 
conclusion that the passive-
grid circuit was just great 
and everybody should build 

Tube  Ep  lo  IL 

8298  460  5  130 
900  20  175 

6146  900  40  90 
6146A  900  30  100 
6LQ6  900  10  125 
811  1500  20  50 
813  900  0  30 

1500  10  50 
4-125A  1500  0  30 
4-400A  1500  25  75 
3-400Z  1500  50  110 
7094  900  20  85 

1500  40  110 

Table 4. Passive-grid 
together. 

Ec  PA/P7 

0  5:1 
0  5.4:1 
0  5:1 
0  5.4:1 

— 10  6:1 
0  2:1 
0  1:1 
0  1.5:1 
0 Less than 1:1 
0  3.2:1 
0  8:1 
0  5:1 
0  8:1 

test circuit results after tying all grids 

one. Before starting on this 
little data collecting ven-
ture, I had already built the 
701A. Since it worked so 
well, it must follow that all 
passive-grid circuits are fan-
tastic. As you can see, my 
data disproves this hypoth-
esis. On the other hand, it 
turns out that I have built a 
good case for the tuned-
input grounded-grid for just 
about any tube you want to 
choose. 1 never did try the 

701A, grounded-grid, but I 
suspect that it would be ex-
cellent. By the same token, 
a 4CX1500A might be good 
in a passive-grid, but I don't 
have one. 
If you have a strange 

unknown bottle in your 
junk collection, cobble up a 
junker linear and see what 
it will do. Then build a 
finished model using what-
ever circuit works the best. 
Have funI• 
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Dual VFOs Give You Two Radios for the Price of One!   
Competitively priced. quality 
American design and construction 
by Cubic . .. a leader for 3 dec-
ades in defense and commercial 
electronics 

Features: 
All band coverage including WWV 
and the new WARC bands 

DUAL VFO's each provide com-
plete band coverage. (You are not 
limited to a single memorized fre-
quency) 

235 Watts input, SSB and CW on 
all frequencies 

IF Passband Tuning not to be con-
fused with ineffective IF shift " 

Utilizes an 8 pole filter which is 
continuously variable for either 
high pass or low pass. 

CW Crystal Filter (optional), 
400Hz 6-pole 

Unique Visual Display of 
Passband 

External Receive Antenna Jack 
allows separate transmit and 
receive antennas 

Tunable Notch Filter when com-
bined with passband tuning, 
provides the ultimate in removing 
interference 

Full or Semi CW Break-In 

Selectable hard soft keying 
makes the difference in pile up 

Continuously Variable AGC lets 
you hear the weak signal which 
would normally be masked by 
strong adjacent channel inter-
ference 

Lognthmic Speech Processor 

AF. RF and IF Gain Controls to 
provide an infinite selection of 
receiver dynamics 

4 Function Meter reads "S' . units 
in receive, and selects forward 

power (calibrated in watts PEP). 
reflected power, or ALC level in 
transmit 

Military Quality PC Boards of dou-
ble sided, plated through glass 
epoxy material 

Modulated Construction with PC 
boards and assemblies intercon-
nected by plug-in strip line and 
coaxial connectors. Chassis an I 
cabinet are of rugged steel con-
struction 

Call or write for a Free Brochure 

* C U BI C C O M M U NI C ATI O N S 
A member ot the Cut:hc Cotpotaboh Iamdy of compares 

305 Airport Road, Oceanside, CA 92054 (714) 757-7525 
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PSU-6A 
Power Supply Speaker 

ST-2B 
2kW Antenna Tuner 

ASTRO 103 
Transceiver 

1500Z-A 
1500 Watt Linear 
Amplifier 



Scott Nelson W7KUF 

Box 56, Snowbird Village 

Snowbird UT 84092 

Drama on Mt. McKinley 
ice, snow, and amateur radio 

At 1 3,000 feet and approaching Windy Corner. 
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I t has been many years 
since the mountains 

started influencing my life. 
As a youngster living in 
New Hampshire, I remem-
ber reading books and look-
ing at photos of far-away 
peaks bearing no resem-
blance to the rolling hills of 
New England. It took years, 
but in the early seventies I 
moved to Utah and took up 
residence in the Wasatch 
Mountains at Snowbird, 
one of the country's pre-
mier ski areas. 

Now, snow-wise and edu-
cated in ice and avalanche 
perils, I sometimes long for 
the White Mountains of 
New Hampshire, realizing 
that a mountain doesn't 
necessarily have to be over 
twelve thousand feet and 
snowcapped to impress me. 
It was in camp at 14,400' on 
Mount McKinley, at — 25°, 
when this thought first 
came to me. We had been 
climbing for six days before 
reaching this camp, and 
now we were into our third 
day sitting out an endless 
storm that buffeted our 
sturdy dome tents on this 
high ice field, not far from 
the arctic circle. Above us, 
Denali, as the mountain 
was known to the Indians, 
rose to over twenty thou-
sand feet of ice, granite, 
and snow. 

This was an expedition 
that had been six months in 
the planning and had drawn 
from climbers and skiers as-
sociated with Snowbird. 
Dick Bass, the Texas oilman 
and owner of the 'Bird, was 
there with his two sons and 
two daughters. Bob Bonar, 
Director of the Ski Patrol, 
and Liam Fitzgerald, Direc-
tor of Avalanche Control, 
were both there, as well as 
Dr. Gernot Spalleck from 
the Medical Clinic. The ex-
pedition leader was Marty 
Hoey, Director of the Safe-
ty Patrol and an extremely 
capable climber. Among 
other notable credentials, 
she is a member of the 
China/Everest expedition 
for 1982. 

It was early December, 
1980, that plans began to 
materialize. We each em-
barked on a conditioning 
program that included 
weight lifting and running 
or bicycling in addition to 
our normal skiing. New 
equipment had to be pur-
chased and tested —with 
safety of prime concern. It 
was the safety factor that 
first led me to consider tak-
ing ham radio along. 

A quick check of the re-
peater directory confirmed 
the availability of two 
meters within range of the 
mountain. In mid-winter 
tests in the Wasatch Moun-
tains, both my own Yaesu 
FT-207R and a friend's Ken-
wood TR-2400 proved unac-
ceptable because of the 
whistles and bells, memo-
ries, displays, weight, and 
nicad drain. Quickly, it 
became apparent that the 
criteria for acceptance 
were small size and weight, 
simple operation, and syn-
thesized frequency control. 
Both the Tempo S-1 and 
!corn IC-2AT fit the bill and 
tested out well. Through 
the assistance of the folks 
at !corn, I was soon outfit-
ted with a new hand-held 
equipped with an alkaline 
battery pack, and I was 
ready to go. 

The rubber ducky was 
discarded in favor of a 
quarter wave, but tests 
soon showed that it, too, 
would be marginal. One 
hike into the mountains 
with VoCom's five-eighths-
wave whip convinced me 
that there was no other way 
to go, although at one time 
I did consider a collapsible 
three-element beam. Like 
other complicated solu-
tions, it was discarded in 
favor of the simple whip. It 
was to provide the margin 
of safety we required. 

Next on the planning 
agenda was the Anchorage 
link station since I wanted 
to operate on 2 to 20 meters 
crossband and maintain 
contact with my family and 

Scott Nelson transmitting at 14,400 feet during the storm. 
(Photo by Bob Bonar) 

ham friends in Salt Lake Ci-
ty. Several calls on 14.292 
MHz soon brought Ray 
Morris KL7C into the pic-
ture. Being quite familiar 
with the Wasatch Front, he 
soon was impressed enough 
with the expedition to vol-
unteer his services as our 
much needed link. 
Ray, in turn, contacted 

Roy Davies KL7CUK in 
Montana Creek, about sev-
enty-five miles from the 
mountain, who agreed to 
back us up with simplex 
coverage. Ray devised a di-
rect-coupled patch while 
Roy relied on acoustic cou-
pling (as simple as holding 
the mike to the speaker!). 
Russ Knodel KL7HC also 
came aboard as backup, 
and we were set! 
After a shakedown climb 

on Mt. Rainier (following 
the same route where elev-
en climbers tragically lost 
their lives a month later), 

we were off to Anchorage, 
where, in addition to our 
sixty-pound packs, we di-
vided over six hurtdred 
pounds of group gear that 
would be towed on sleds 
behind us. We would be us-
ing specially-equipped 
mountaineering skis on the 
lower glaciers, thereby 
eliminating the need to 
shuttle loads. All one hun-
dred twenty pounds apiece 
would be carried in one trip 
until we reached the 
steeper sections where skis 
would be traded in for 
crampons. 
The Anchorage-to-Tal-

keetna leg was on the Alas-
kan Railroad, a three-hour 
trip that occasionally yield-
ed a glimpse of the distant 
mountain. Nearing Talkeet-
na, we could see ski-
equipped planes heading 
north toward the glaciers 
where climbers would be 
dropped off. 
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Dr. Gernot Spa/leck at 16,000 feet, at 2300 hours. Climbers at 14,500 feet. 

Soon it was our turn, and 
as we stuffed ourselves into 
the Cessna 185 among 
packs, sleds, and skis, the 
drama began. Our pilot, 
Cliff Hudson, climbed to 
8000, and thirty minutes la-
ter entered One Shot Pass 
(no turning back!) and de-
scended to the Northeast 
Fork of the Kahiltna Glacier 
(Kahiltna International, to 
the pilots) where we estab-
lished base camp at 7000 
feet. Here we were in the 
shadows of fourteen-thou-
sand-foot Mt. Hunter and 
seventeen-thousand-foot 
Mt. Foraker. Several other 
expeditions were preparing 
to leave, so we decided on 
an overnight stay before 
setting out on our own the 
next morning, after organiz-
ing loads for the final time. 
I was surprised to find 

that I could access the 
90/30 machine in Anchor-
age from a spot near the air-
strip. A check with KL7CUK 
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confirmed our arrival, and a 
schedule was made for a 
week later when we expect-
ed to arrive at 14,400. Al-
though I would try to ac-
cess the repeater daily, I did 
not expect to be able to do 
so until clearing the shadow 
of the mountain and arriv-
ing at 14,400. 
The climb from 7000 to 

11,000 was a joy. We en-
countered only one snow-
storm, and on several days 
climbed in shorts with no 
shirt. The sun was unbear-
able during the day, and at 
night the mercury often 
plummeted fifty or sixty de-
grees! We climbed any-
where from one thousand 
to fifteen hundred feet per 
day depending on the 
steepness, though generally 
it was moderate low-angle 
glacial terrain over a few 
steeper ice falls. Crevasses 
were mostly bridged with 
the winter's snowfall, 
though occasionally a gap-

ing hole would open up be-
side the trail. 
We roped together from 

the moment we left the air-
strip, a move I was most 
thankful for on the day I 
suddenly plunged into a 
hidden crevasse. Luckily, 
the rope prevailed, and I 
didn't sink below the sur-
face. We often joked about 
our turtle routine, some-
thing that occurs as you are 
trying to right yourself or 
get up after falling with the 
heavy pack strapped to 
your back. Sounds funny, 
but try it sometime! 
After 11,000, the climb 

got more serious, for facing 
us was a pitch called "Mo-
torcycle Hill." The sleds 
were cached with our skis 
at the base and we began 
one of several shuttle 
climbs with loads. The next 
camp was established at 
12,500 just below a pass 
called "Windy Corner." We 
were anxious to reach 

14,400, for there we 
plannned a few rest days 
before heading higher. Two 
loads to 12,500 in one day, 
and we were off the next 
day for 14,400. Windy Cor-
ner was anything but windy, 
but medium-angle blue ice 
proved to be a tricky tra-
verse. With crampons and 
ice axes, however, we 
passed with no problems. 
In camp that night a day 

early, I once again tried the 
repeater and got through. 
Ray and Roy were standing 
by as they had all week in 
case I managed to get into 
another hot spot. No one 
was on twenty meters from 
Salt Lake that evening, so, 
after a wrap-up of the 
week's activities, we signed 
off till the next evening 
when we would try to run 
some patches to Utah. 
Returning to 12,500 feet 

the next morning, we load-
ed the balance of our sup-
plies on our backs and were 



off again around Windy  didn't you, Scott?" became 
Corner, which was still  his standard greeting. 
windless. At 1800, I was  We ran both simplex and 
again able to get into the  repeater patches with 
90/30 repeater, and for the  equally great results. Al 
first time there were Al  taped all transmissions on 
Wolff KC70 and Mike  cassette, and eventually 
Mladevosky WA7ARK in they will be part of an au-
Salt Lake City patched  dio/visual show I am plan-
through from twenty me-  ning on the climb. Suzi 
ters. A few minutes later,  found it easier to hop into 
Mike had my wife Suzi on  the car with Tyler and drive 
the phone, and from twen-  to either Mike's or Al's QTH 
ty-five hundred miles away  than to rely on a phone 
via two and twenty, I was  patch across town. Un-
able to report our progress.  doubtedly, Tyler (21/2 years 
The looks on the faces  old) enjoyed the excitement 

of the other climbers were  of adventure much more 
of amazement as they  while sitting at (or on) Al's 
heard me talking with Suzi  or Mike's bench. 
and my son Tyler on what  If you have never spent 
looked to them to be a sim-  three days in your sleeping 
pie walkie-talkie. Their only  bag waiting for the weather 
experience with radios till  to clear, you haven't missed 
then had been with the  much. The evening radio 
sometimes-less-than-effi-  call was the highlight of the 
cient Motorolas used by the  day—except when the wind 
ski patrol.  was whipping snow past 
Following that first con-  you at forty miles per hour 

versation, I had daily re-  at — 25° F. Five days after 
quests for message-han-  arriving at 14,400, it finally 
dling from other members  cleared and we prepared to 
of our party, usually con-  climb to 16,000 feet. The 
sisting of one-way phone  previous day it had stopped 
calls from Anchorage. The  snowing long enough for us 
pattern remained the same:  to make a carry to 15,000, 
the 1800 check-in on 90/30,  but now we were prepared 
with WA7ARK and KC70  to go up the most difficult 
standing by on twenty me-  section of the mountain. 
ters for either K L7C or  Suddenly, two French 
KL7CUK.  climbers came into camp 
I tried to limit the on time  asking if we had a doctor. A 

to fifteen minutes to con-  German climber camped 
serve batteries, but by the  near them had come down 
time we got through with  with pulmonary edema and 
check-ins, messages, and  urgently needed attention. 
weather reports, it usually  After considerable discus-
ran more than thirty min-  sion, Dr. Spalleck predicted 
utes. I came equipped with  that the climber would be 
four sets of alkal Ines (24 AA  in a life-threatening condi-
batteries), but the cold  tion if not treated immedi-
weather was eating them up  ately with the proper drugs 
faster than I planned. The  and, most importantly, tak-
procedure was to take the  en to a lower altitude. 
unit out of my pack at 1700  At 1000 I put out a call 
and place it inside my down  again on 90/30, which also is 
jacket for warmth. Some  the RACES repeater in An-
evenings this wouldn't be  chorage. Moments later, 
possible, or perhaps was  Roy KL7CUK was on fre-
possible for only ten or fif-  quency and mobile on his 
teen minutes. Mike always  way to Talkeetna where 
remarked on those eve-  there was both an FAA 
nings about the deteriora-  Flight Service Station and a 
tion of my signal in both  Park Service Field Station. 
strength and quality. "For-  Arrangements were made 
got to warm up tonight,  for a Bell 206 to leave An-

Dinner in a blizzard. 

chorage, 150 miles away, re-
fuel in Talkeetna, pick up a 
Ranger, and head on to Mc-
Kinley where the morning's 
clear skies were rapidly de-
teriorating. The ceiling was 
still below us at 11,000 feet, 
but clouds now were form-
ing in the high basin where 
we waited with the now-
critical climber. 

After probing the area for 
crevasses, a landing area 
was stomped out and 
flagged in the new snow. By 
now we were totally cloud-
ed in, and from Roy I 
learned that the rescue 
helicopter was approaching 
the mountain. Four hours 
had gone by since the first 
call went out, and now the 

Rescue helicopter taking off. 
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Just past One Shot Pass. 

German's life depended on 
the helicopter getting in. 

At the same time we first 
heard the chopper ap-
proaching, we also noticed 
a bit of blue sky, however, 
and by the time he arrived, 
the sky had opened enough 
for him to land on his first 
approach. While the down-
wash from the blades creat-
ed a white-out with the new 
snow, the pilot never 
backed off on the pitch and 
hovered with the skids just 
touching the snow as sever-
al volunteers loaded the 
climber into the bird. He 
was off as quickly as he had 
arrived, with the clouds 
closing in as he disappeared 
from view. 

What had begun as a 
novel experiment in back-
country communications 
had suddenly proved to be 
an invaluable contribution 
to saving a man's life. We 
returned to our camp and 
again made preparations to 
join the rest of our group, 
now more than two-thirds 
of the way to 16,000 feet. 

Because of uncertain 
weather we dared not wait 
another day, so at 1600 we 
broke camp and started up 
the steepest section of the 
mountain. I hoped that the 
cold I had caught a few 
days before wouldn't affect 
my climbing, but by 15,000 
feet, my breathing told me 
it had. At 2030 that evening, 
we dragged into camp to 
join the others, my lungs 

22  73 Magazine • January,1982 

strained to the limit. I had 
told Roy earlier that I prob-
ably would miss that eve-
ning's call and had asked 
him to relay that informa-
tion to Utah. 
The next morning, my 

high-altitude headache per-
sisted and a new storm was 
raging. Staying on an ex-
posed ridge at 16,000, we 
decided to push on to 
17,500 where we would be 
more sheltered from the 
storm. This was a relative-
ly easy climb, but also the 
most beautiful in clear 
weather. Disappointed to 
miss the photo possibili-
ties, we pushed on through 
the snow to high camp 
where my headache still 
bothered me. 

That evening's call was 
next to impossible, for I had 
to climb an exposed ridge in 
order to hit the repeater, 
and in doing so opened my-
self up to the full fury of the 
storm. (Listening now to 
KC70's tapes of that and 
the next evening's conver-
sations, I can understand 
the alarm felt by those not 
on the mountain. My voice 
lacked clarity and enthusi-
asm, for the altitude was af-
fecting me more than I real-
ized. I remember hearing 
my little boy's voice and 
feeling very sad I was not 
with him and his mother.) 

The next morning, the 
storm continued and we 
spent the day in our sleep-
ing bags drinking soup and 
tea and playing cards. Still I 

The expedition's banner. 

felt no better, and by the 
second morning knew I 
would have to go back to 
14,400 to re-acclimate my-
self if I wanted to reach the 
summit. I left at noon with 
several other climbers, and 
we reached our lower camp 
by late afternoon, where 
my headache immediately 
disappeared. I would have 
to spend at least twenty-
four hours there before go-
ing back up, but the next 
morning we awoke to blue 
skies and knew that the 
others would be going for 
the summit. Not having the 
logistical support for two 
summit attempts, we all de-
parted for base camp, 
knowing that the others 
would join us in a few days. 

Disappointed, yes, but, 
as you quickly learn as a 
climber, summits are not 
everything. The climb to 
17,500 feet had been the 
most exhilarating experi-
ence of my life and I could 
not regret a moment of it. 

We arrived at base camp 
at 1945 that evening. With 
twenty-one hours of day-
light and three hours of 
dusk every midsummer 
day, Alaskan pilots can fly 
nearly anytime the weather 
permits. Within an hour of 
the time our party was 
ready, Cliff Hudson was 
again landing his plane on 
the strip and we were hur-
riedly loading our gear and 
ourselves into his plane. 
With the weather closing in 
fast, Cliff elected to take us 

all out in one load and 
come back for the remain-
der of our gear when the 
weather cleared. 

All the passes were 
socked in, and our only way 
out was to follow the 
Kahiltna for twenty or thirty 
miles to the toe of the 
glacier. After nearly three 
weeks, we saw green again, 
and a short while later were 
landing in Talkeetna. Cliff's 
son met us at the dirt strip 
with his pickup truck and, 
as we piled out of the plane, 
handed us each a cold beer. 
Sitting on the tailgate still in 
our climbing boots, gore-
tex, and wool clothes and 
feeling slightly over-dressed 
for this warm summer eve-
ning, our conversation drift-
ed to our next adventure. 
What would it be . . South 
America next summer, or 
maybe Nepal and the Hima-
laya? I'd have to check the 
repeater directory on those 
two. Meanwhile, having fin-
ished our beers, we headed 
into town for a typical 
American meal: hambur-
gers and french fries. After 
three weeks of instant 
mashed potato mush and 
eggs, it tasted like a steak 
dinner. 

Cliff was sitting there 
with us, a cigarette hanging 
out of the corner of his 
mouth. Taking a deep 
breath he said, "There now, 
how do you like breathing 
some of this heavy air for a 
change?" 
Heavy air, indeed! II 
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A REVOLUTION IN CONVENIENCE 
DAIWA announces an all-new lineup of high-quality amateur radio innovations. 

Cross-Needle Meters 
CN-520 / CN-540 / CN-550 
DAI WA cross-needle precision is now avail-
able in a compact case. Get forward power, 
reflected power and SWR readings at a 
single glance—from a meter that fits any-
where! 

- W M 
CN520 - Frequency: 1 8-60MHz • Power range: 
Forward 200 2k w. Reflect 40/400 watts • Detection 
Sensitivity: 40 watts minimum • Accuracy: • 10% at 
full scale • Dimensions: 72W x 72H x 95D m m 
CN540 - Frequency Range: 50-150MHz • Power 
Range: Forward 20 200 watts. Reflected 4 40 watts• 
Detection Sensitivity: 4 watts minimum • Accuracy: 
• 10°,0 at full scale • Dimensions: same as CN-520 
CN550 - Frequency Range: 144-250MHz • Power 
Range: Forward 20 200 watts. Reflected 440 watts. 
Detection Sensitivity: 4 watts minimum • Accuracy: 
.10"., at full scale • Dimensions: same as CN-520 

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

Input: 2 8v (4v max ) • Output power 1 ,nec  8 
ohms • Distortion: less than 2°0 • S/N ratio: t'tier 
than 50dB • Low Cut Filters: 400Hz,800Hz,1100Hz • 
High Cut Filters: 1100Hz, 1600Hz, 2500Hz 

Automatic Antenna Tuner 
CNA-2002 

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

Frequency Range: 3 5-30 Mi-L, ricluding WARC 
bands • Tuning Time: less than 45 seconds • Power 
Rating: SSB-2.5kw PEP. CW-1kw (50./0 duty). Am-
5(X) watts. RTTY SSTV-500 watts (10 minutes) 
• Output impedance: 15-250 ohms (unbalanced) 
Dummy Load 100 watts 1 minute (installed) • Me-
tering Ranges: Forward power - 20/200/2000 watts. 
Reflected power - 4 40200 watts. SWR-1 1-infinity 
• Power Requirements: 11-16 vdc (6)200 ma 

Manual Antenna Tuners 
CNW-518 / CNW-418 

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

CNW-518 - Frequency Range 3 5-30MHz including 
WARC bands • Power rating 1kw CW (50% duty) 
• Output Impedance: 10-250 ohms (40-10 meters). 
25-100 ohms 180 meters) • Insertion loss: less than 
5 dB 
CNW-418 —Same as above except - Power rating: 
200 watts CW 

Infrared Cordless Microphone 
RM-940 

DAIWA ingenuity is also evident in the RM-
940, an Infrared cordless mobile micro-
phone system. Audio and transmit receive 
switching are carried on a safe infrared 
beam. Experience the freedom of cordless 
mobile operation. Ask your Daiwa dealer for 
a demo today! 

Microphone: Electret Condenser type • Continu-
ous Operating Time: 5 hours minimum • Charging 
Time: 8 hours max • Usable Distance: 3.5 feet— 
microphone to sensor • Power Requirements: 
Controller-13B vdc (a) 80 ma. Microphone-2.5 
vdc '/ 30 ma 

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

flA11 .1 

• 

I 
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• 

Clipping Level: 20dB max • Frequency response: 
300-3000Hz ( 10dB) • Clipping Threshold: less 
than 2mV at IkHz • Bandwidth: 2400Hz at 6dB 
down • Distortion: less than 3". at 1 kHz, 20dB clip • 
Output level: 40mV max • Mikeimp.: 600-50 k ohms • 
Power requirement: 13 5v (or 60ma • Dimensions: 
90 x 25 x 93 m ITI 

• ••••  .••••••• 

UHF/VHF Mobile Antennas 
Premium quality. )iigh-gain design Special 
tilt-over feature for added convenience. 

DA500 - 146 440 MHz Dual Band 
Length 960 m m 

DA100 5/8 wave • Length 1.360 m 'm • 146 MHz 
DA200 - 7/8 wave • Length: 1.870 rn/m • 146 MHz 

M ill e n' 858 E. Congress Park Drive 
COMMUNICATION Centerville, Ohio 45459 
Exclusive U.S. Agents for these Daiwa products. Dealer inquiry invited. 

Gutter Mount 
GM500 - Frequency Range: 1 8MHz-500MHz • 
Power Rating: lkvv • Dimensions: 86W x 54H x 37D 
ril Inn 

,- DAI WA , 
- Amateur Radio Innovations 



BEEPER III The Professional Touch 

Co mes to A mateur Radio! 

BP-3A: case, cable. standard 4-pin 
connectors  $39.95 ppd 
BP-3B: same as above, without con-
nectors  $3695 ppd 
BP-3C: circuit board only, for 
custom installations  $29.95 ppd 

• EIP 3 produces • gonna tedruslablei nr,n 
beat) 10 .n0.0111 Say Clown a lOw COMP tO 
Indocata Havre,. 

• Ported tor lots band use dunng nets. 
enserssancres and under "asp cOncetrons. 

•Oreet for VHF UHF. an essentral to, In, 
repeater. 

• &mote 'worst's. BP 3 Mug, lnI0 yOui nes 
connoclo, your mIc p.usts onto ISP 3. 

• Demon*, for ,nstent nook-uP to M• Men 
dant 4 ren rnrc connector. 'saw10 morld.ed 
vont eupoired 

• Works with any moo where PTT Ione.• 
rounded 10 /OAT Virtually all rnoparn 

• M e•of thwart CMOS Clrcuitry  I0* 
0O*Or 00.101,01, OF prO011 

•Onis SrOlt Isallary Mot  pown,k 
BP 3 tot up 10 Orsy y..10 

• Small. compact cOnstruction 2 30 
4-341- • I 7137 

• Av.ilabie "board Only lOrCuatOrn or 
tenealrar use Conenerced quern,. 

All models are assembled/tested and carry a 90 day limited warranty. We 
ship FIRST CLASS/INSURED and we PREPAY shipping in the U.S. Dealer 
inquiries invited. Ohio residents please add 5% sales tax Check or money 
order only. 

(-_,_2Vi9(5r N INC. 
3148 Dorf Drive,  - 

Dayton, Ohio 45418 

Handful 
of 
POWER 
Give your low-power 2-meter rig real punch by 
delivering a potent 25-watt signal with only two 
watts of drive (also available set up for 200 milli 
watts drive). Compact and convenient to mount. 
VoCom's Model 2CO25 is ideal for car, boat or 
anywhere you've got a 12 VDC source. At only 
$84.95 ($99.95 for 200 mW drive), it's the 
perfect companion for your Drake, Encomm. Henry. 
!corn, Kenwood, Motorola, Standard, Wilson. 
Yaesu or other 2-meter FM portable! 

4,f4" 
0004' 

.40 

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

• 10 MHz bandwidth for CAP or MARS 
• Meets all applicable FCC specifications 
• 200 mW drive model permits operating lcom 
IC-24 or Yaesu FT-207R on their battery-saving 
low-power mode 

• Only 584 95 ($99 95 for 200 mW drive) 

Even More 

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

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

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

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

Provides nearly 10-dB gain over a 
rubber ducky when extended to its full 
47", yet telescopes to only 8" for listen-
ing or carrying. Works with any BNC 
equipped radio... 

Available now from your local amateur radio dealer or order direct: 

11OCon 

NEW! Short, Compact 
"UGLY DUCKLING" 

Only 41,," short, yet performs like a "full 
size" ducky. Available for either BNC 
or threaded mounts. 

90 

1  65 East Palatine Road, Suits III, Prospect Heights, IL 80070 

PRODUCTS CORPORATION A. (312) 459-3680 

SAVE $800 
on TEN-TEC Package Deal 
A MI N NI MI & 

546C OMNI-D Series C 9-band Digital Transceiver 

243 
Remote VFO 

234/214 
Processor/mic. 

- 

1111 

Co 

255 
Power supply/speaker 

645 
Iambic keyer 

,e1Pcillmi. 

444 HERCULES 1.2 kw solid-state Linear 

Package Components Regular 
546C OMNI-D Series C   $1289.00 
255 Power supply/speaker  199.00 
243 Remote VFO  189.00 
234/214 Processor/microphone  178.00 
217 500 Hz CW filter  55.00 
218 1.8 kHz SSB filter   55.00 
645 Iambic keyer 85.00 
444 HERCULES linear amplifier... 1575.00 

Total Regular Price - $3625.00 

Package Price - $2825.00 

you Save - $800.00 
Other accessories not included in package: 
219 250 Hz CW filter (Reg. $55)   SALE $ 49.95 
1140 DC circuit breaker   10.00 
209 300w dry dummy load   26.00 
227 200w antenna tuner (Reg. $79).. SALE 72.95 
228 200w tuner w/SWR (Reg. $95) .. SALE 85.95 
299 Synthesized voice frequency readout.... 290.00 

Limited offer, send Check or Money Order now. For 
prompt shipment, call TOLL FREE 1-800-558-0411 
and use MASTERCARD or VISA; COD orders O.K. 
Prices do not including shipping charges. 

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 
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OMNI-C has what it takes to filter the 
crowds. To narrow the Amateur Radio 
world right down to the particular signal 
you want. The selectivity, sensitivity, dy-
namic range and operational features 
you need to cut any crowd down to size. 
Tailored i-f response. OMNI is equipped 
with the potential for seven response 
curves to handle any listening situation. 
Standard filters include an excellent 8-

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

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

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

three for cw. That's response tailoring. 
that's crowd control. 
Optimized sensitivity and dy-
namic range. The OMNI sen-
sitivity range of 0.3 µV typical 
(slightly less on 160 & 80M) 
combines with a 90 dB dy-
namic range to provide 
an ideal balance that will 
handle any situation 
from copying a weak 
signal  half  way 
'round the world to 
keeping the next-
door kilowatt 
from muscling 
in. And a PIN 
diode switched 
18 dB attenua-
tor is included 
for extra insur-
ance against 
overload. 
More crowd-
handling fea-
tures—and all 
standard 
equipment. 
Built-in notch 
filter. To drop 
out unwanted 
signals or car-
riers.  Tunable 
from 200 Hz to 3.5 
kHz, with a 50 dB 
notch depth. 
3-mode. 2-range TEN 

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

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

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

dB  " H ang " AGC for smoother action. 
WWV reception on the 10 MHz band. 

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

40
 STANDARD  Separate receiving antenna capability. 
.2 4 kHz 
SSB FILTER  Switch receiver to a common antenna for 

50  •  transceive or separate receive-only an-
SO  •  tenna; the system also acts as receiving 
70  •  antenna by-pass with an instant break-in 
BO  linear amplifier or transverter. 

90 
"S"/SWR meter, electronically switched. 
200 watts input, all bands, with 50- 
ohm load. 5 year pro-rata warranty. 
100% duty cycle on all bands up to 20 
minutes. Full RTTY and SSTV power. 

2  3  4  5  6  Built-in VOX an d PTT with front panel 
controls. 
Built-in phone patch jacks for easy in-
terface. 
Built-in zero-beat switch for spotting the 
exact frequency of a DX station. 
Built-in adjustable sidetone volume 
an pitc . 
Adjustable threshold ALC, 

100  DYNAMIC .DYNAMIC 
LIMIT OF 

110 .ET0ESuTip.me  

120  •  \ • 

kHz 0  1 

OPTIONAI 
0 5 IN: 
CW . . 

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

e Rig That 
liters The Crow 

timum power for driving a lin-
ear. Provides means of 

dworking into a high SWR Front panel control of 

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

sion-loaded: in 
bottom of cabinet. 

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

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

$169, Model 255 Deluxe Power Supply/Speaker 
Combo. $199. Model 243 Remote VFO. $189. 
Model 215 PC Microphone, $34 50. Model 
214/234 Microphone/Speech processor. 
$39/$139. Model 645 Dual Paddle i<eyer. $85. 
Model 670 Single Paddle Keyer. $39. Model 227 
Antenna Tuner. $79. Filters $55 ea 

_TEc OMNI C 
dB 
0 

10 

20 

30 

40 

50 

60 
u.8  8 8   ...,mm 

NOTCH FILTER PERFORMANCE 
ADJUSTED TO 1 kHz POINT. 

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

.. 

Made in the U.S.A. 

Model 546 OMNI-C transceiver $1289 

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

Mi ll I P SEVIERYILLE7 TENNESSETEcE INC. 
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Chuck Zappala WA7VZR 

8051 NE. 143rd Street 

Bothell WA 98011 

a machine, with nothing 
more than a few beers as in-
spiration. But, in the Au-
gust, 1978, issue of 73 Mag-
azine, there was a report of 
a machine built by John 
Walker WA6MHF in south-
ern California. Well, need-
less to say, this sparked the 

discussion again, which this 
time actually led to con-
struction. 
For those of you who 

don't know what a single-
frequency autopatch ma-
chine is or how one basical-
ly works, read on. Since 
most readers know what a 

The Simplex Autopatch 
a telephone interface for everyone's 

two-meter rig! 

C  everal local hams have 
been talking about a dif-

ferent kind of VHF auto-
patch that uses one fre-
quency. This discussion has 
been going on from time to 
time over the past few 
years. We have designed 
many paper models of such 

Fig. 1. Complete hardware for simplex autopatch. 
26  73 Magazine • January, 1982 
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traditional autopatch re-
peater is, let's start by ex-
plaining that it uses two fre-
quencies (an input and an 
output), a duplexer (or simi-
lar device), and some con-
trol circuitry. Once the 
autopatch repeater is ac-
cessed, the transmitter is al-
ways transmitting and the 
receiver is always listening. 
Thus, two frequencies are 
used at all times. 

Using this method gener-
ally requires a duplexer to 
provide rf isolation be-
tween the repeater's trans-
mitter and receiver circuits, 
in order to use one antenna. 

The control circuitry pro-
vides the means to access 
the phone line, limits the 
length of the call, and ter-
minates the patch. 

The simplex method uses 
a single frequency, does not 
need a duplexer (unless you 
are in a very high rf environ-
ment), and requires slightly 
different control circuitry. 
The receiver is always lis-
tening on the simplex chan-
nel. When a signal is re-
ceived and the appropriate 
tone command is received 
from the user, both the ON 
DIGIT and COR LINE en-
able a circuit to connect 



the phone line to the re-
ceiver and transmitter. At 
the same time, the transmit-
ter is keyed on for 1.3 sec-
onds and then off (in the re-
ceive mode) for about 40 
milliseconds. What the user 
hears is dial tone from the 
phone line that is interrupt-
ed by "clicks" or the re-
ceive window. The user 
then keys his transmitter, 
and in less than 1.3 seconds 
(the time until the next re-
ceive window), the patch re-
ceiver will detect his signal 
(COR LINE) and inhibit the 
transmitter. The patch re-
ceiver is now locked in, lis-
tening to the user. The user 
then transmits his touch-
toneTm signals through the 
patch receiver to the phone 
line and on to the central 
office. 

Local patch-control cir-
cuitry should check for lo-
cal calling only and the 
length of the patch and 
dump the call if calling cri-
teria are not met. Since this 
is not the purpose of this ar-
ticle, I will not go any fur-
ther. When the user re-
leases his transmitter but-
ton, the patch receiver re-
sponds by enabling the 
patch transmitter again in 
the same way as described 
previously. Thus the user 
can hear his call being pro-
cessed (the called party's 
phone ringing and being an-
swered). The user may talk 
to his party in a normal 
push-to-talk mode with the 
exception of the 1.3-second 
maximum delay and the 
"clicking." 

Disconnecting the patch 
is simply a matter of the 
user keying his transmitter, 
pausing for the receive win-
dow, and signaling the dis-
connect code. The OFF 
DIGIT code also disables 
the patch transmitter from 
keying and locks the patch 
receiver in the receive 
mode. 
The disadvantages to this 

method of autopatching 
are the "clicks" and the 
delay in speaking to your 
called party. The "clicks" 

3 
881 HI CLOCK 

CA 10K 
6   

OR SQUELCH 

•i25 

110K 

282102 

2712102 

/77 

4 
TCH ON 

5  PATCH OFF 

4040 
RESET I   

I RK1K 

1 01 

•i2V 

10K 

XMTR KEY 
 • T 

AUDIO SWITCH 

10K 
vv.  

TIP-RING RELAY 

2N 2102 

are somewhat distracting to 
some and are quite toler-
able by others. I found that 
with increasing use you can 
get used to the "clicking," 
and after experimentation, 
about 1.3 seconds was 
about the right speed to 
sample for a user's signal. 
Of course, you can set the 
speed to just about any-
thing you feel is right, with-
in reason. For example, try-
ing to make the "click" 
shorter by narrowing the re-
ceive window less than 40 
milliseconds depends on 
your transmitter-receiver 
switching time. Obviously, 
you should use a crystal-
controlled receiver (synthe-
sized receivers are much 
too slow, about 140 milli-
seconds). Also, the same ap-
plies for the transmitter as 
well. Another point is the 
method used to switch the 
antenna from receiver to 
transmitter. Relays are also 
much too slow because 
they add to the total switch-
ing transition. Rf detecting 
(diode switching) in the 
newer VHF radios works 
very well. 

The advantages are cost, 
simplicity, portability, and 
frequency conservation. 
Since there are no duplex-
ers or similar rf plumbing, 
you save about $350 to 
$400. You don't need an ex-
pensive VHF radio such as a 
Motorola Micor (which a 

Fig. 2. Interface logic circuit. 

good repeater would use 
and costs over $1000). I 
used an lcom IC-22A, which 
was purchased used for less 
than $200. The modifica-
tions amounted to tapping 
the audio, the COR line, 
and the transmitter key. 
Later, I removed a 22-mi-
crofarad capacitor from the 
squelch dc amplifier to 
speed up the switching 
time. There are other modi-
fications that could be 
made to improve the 
switching time, but I de-
cided to study the present 
design before making any 
more changes. Since the 
VHF radio is small and can 
be run from a battery and 
there is no rf plumbing, the 
machine is very portable 
and has good emergency 
communications potential. 

All you need is a phone line, 
a quarter-wave whip anten-
na, and a single channel as-
signment. 
The photograph shows 

the second breadboard ver-
sion of the machine. The 
first version was a real rat's 
nest. Come to think of it, 
the second version has just 
as many wires going in 
every direction, but it works 
quite well. Ken Koster 
WA7RYP is one of the 
cals who worked on this 
project with me. Ken was 
eager to supply some vital 
circuits as well as his exper-
ience to make this machine 
work. Ken loaned me his 
TeltoneTm M-907 touch-
tone decoder from his 450-
MHz repeater. The decoder 
is about 4 inches long and 3 
inches wide. It uses opera-

TELEPHONE 
LINE 

TIP-RING 
RELAY 

AUTO PATCH 
AUDIO AND 
M-907 TONE 
DECODER 

RCvR 
AUDIO 

VHF 
ANTENNA 

KMTR 
AUDIO 

CLOG 

PATCH CONTROL 

IC-22A 

VHF 
TRANSCEIVER 

H 

AUDIO SWITCH CONTROL 

TIP-RING RELAY CONTROL 

INTERFACE 
CIRCUIT 

Fig. 3. Block diagram. 
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tional amplifiers for tone 
conditioning and a 40-pin 
LSI for tone verification, 
timing, digit output, and 
other functions. The decod-
er has an 881-Hz clock out-
put which we used as a 
timebase to the control cir-
cuit for switching the trans-
mitter and receiver. The 
unit costs about $85 and it 
mounts on another one of 
Ken's boards piggy-back 
style. Ken's main board also 
contains the autopatch 
audio and telephone inter-
face circuitry. This circuitry 
is shown in the photograph 
in front of the Heathkit Dig-
ital Designer which con-
tains the interface and con-
trol logic for the IC-22A. 
After a few hours of blitz 

building, we had the second 
version ready for on-the-air 
tests. Using a Wilson Mark 
IV with a tone pad, Ken 
punched up the access, got 
the dial tone, punched up 
the local number, and there 
she was . the good ol' 

time lady. We dialed up a 
few ham friends for reports 
and made a few adjust-
ments to the audio levels at 
the same time. 
Later on that evening, 

Ken and I were talking sim-
plex on the machine's VHF 
channel. I got this wild idea 
to call our friend Dave 
Miller WB5WCG in New 
Mexico! Ken topped it by 
suggesting that he dial the 
number from his location 
about 5 miles away. So I dis-
abled the long-distance 
dump circuit and Ken start-
ed to dial Dave. A few sec-
onds later, Dave was talk-
ing to Ken about our effort. 
A few short years ago, Dave 
was a local ham who was 
participating in our efforts 
for a single-frequency ma-
chine. Actually, he was sur-
prised we finally did it. He 
knows that we dream a lot 
and that our fantasies sel-
dom turn into connected 
silicon chips. During this 
live on-the-air conversation, 

Dave was giving his call and 
identifying the machine. 
The call lasted just a few 
short minutes, but when it 
was over, several hams who 
were listening in started 
calling the DX in New Mex-
ico! 
The schematic of the in-

terface logic is shown in Fig. 
2. An 881-Hz clock signal 
from the M-907 is used to 
clock a CMOS 4040 (a di-
vide-by-40 % chip). The 
4040 is configured to pro-
vide a receive window 
pulse every 1.3 seconds. By 
referring to a data book, 
you can easily change the 
sample rate and receive 
window pulse width. The 
output of the 4040 is 
NANDed and used to reset 
itself (the 4040). The value 
of R1 and Cl are not very 
critical. The 4011 latch 
gates the output of the COR 
Darlington transistor pair to 
allow the COR line to con-
trol the output of the 4040. 
The COR LINE and the 4011 

Padio 

4
.  CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 4 41111 )  

ICON, IC 120 

KE NN/00D TS83Cl5 

DRAKE TA? DR)  VAESU Frio? 

Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, 
Callbook, ARRL, Astatic, Shure, Collins, AEA. We service everything we sell , 

INIZA  Write or call for quote. You Won't Be Disappointed. 
We are just a few minutes off the NYS Thruway (1790) Exit 32 

OUT Of STATE 
ORDER TOLL FREE 

800-448-9338 

ONEIDA COUNTY AIPORT TERMINAL BUILDING 
ORISKANY NE W YORK 13424 

N  Re, Coil 131,i lfs (1,84 
397 

Warren - K 2IXN 

Bob - WA2N1SH 

Al - WA2NISI 

WE'RE ROLIN 
IN CRYSTALS! 

2 Meter Crystals — 83.95 each 
T o t (10 or More — 83.50 each) 

Quick Delivery  

latch control the transmit-
ter keying line by using 
some 4011 NAND gates. A 
few transistors are used for 
the receiver COR and key 
line. The resistor values of 
these circuits are not very 
critical either. The transis-
tor Darlington circuits may 
require some changes for 
the specific radio they are 
to interface. Fig. 3 illus-
trates a block diagram of 
the machine. The audio cir-
cuits interface the radio to 
the phone line and the tone 
decoder. 
Remember, this machine 

is not a repeater and cannot 
be used to contact another 
ham via a downlink radio 
path. The machine can only 
transmit what it hears from 
the phone line and send to 
the phone line what the 
patch receiver hears. I 
would be interested in hear-
ing from anyone who knows 
about any similar efforts or 
any improvements. Please, 
SASE letters only.• 

4AZDEN 
PHASE II 

TWIN ANTENNA 
• SURER 80-ROUND. I 00-MPH GRAY MAG-
NETIC MOUNT WITH MYLAR BASE 

• 5/8 WAVE FOR PHASE 11 SIGNAL 
' AND ' 

• 1/4 WAVE FOR CLOSE-IN AND RE-
STRICTED HEIGHT AREAS 

• INSTANT CHANGE-OVER 

• SUPERIOR PERFORMANCE 

• STAINLESS STEEL SPRING AND WHIP 

• CHROME ON BRASS BASE-COMPARE, 

• BOTH ANTENNAS ARE  FREQUENCY 
ADJUSTABLE 

• COMPLETE WITH Ti FEET OF FOAM 
COAX AND PL-259 CONNECTOR 

• MADE IN USA 

INTRODUCTORY PRICE: 

$29.95 
COMPARE!!  

TVVOANTENNAS FOR THE PRICE OF ONE! 

AMATEUR-WHOLESALE ELECTRONICS 
8817 SW 129In Terrace MiamL Florida 33176 
Telephone (305) 233-3631 • Telex 80-3356 

HOURS 9 5 Monday INTO Friday 
• US DISTRIBUTOR • DEALER INQUIRIES INVITED 

L FREE 

800-327-3102 
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/got AZDEN° PCS 3000 
BLAZING THE FRONTIER OF 

MICROCOMPUTER 
COMMUNICATIONS 

•% 

WA I/V--

a ZOEN 

520 -

o 

P O. 

411111 

M U M 
tr , 

SUPERIOR 
COMMERCIAL GRADE 

2-METER FM TRANSCEIVER 

FREE! 
TOUCH-TONE' 
PAD KIT INCLUDED 

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE 
• 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmi 142.000 to 1 49.995 MHz in selectable steps 015 or 10 kHz. 
COMPARE! 
• SIZE Unbelievable' Only 63/4 " by 23/4 " by 93/4 ". COMPARE' 
• MICROCOMPUTER CONTROL: All frequency control is carried out by a 
microcomputer. 
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is 
pressed, a brief musical tone indicates positive entry into the microcomputer. 
COMPARE' 
• PUSHBUTTON  FREQUENCY CONTROL FROM MICROPHONE OR 
PANEL: Frequency is selected by buttons on the front panel or microphone. 
• 8 CHANNEL MEMORY: Each memory channel is reprogrammable and stores 
the frequency and offset. Memory is backed up by a NICAD battery when 
power is removed 
• INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or 
front Danel, mamcry channel 1 may be accessed immediately. 
• MEMORY SCAN: Memory channels may be continuously scanned for quick 
location of a busy or vacant frequency. 
• PROGRAMMABLE BAND SCAN: Any section of the band may be scanned in 
steps of 5 or 10 kHz. Scan limits are easily reprogrammed. 
• DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The 
scan ler stops by sensing the channel center, so the unit always lands on the 
correct frequency. COMPARE this with other units that claim to scan in 5-kHz 
steps' 
• THREE SCAN MODES WITH AUTO RESUME: "Sampling" mode pauses at 
busy channels, then resumes. "Busy mode stops at a busy channel, then 
resumes shor.ly Etter frequency clears "Vacant" mode stops at a vacant 
chanael and resumes when signal appears It desired, auto resume may be 
prevented by pressing one button. COMPAtiL 
• REMOTABLE HEAD: The control head may be located as much as 15 feet 
away from the main unit using the optional connecting cable COMPARE! 

• PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL 
repeaters. 
• MICROPHONE VOLUME/ FREQ. CONTROL: Both functions may be 
adjusted from either the microphone or front panel. 
• NON-STANDARD OFFSETS: Three accessory offsets can be obtained for 
CAP/MARS or unusual repeater splits CAP and Air Force MARS splits are 
BUILT IN! 
• 25 WATTS OUTPUT: Also 5 watts low power to conserve batteries in portable 
use 
• GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for 
superior visibility 
• RECEIVER OFFSET: A channel lock switch allows monitoring of the repeater 
input frequency. C.;OMPARE, 
• SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting 
and 0.19 uV for 12-dB SINAD. The squelch sensitivity is superb, requiring less 
than 0.1 uV to open. The receiver audio circuits are designed for maximum 
intelligibility and fidelity. COMP;,{, 
• ILLUMINATED KEYBOARD: Keyboard backlighting allows it to be seen at 
night 
• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is op-
timized by the same high standard of design and construction as is found in the 
receiver. The microphone amplifier and compression circuits offer intelligibility 
second to none. 
• OTHER FEATURES: Dynamic microphone, built-in speaker, mobile mounting 
bracket, external remote speaker lack(head and radio) and much, much more. 
All cords, plugs. fuses, microphone hanger etc. included. Weight: 6 lbs. 
• ACCESSORIES: CS-ECK 15-foot remote cable CS-6R 6-amp ac power 
supply. CS-AS remote speaker.  CS-TTK touchtone0 microphone kit 
(wired and tested). 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
8817 S.W 129th Terrace, Miami, Florida 33176 a  = 
Telephone (305) 233-3631 • Telex: 80-3356 
I-OURS: • - 5 Monday thru Friday 
• U.S. DISTRIBUTOR. DEALER INQUIRIES INVITED -327-3102 

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 



Bob Engle K9QLL 
RR 2 

Franklin IL 62638 

The Cheapskate 
a checker for bargain diodes 

W ith a mighty hum and 
a cloud of smoke, 

another power supply bites 
the dust! Sound familiar? If 
it does and if you roll your 
own as I do, the diode ana-
lyzer discussed here will 
help save your projects by 
preventing unworthy di-

odes from creeping into an 
otherwise good job. 
After a few of my bargain 

diodes turned out not to be 
bargains, even after check-
ing them on a "diode 
tester," I decided to build a 
tester that would check the 
actual pry and forward volt-

Front panel of the diode analyzer. 
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age drop of a diode and to 
do it with as little cash out-
lay as possible. 

the Cheapskate analyzer 
will provide you with the in-
formation you need when 
selecting or grading bar-
gain-pack diodes. The culls 
can be used for noncritical 
applications, one-way 
wires, etc. And, the good 
ones can be graded for per-
formance at whatever volt-
age or current levels are re-
quired by the circuit they 
are to be used in. It requires 
no external meters or con-
nections other than to the 
diode under test. 

Experience has taught 
me that test jigs and alliga-
tor clip leads with 1000 
volts or so on them can be 
an unhappy combination if 
one gets careless or is in a 
hurry. This is the reason for 
the all-in-one-box design. 

This device will allow 
you to test diodes under ac-
tual anticipated operating 
voltages or currents and to 
match diodes for HV recti-
fier strings or other pur-
poses. 

This article is not a step-
by-step, how-to-make it 
type for the simple reason 
of economics. It does not 
make sense to build an ex-
pensive device to test bar-
gain semiconductors. Al-
though once built, I would 

recommend testing any di-
ode that you intend to use, 
even so-called first-quality 
ones, as it will prevent some 
nasty surprises. 

The tester (Fig. 1) consists 
of two variable-voltage sup-
plies and their associated 
metering and switching cir-
cuits. 

Vii is a 0-to-130-volt Var-
iac; a 50-Watt rheostat 
could be used instead. The 
idea is to vary the input 
voltage, so whichever 
means your scrounging or 
junk box provides will work. 

R1, R2, and R* are limit-
ing resistors and limit the 
voltage out of the pry test 
section to agree with the 
meter scale in use. In my 
case, this meter (M2) was a 
SO-14A unit with scales of 
100, 15, and 3. So, I set R1, 
R2, and R* and R4, R5, and 
R6 for full-scale readings of 
1000, 100, and 15 volts at 
maximum setting of VT1. 
The meter that you use in 
your voltmeter circuit will 
determine the values for 
these resistors. I would rec-
ommend a meter with a 50-
or 100-11A movement as 
best suited for this applica-
tion. The meters that you 
have available will depend 
on the size of your junk box 
or what's on sale at the 
cal hamfest. 

As high-current dc me-
ters are not cheap—even 



used—the best bet is to use 
a shunt. My favorite is a 
0.001-Ohm shunt used with 
a 50-µA meter. The shunt is 
either 11-7/8" of #10 solid 
copper wire or 7-7/16" of 
#12 solid copper wire. The 
series resistor value will de-
pend on the internal resis-
tance of the meter and the 
desired range of the meter. 
Just divide the full-scale 
reading of meter in volts by 
the current in Amps needed 
for full-scale deflection. 
Then subtract the internal 
resistance of the meter 
used to find the series resis-
tor value (e.g., 0.025 volts 
full-scale and 25 Amps. 
0.025 V/0.00005 A = 500 
Ohms — 300-Ohm meter 
resistance = 200-Ohm 
series resistor). For other 
ranges, remember that the 
voltage drop for the 0.001-
Ohm shunt will be 0.001 
volt per Amp of current 
through the shunt. Use #10 
wire for 30 to 50 Amps. 

When measuring the in-
ternal resistance of meters 
with sensitive movements, 
use a series resistor of 
known value to prevent ex-
ceeding the range of the 
meter under test. 
Transformer Ti is a small 

unit of unknown origin that 
provides approximately 
1000 V ac to D1 and D2, 
which are 1-kV, 1-Amp 
units. Cl and C2 are 1-1.4F 
600-volt paper caps. A 1- or 
21AF, 2-kV oil-filled unit 
would be perfect here but 
will have to wait until the 
next hamfest. Do not use a 
string of high-capacity elec-
trolytics here as it will strain 
Ti and take quite a time to 
discharge. M1 is a 50-µA 
meter from the same 
junked unit as M2. The 
meter scale here is unim-
portant. All that is neces-
sary is to indicate when a 
few microamps of current 
begin to flow in order to es-
tablish checkpoints when 
matching diodes. 

Ti can be any type of 
small transformer capable 
of delivering whatever max-
imum pry you wish to 

check. Since current drain 
is very small, the smaller Ti 
is physically, the easier it 
will be to package. R3 is a 
limiting resistor and should 
be high enough to limit the 
shorted output to around 
100 i.AA at T1's maximum 
output. (Yes, Waldo, diodes 
do come as dead shorts oc-
casionally and some of us 
can't guess which end of an 
unmarked unit is the cath-
ode every time.) 

T2 is a 2.5-volt, 10-Amp 
filament transformer to 
provide current for the lfwd 
(forward-voltage drop) test. 
12 could be a 5-volt wind-
ing on Ti. However, I want-
ed to test high-current recti-
fiers so I used what I had 
available. D3 is a 50-volt, 
25-Amp stud-mount diode. 
C3 is 10 1.4F at 30 volts and 
M3 is a 5-Amp unit. R7 gives 
me a full-scale reading of 3 
volts on M2. 

S3 is a rotary switch. It 
could easily be a DP3T slide 
switch if it can handle the 
necessary voltage. S2 is a 
DPDT center-off toggle 
switch, and if you buy only 
one part this should be it. It 
should be rated for what-
ever 'fwd  you are designing 
for, and the center-off posi-
tion is necessary for safety 
when using the unit. As a 
matter of fact, a momen-
tary switch is not a bad idea 
even though operation 
would then be two-handed. 

Construction Hints 

1) Do not rush to your lo-
cal parts house and buy all 
the parts. First, it would be 
expensive (the 2-Amp Vari-
ac is around $20 to $30) 
and, second, you will not 
have the opportunity for a 
good scrounging session. 
2) Do not use chassis 

ground; use a ground bus in-
stead. This will help prevent 
shocks. 
3) Use a large container 

so that you will have room 
for future modifications 
and additions. 
4) Group control func-

tions in a logical arrange-
ment. 

F 
1/2 a 

Fig. 1. The diode analyzer schematic diagram. 

Operation 

For pry test, install a di-
ode (cathode to positive), 
set volts adjust to mini-
mum, set to lowest pry 
range, set range switch 52 
to pry, turn on power, and 
advance volts adjust. If M1 
goes off scale, reverse the 
diode connections and try 
again, advancing volts ad-
just and 52 range switch un-
til a point is found where a 
very rapid increase in cur-
rent occurs for a very small 
increase in voltage. This is 
the breakdown or zener 
point for the diode under 
test. The voltage, at the 
breakdown point, is the pry 
of the diode. Rate the diode 
well under the actual pry, 
especially in power-supply 
circuits. 

If the diode under test 
shows a steady rise in cur-
rent for an increase in volt-
age, discard it or use it in a 
noncritical use. It will be-
come very apparent after 
testing your first handful of 
bargain diodes why they 
were priced so low. 

For testing the forward-
voltage drop (Ifwd test), 
turn off power, reverse the 
diode connections (cathode 
to negative), set volts adjust 
to minimum, switch to 
lfwd, turn on power, and 
advance volts adjust until 
M3 indicates proper Ifwd 
for the diode under test. M2 

will show the voltage drop 
across the diode. For a good 
silicon diode, this will be 0.4 
to 0.8 volts, depending on 
the temperature and specif-
ic type of diode. Remember 
that the diode will be dissi-
pating I X  V power, so 
don't take too long for this 
test. It is possible to destroy 
the diode rather quickly. 

If you test zener diodes, 
remember that the current 
will be limited by R3 to a 
very low value. However, 
the zener point will show 
up very clearly because M2 
will rise to the zener volt-
age and refuse to go higher 
with an increase in the set-
ting of volts adjust. M1 may 
go off scale under these 
conditions, so if you test 
zeners often, a shunt and 
switch could be added or a 
separate circuit could be 
added for testing zeners on-
ly. 

This project has been 
well worth the time spent in 
construction and design. It 
provides a very worthwhile 
addition to my bench and 
has provided an extra bo-
nus in that I use it as a 
source of low-current volt-
age and for checking leak-
age of unmarked capaci-
tors. Last, but not least, I 
now know that when I in-
stall a diode in a project 
that its specs will meet the 
requirements of the circuit 
in which it is installed.III 
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"Small wonder"  speech processor, 
N M switch, IF shift, digital display 

The compact, all solid-state 
HF SSB/CW mobile or fixed 
station TS-130 Series trans-
ceiver covers 3.5 to 29.7 MHz, 
including the three new bands. 

TS-130 SERIES FEATURES: 

• 80-10 meters, including the 
new 10, 18, and 24-MHz 
bands. Receives WWV. 

• TS-130S runs 200 W PEP/160 
W DC input on 80-15 meters 
and 160 W PEP/140 W DC on 
12 and 10 meters. TS-130V 
runs 25 W PEP/20 W DC 
input on all bands. 

• Built-in speech processor. 
• Narrow/wide filter selection on 
both CW (500 Hz or 270 Hz) 
and SSB (1.8 kHz) with 
optional filters. 

PS-30 SP-120 

SP-230 TS-830S 

"Top-notch'..VBT, notch, 
IF shift, wide dynamic range 

The TS-830S has every con-
ceivable operating feature 
built-in for 160-10 meters (in-
cluding the three new bands). 
It combines a high dynamic 
range with variable bandwidth 
tuning (VBT), IF shift, and an IF 
notch filter, as well as very 
sharp filters in the 455-kHz 
second IF. Its optional 
VFO-230 remote digital VFO 
provides five memories. 

TS-830S FEATURES: 

• LSB, USB, and CW on 160-10 
meters, including the new 10, 
18, and 24-MHz bands. 
Receives W WV. 

• Wide receiver dynamic 
range. Junction FETs in the 
balanced mixer, MOSFET RF 
amplifier at low level, and 
dual resonator for each band. 

• Variable bandwidth tuning 
(VBT). Varies IF filter pass-
band width. 

• Automatic selection of side-
band mode (LSB on 40 
meters and below, and USB 
on 30 meters and above). SSB 
REVERSE switch provided. 

• Built-in digital display. 
• Built-in RF attenuator. 
• IF shift (passband tuning). 
• Effective noise blanker. 

OPTIONAL ACCESSORIES: 
• PS-30 base-station power 
supply. 

• YK-88C (500 Hz) or 
YK-88CN (270 Hz) CW filter. 
• YK-88SN (1.8 kHz) narrow 
SSB filter. 

• AT-130 compact antenna tuner 
(80-10 meters, including three 
new bands). 

• SP-120 external speaker. 

TS-130S 

VFO-230 

• Notch filter (high-Q active 
circuit in 455-kHz second IF. 
• IF shift (passband tuning). 
• Built-in digital display (six 
digits, fluorescent tubes), 
analog dial, and display 
hold (DH) switch. 

• Noise-blanker threshold level 
control. 
• 6146B final with RF negative 
feedback. Runs 220 W PEP 
(SSB)/180 W DC (CW) input 
on all bands. 

• Built-in RF speech processor. 
• Narrow/wide filter selection 
on CW. 
• SSB monitor circuit to check 
transmitted audio quality. 
• RIT (receiver incremental 
tuning) and XIT (transmitter 
incremental tuning). 

KEN W OOD 
TRIO-KEN WOOD COM MUNICATIONS 
1111 West Walnut, Compton, California 90220 

• VFO-120 remote VFO. 
• MB-100 mobile mounting 
bracket. 
• PS-20 base-station power 
supply for TS-130V. 

Optional DFC-230 Digital 
Frequency Controller 
Frequency control in 20-Hz 

steps with UP/DOWN micro-
phone (supplied with DFC-230). 
Four memories and digital 

display. (Also operates with 
TS-120S, TS-530S, and 
TS-830S.) 

VFO-120 

AT-230 

OPTIONAL ACCESSORIES: 
• SP-230 external speaker with 
selectable audio filters. 
• VFO-230 external digital VFO 
with 20-Hz steps, five 
memories, digital display. 

• AT-230 antenna tuner/SWR 
and power meter/antenna 
switch 160-10 meters, 
including three new bands. 
• YG-455C (500 Hz) or 
YG-455CN (250 Hz) CW 
filter for 455 kHz IF. 
• YK-88C (500 Hz) or 
YK-88CN (270 Hz) CW filter 
for 8.83 MHz IF. 
• KB-1 deluxe heavyweight knob. 
• (VFOs for TS-830S, TS-530S, 
TS-130 Series, and TS-120S 
are compatible with all four 
series of transceivers.) 



IF shift, digital display, narrow-wide 
filter switch 
The TS-530S SSB/CW 
transceiver covers 160-10 
meters using the latest, most 
advanced circuit technology, yet 
at an affordable price. 

'S-530S FEATURES: 

• 160-10 meter, LSB, USB, CW, 
all amateur frequencies, 
including new 10, 18, and 24 
MHz bands. Receives WWV 
on 10 MHz. 

afro 

• Built-in digital display (six 
digits, fluorescent tubes), with 
analog dial. 

"Quad Bander"...dual VF0s, memory, 
scan, IF shift, FM, SSB, CW, AM 
Tie TS-660 is a unique, all-
mode transceiver designed for 
operation on 6, 10, 12, and 
15 meters. 

TS-660 FEATURES: 

• FM, SSB (USB), CW and AM 
operation. 
• 10 Hz step digital VFO. The 
frequency step is determined 
by mode of operation. 

• F. STEP switch allows alterna-
tive step size in each mode. 

• Dual VFOs built-in. 

• 5 channel memory stores fre-
quency and band information. 

• Memory scan scans all bands, 
skips channels not in use. 
• UP/DOWN push-button fre-
quency control on microphone. 
• UP/DOWN bandswitch. 

• IF shift tunes out interfering 
signals. 
• Narrow/wide filter selector 
switch for CW and/or SSB. 
• Built-in speech processor, for 
increased talk power. 
• Wide receiver dynamic range, 
with greater immunity to 
overload. 
• Two 6146B's in final, allows 
220W PEP/180 W DC input on 
all bands. 
• Advanced single-conversion 
PLL, for better stability, 
improved spurious 
characteristics. 
• Adjustable noise-blanker, with 
front panel threshold control. 

• Frequency lock function 
switch. 
• IF SHIFT circuit built-in. 
• Fluorescent digital display 
shows Tx/Rx frequencies. 
• Squelch circuit for FM, SSB, 
CW and AM. 
• CW semi break-in circuit, 
with CW side tone. 
• 10 W RF output on SSB, CW, 
FM. 4 W on AM. 
• Two antenna terminals 
provided. 

KEN W OOD 
TRIO-KEN WOOD COMMUNICATIONS 
1111 West Walnut, Compton, California 90220 

• RIT/XIT front panel control 
allows independent fine-tuning 
of transmit or receive 
frequencies. 

OPTIONAL ACCESSORIES: 
• SP-230 external speaker with 
selectable audio filters. 
• VFO-240 remote analog VFO. 
• VFO-230 remote digital VFO. 
• AT-230 antenna tuner/SWR/ 
power meter. 
• MC-50 desk microphone 
• KB-1 deluxe VFO knob. 

• YK-88C (500 Hz) or 
YK-88CN (270 Hz) CW filter. 
• YK-88SN (1.8 kHz) narrow 
SSB filter. 

• RIT control. • Noise blanker. 

OPTIONAL ACCESSORIES: 
• PS-20 power supply. 
• SP-120 external speaker. 
• MB-100 mobile mounting 
bracket. 

• yK-88C normal CW, (500 Hz) 
filter or YK-88CN narrow 
band CW, (270 Hz) filter. 
• YK-88A AM (6 kHz) filter. 
• VOX-4 speech processor/ 
VOX unit. 
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"Now hear thir" 
digital display, front 
speaker, easy tuning 

• • • R-600 FEATURES: 

The R-600 is a high 
performance, general coverage 
communications receiver 
covering 150 kHz to 30 MHz 
in 30 bands, at an affordable 
price. Use of PLL synthesized 
circuitry provides high 
accuracy of frequency with 
maximum ease of operation. 

•41. 0•VVG.11% 

• 150 KHz to 30 MHz 
continuous coverage, AM, 
SSB, or CW. 

• 30 bands, each 1 MHz wide, 
for easier tuning. 
• Five digit frequency display, 
with 1 KHz resolution. 

• 6 kHz IF filter for AM (wide), 
and 2.7 kHz filter for SSB, 
CW and AM (narrow). 
• Up-conversion PLL circuit, 

w on R - Ofa C.3 

Digital world clock with 
two 24-hour displays, 
quartz time base 

The HC-10 digital world clock 
with dual 24-hour display 
shows local time and the time 
in 10 preprogrammed plus two 
programmable time zones. 

for improved sensitivity,  terminals for low impedance 
selectivity, and stability.  (50 Q). Wire terminals for 
• Communications type noise  high impedance (500 Q) 
blanker eliminates "pulse-  • 100, 120, 220, and 240 VAC, 
type" noise.  50/60 Hz. Selector switch on 
• RF Attenuator allows 20 dB  rear panel. 
attenuation of strong signals.  • Optional 13.8 VDC operation, 
• Tone control,  using DCK-1 cable kit. 
• Front mounted speaker.  • Other features: carrying handle 
• "S" meter, with 1 to 5 SINPO- S  headphone jack, and record ja( 
scale, plus conventional  OPTIONAL ACCESSORIES: 
"S" meter scale.  • DCK-1 DC Cable kit. 

• Coaxial, and wire antenna  • SP-100 External Speaker. 

R-1000 
"Hear there and everywhere'.. 
easy tuning, digital display 
The R-1000 is an amazingly 
easy-to-operate, high-
performance, communications 
receiver, covering 200 kHz to 
30 MHz in 30 bands. This PLL 
synthesized receiver features a 
digital frequency display and 
analog dial, plus a quartz 
digital clock and timer. 

R-1000 FEATURES: 
• Covers 200 kHz to 30 MHz 
continuously. 

• 30 bands, each 1 MHz wide. 
• Five-digit frequency display 
with 1-kHz resolution and 
analog dial with precise gear 
dial mechanism. 
• Built-in 12-hour quartz digital 
clock with timer to turn on 
radio for scheduled listening 
or control a recorder through 
remote terminal. 
• Step attenuator to prevent 
overload. 

• Three IF filters for optimum 
AM, SSB, CW. 12-kHz and 
6-kHz (adaptable to 6-kHz 
and 2.7-kHz) for AM wide and 
narrow, and 2.7-kHz filter for 
high-quality SSB (USB and 
LSB) and CW reception. 

• Effective noise blanker. 

• Terminal for external tape 
recorder. 

• Tone control. 

• Built-in 4-inch speaker. 

• Dimmer switch to control 
intensity of S-meter and other 
panel lights and digital display. 

SP-100 R-1000 HS-5 

KEN W OOD 
TRIO-KEN WOOD COM MUNICATIONS 
1111 West Walnut, Compton, California 90220 

• Wire antenna terminals for 
200 kHz to 2 MHz and 2 MHz 
to 30 MHz. Coax terminal for 
2 MHz to 30 MHz. 
• Voltage selector for 100, 120, 
220, and 240 VAC. Also 
adaptable to operate on 13.8 
VDC with optional DCK-1 kit. 

OPTIONAL ACCESSORIES: 

• SP-100 matching external 
speaker. 

• HS-6 lightweight, open-air 
headphone set. 

• HS-5 and HS-4 headphones. 

• DCK-1 modification kit for 
12-VDC operation. 



TR-2500 
BIG performance, small size, smaller price! 

The TR-2500 is a compact 2 
meter FM handheld transceiver 
featuring an LCD reac out, 10 
channel memory, lithium battery 
memory back-up, menory scan, 
programmable automatic band-
scan, Hi/Lo power sw tch and 
built-in sub-tone encoder. 

TR-2500 FEATURES: 
• Extremely compact size and 
light weight 66 (2-5.8) W x 
168 (6-5/8) H x 40 (1-5/8) D, 
mm (inches), 540 g. (1.2 lbs) 
with Ni-Cd pack. 

• LCD digital frequency readout, 
with memory channel and 
function indication. 

• Ten channel memor7, includes 
"MO" memory for non-standard 
split frequencies. 

• Lithium battery memory back-
up, built-in, (estimated 5 year 
life) saves memory when 
Ni-Cd pack discharged. 

• Memory scan, stops on busy 
channels, skips channels in 
which no data is sto-ed. 

• UP/DOWN manual scan in 
5 KHz steps. 

• Repeater reverse operation. 

CONVENIENT TOP CONTROLS 

• 2.5 W or 300 mW RE output. 
(HI/LOW power switch.) 

• Programmable automatic band 
scan allows upper and lower 
frequency limits and scan 
steps of 5 KHz and larger 
(5, 10, 15, 20, 30 KHz... etc) 
to be programmed. 

• Built-in tuneable (with variable 
resistor) sub-tone encoder. 

• Built-in 16 key autopatch 
encoder. 

• Slide-lock battery pack. 
• Keyboard frequency selection 
across full range. 

• Extended frequency coverage; 
143.900 to 148.995 MHz in 
5 KHz steps. 

• Optional power source, MS-1 
mobile or ST-2 AC charger/ 

TR-7850 
40 W, 15 memories/offset recall, scan, 
priority, autopatch (DTMF) 
Kenwood s remarkab e 
TR-7850 2-meter FM mobile 
:ransceiver provides all the 
'eatures you could dEsire 
ncluding a powerful 40 watts 
output A 25 watt version. the 
TR-7800 is also avallEble 
TR-7850 FEATURES: 

• 40 watts output. witl- selectable 
high or low power cperation 

• 15 multifunction memory 
channels, easily selectable 
with a rotary control M1-M13 
memorize frequeicy 

and offset ( - 600 KF-z 
or simplex) 
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M14  memorize transmit 
and receive frequencies 
independently for non-standard 
offset MO  priority channel. 
with simplex - 600 KHz or 
non-standard offset operation 
• Internal battery back-up for 
memories Requires four AA 
Ni-Cd batteries. (not 
supplied) 
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• Ex1ended frequency 
coverage 143 900-148 995 
N.:11-z in 5 or 10 KHz steps 
• Priority alert Beep alerts 
operator when signal 
appears on priority channel 
• Euilt-in autopatch encoder 
(DTMF) All 12 plus four 
additional DTMF signaling 
tones (With simultaneous 
push of REV switch.) 
• Pu -oscan of memories and 
entire band Scan resumes 
automatically 
• Frcnt panel keyboard 
• Compact size 
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power supply allows operation 
while charging. (Automatic 
drop-in connections.) 

• High impact plastic case. 
• Battery status indicator. 
• Two lock switches for 
keyboard and transmit. 

STANDARD ACCESSORIES: 
• Flexible rubberized antenna 
with BNC connector. 

• 400 mAH heavy-duty Ni-Ci 
battery pack. 

• AC charger. 

OPTIONAL ACCESSORIES 
• ST-2 Base station power 
supply and quick charger 
(approx. 1 hr.). 
• MS-1  13.8 VDC mobile stand/ 
charger/ power supply. 
• TU-1  Programmable "DIP 
switch" (CTCSS) encoder. 
• SMC-25 Speaker microphone. 
• LH-2  Deluxe top grain 
cowhide leather case. 
• PB-25  Extra Ni-Cd battery 
pack, 400 mAH, heavy-duty. 

• BT-1 Battery case for AA 
manganese or alkaline cells 
(not Ni-Cd). 
• VB-2530 RE power amplifier. 
• BH-2 Belt hook. 
• WS-1 Wrist strap. 
• EP-1 Earphone. 

• UP/DOWN manual scan o-
entire band and memories 
using UP/DOWN microphone 
(supplied) 
• Repeater reverse switch 
• Separate digital displays for 
frequency and memory 
channel 
• LED S/RF bar meter 
• Tone switch 
Matching accessories for 
fixed station operation: 
• KPS-12 power supply (for 
TR-7850) 
• KPS-7 power supply (for 
TR-7800) 

SP-40 
Compact mobile speaker 
Only 2-11/16 W x 2-1/2 H x 
2-1/8 D (inches) 
Handles 3 watts of audio 

J1110' 
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Miniaturized, 
5 memories, memory/ 
band scan 
The TR-7730 is a very compact 
25 watt, 2-meter FM mobile 
transceiver, reasonably priced. 
TR-7730 FEATURES: 
• Dimensions: 5-3/4 Wx2Hx 
7-3/4 D, inches. Weighs 
3.3 lbs. 

The TR-7730 is available in two 
variations a 16-key autopatch 
UP/DOWN microphone 
(MC-46) version, and a basic 
UP/DOWN microphone version 

RENW1200 2m FM TRA  Ei  R 

• Extended frequency 
coverage, 143.900-148.995 
MHz, in 5 or 10 KHz steps. 
• 25 watts RF output power, 
with HI/LOW power switch. 
• 5 memories for operation in 
simplex or repeater modes. 
• Memory scan, plus automatic 
band scan. 
• UP/DOWN manual scan on 
microphone (supplied). 
• Four digit LED frequency 
display. 
• S/RF bar meter. LED 
indicators for BUSY, ON-AIR, 

TR-19000 
"New 2-meter direction':..compact rig 
with FM/SSB/CW, scan, five memories 
The TR-9000 combines the 
convenience of FM with long 
distance SSB and CW. It is 
extremely compact ... perfect 
for mobile operation. Matching 
accessories are available for 
optimum fixed-station operation. 
TR-9000 FEATURES: 
• FM, USB, LSB, and CW. 
• Only 6-11/16 inches wide, 
2-21/32 inches high, 
9-7/32 inches deep. 

TR-9000 B0-9 SP-120 PS-20 

• Two digital VF0s, with select-
able tuning steps of 100 Hz, 
5 kHz, and 10 kHz. 
• Digital frequency display. Five, 
four, or three di9its, depending 
on selected tuning step. 
• Covers 143.9000-
148.9999 MHz. 
• Band scan ... automatic busy 
stop and free scan. 
• SSB/CW search of selectable 
9.9-kHz bandwidth segments. 

REPEATER offset. 
• Tone switch for internal tone 
encoder (not Kenwood 
supplied). 
• Offset switch, ±600 kHz. 
Non-standard offset uses 
fifth memory. 

OPTIONAL ACCESSORIES: 

• MC-46 16-key autopatch 
UP/DOWN microphone. 

• SP-40 compact mobile 
speaker. 
• KPS-7 fixed station power 
supply. 

• Five memories ... four for 
simplex or ±600 kHz repeater 
offsets and the fifth for a non-
standard offset (memorizes 
transmit and receive frequency 
independently). 
• UP/DOWN microphone (stan-
dard) for manual band scan. 
• Noise blanker for SSB and CW. 
• RIT (receiver incremental 
tuning) for SSB and CW. 
• RF gain control. 
• CW sidetone. 
• Selectable RF power outputs 
... 10 W (HI)/1 W (L0). 

• Mobile mounting bracket with 
quick-release levers. 
• LED indicators ... ON AIR, 
BUSY, and VFO. 

Kftr wv C1 OD 
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T R-8 40 0 
Synthesized 70-cm FM 
mobile rig 

• Covers 440-450 MHz, in 
25 KHz steps, with two VF0s. 
• Transmit offset switch for 
±5 MHz. Non-standard offset 
uses fifth memory. 
• HI/LOW power switch selects 
10 or 1 watt RF output. 
• Similar to TR-7730 in other 
features, including five 
memories, memory scan, auto-
matic band scan, UP/DOWN 
manual scan, four digit display, 
S/RF bar meter, LED indicators, 
tone switch, and same optional 
accessories. 

• MC-46 16-key autopatch 
UP/DOWN microphone 

OPTIONAL ACCESSORIES: 

• PS-20 fixed-station power 
supply. 

• SP-120 fixed-station external 
speaker. 

• B0-9 System Base ... with 
power switch, SEND/RECEIVE 
switch (for CW), memory-
backup power supply, and 
headphone jack. 

• MC-46 16-key autopatch 
UP/DOWN microphone. 



S M-220 TL-92N -A 
Maximum legal power on 160-15 meters 
The TL-922A linear amplifier pro-
vides maximum legal power on 
the 160-15 meter Amateur bands. 

TL-922A FEATURES: 

• 2000 W PEP (SSB)/1000 W 
DC (CW, RTTY) input power 
on 160, 80, 40, 20, and 15 
meters, with 80 W drive 

• Excellent IMD characteristics. 
• Pair of EIMAC 3-500Z high-

performance transmitting 
tubes. 
• Safety protection. 
• Blower with automatic turnoff-
delay circuit. 
• Variable threshold level 
type ALC. 
• Two meters, one indicating 
plate current, and the other 
indicating grid current, relative 
RF output, and high voltage. 

A wide selection of optional 
accessories is offered for 
optimum operating flexibility. In 
addition to the optional items 
listed with each piece of equip-
ment described in this catalog, 
the following accessories are 
also available: 

High-performance 
oscilloscope for 
various monitoring 
functions 
The SM-220 Station Monitor 
provides a variety of waveform-
observing capabilities, and an 
optional pan display. 

A CCESS 

PC-1 phone patch with hyund 
circuit and VU meter for null 
and audio gain measurements. 

D M-81 
Dip meter 
performs many RF 
measurements 
The DM-81 dip meter is highly 
accurate and features, in addi-
tion to the traditional inductive-
coupling technique, capacitive 
coupling for measuring metal-
enclosed coils and toroidal coils. 

DM-81 FEATURES: 
• Measuring range of 700 kHz-
250 MHz in seven bands. 

• Built-in storage compartment 
for all seven coils, capacitive 
probe, earphone, and ground 
clip lead. 
• All solid-state and built-in 
battery. 

• HC-25U and FT-243 sockets 
for checking crystals and 
marker-generator function. 
• Amplitude modulation. 
• FET for good sensitivity. 
• Absorption frequency meter 
function. 
• Earphone for monitoring 
transmitted signals. 
• Capacitance probe for 
measuring resonant frequen-
cies without removing coil 
shields, and also for measuring 
resonant frequencies of 
toroidal coils. 

D RIES 

SM-220 FEATURES: 
• Monitors transmitted SSB and 
CW waveforms from 1.8 to 
150 MHz. 

• Monitors signal waveforms in 
receiver's IF stage. 

• Functions as high-sensitivity, 
wide-frequency-range (up to 
10 MHz) oscilloscope. 

• Tests linearity of linear amplifi-
ers (provides trapezoid pattern). 
• Allows observation of RTTY 
tuning points (cross pattern). 
• Built-in two-tone (1000-Hz and 
1575-Hz) generator. 

• Expandable to pan-display 
capability for observing the 
number and amplitude of 
stations within a switchable 
±20 kHz/±100 kHz bandwidth. 

OPTIONAL ACCESSORIES: 

• BS-8 pan-display module for 
TS-180S, TS-530S, TS-830S, 
and TS-820 Series. 
• BS-5 pan-display module for 
TS-520 Series. 

MC-60 deluxe dual impedance 
(50KQ/500Q) desk microphone 
with 4-pin connector. Also 
available with UP/DOWN switch, 
in 6 or 8-pin connector versions. 

HS-6 lightweigrit, open-air 
headphone set. 

KPS-21 13.8 VDC fixed-station 
power supply, 21A intermittant, 
16A continuous. 

KEN W O DD 
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• 
KB-1 deluxe, heavyweight, 
aluminum knob for TS-830S, 
TS-530S, TS-180S, TS-820S, 
and R-820. 

RD-20 50Q RF dummy load, 
(DC-500 MHz) 50 W intermittant, 
20 W continuous. 

MC-46 16-key autopatch 
UP/DOWN microphone. 

OTHER ACCESSORIES: 

MC-50 dynamic dual 
impedance (50 kQ/500Q) desk 
microphone. 
MC-30S (500Q) and MC-35S 
(50 kQ) dynamic noise-
canceling hand microphones. 

HS-5 deluxe 8Q headphone set. 
HS-4 8Q headphone set. 

NOTE: Prices and specifica-
tions of all Trio-Kenwood 
products are subject to 
change without prior notice 
or obligation. 



Look for the 
Kenwood banner. 

KENWOOD 
Authorized Dealer 

TRIO-KEN WOOD CO MMUNICATIONS, INC. 

Only the best dealers are Authorized Kenwood Dealers. If your dealer displays a 
Kenwood Authorized Dealer banner and plaque in his store, you will know he can 
provide you with the service you demand ... of the same quality as factory service. 
Authorized Kenwood Dealers employ factory-trained service technicians, maintain 
an extensive inventory of spare parts, and have direct access to factory service 
information. When you deal with an Authorized Kenwood Dealer, you deal with an 
expert on the entire line of Kenwood Amateur Radio equipment. 

ALABAMA 
Longs Electronics 
2808 7th Avenue South 
Birmingham, AL 35233 
(205) 252-7589 

ALASKA 
Reliable Electronics 
3306 Cope Street 
Anchorage, AK 99503 
(907) 279-5100 

ARIZONA 
Power Communications 
1640 W. Camelback Road 
Phoenix, AZ 85015 
(602) 241-9288 

CALIFORNIA 

Ham Radio Outlet 
2620 West La Palma 
Anaheim, CA 92801 
(714) 761-3033 

Ham Radio Outlet 
999 Howard Avenue 
Burlingame, CA 94010 
(415) 342-5757 

Ham Radio Outlet* 
2811 Telegraph Avenue 
Oakland, CA 94609 
(415) 451-5757 

Ham Radio Outlet 
5375 Kearny Villa Road 
San Diego, CA 92123 
(714) 560-4900 

Ham Radio Outlet 
6265 Sepulveda Boulevard 
Van Nuys, CA 91401 
(213) 988-2212 

Henry Radio, Inc. 
931 North Euclid 
Anaheim, CA 92801 
(714) 772-9200 

Henry Radio, Inc. 
2050 S. Bundy Drive 
Los Angeles, CA 90025 
(213) 820-1234 
Webster Radio 
2602 East Ashlan 
Fresno, CA 93726 
(209) 224-5111 

COLORADO 
CW Electronic Sales Co. 
800 Lincoln Street 
Denver, CO 80202 
(303) 893-5525 

FLORIDA 
Amateur Electronic Supply 
621 Commonwealth 
Orlando, FL 32803 
(305) 894-3238 
Amateur Radio Center 
2805 N.E. Second Avenue 
Miami, FL 33137 
(305) 573-8383 

HAWAII 
Honolulu Electronics 
819 Keeaumoku Street 
Honolulu, HI 96814 
(808) 949-5564 
IDAHO 
Ross Distributing Co. 
78 South State Street 
Preston, ID 83263 
(208) 852-0830 

ILLINOIS 
Erickson Communications 
5456 N. Milwaukee Ave. 
Chicago, IL 60630 
(312) 631-5181 

INDIANA 
Graham Electronics 
133 South Pennsylvania 
Indianapolis, IN 46240 
(317) 635-5453 

Hoosier Electronics 
P.O. Box 2001 
#9 Meadows Shopping Ctr. 
Terre Haute, IN 47802 
(812) 238-1456 
Kryder Electronics 
2810 Maplecrest Road 
Georgetown N. Shopping Ctr 
Fort Wayne. IN 46815 
(219) 484-4946 

IOWA 
HI, Incorporated 
P.O. Box 864 
1601 Avenue"D" 
Council Buffs, IA 51502 
(712) 323-0142 

KANSAS 
Associated Radio Comm. 
P.O. Box 4327 
8012 Conser 
Overland Park, KS 66204 
(913) 381-5901 

MARYLAND 
Electronic int'l Service 
11305 Elkin Street 
Wheaton, MD 20902 
(301) 946-1088 
The Comm Center 
9624 Ft. Meade Road 
Laurel, MD 20810 
(301) 792-0600 

MICHIGAN 
Radio Supply & Engineer 
85 Selden Avenue 
Detroit, MI 48201 
(313) 831-3175 

MINNESOTA 
Midwest Amateur 
Radio Supply, Inc. 
J452 Fremont Avenue South 
Minneapolis, MN 55142 
(612) 521-5252 

MISSOURI 
Ham Radio Center 
8342 Olive Boulevard 
St. Louis, MO 63132 
(314) 993-6060 
Henry Radio Company 
211 North Main Street 
Butler, MO 64730 
(816) 679-3127 
Midcom Electronics 
8516 Manchester Road 
St. Louis. MO 63144 
(314) 961-9990 

MONTANA 
Conley Radio Supply 
318 North 16th Street 
Billings, MT 59101 
(406) 259-9554 

NEBRASKA 
Communications Center 
1840 "0" Street 
Lincoln, NB 68508 
(402) 476-7331 

NEVADA 
Amateur Electronic Supply' 
1072 N. Rancho Drive 
Las Vegas, NV 89106 
(702) 647-3114 

NEW HAMPSHIRE 
Tufts Radio & 
Elect. Supply 
61 Lowell Road 
Hudson, NH 03051 
(608) 883-5005 

NEW MEXICO 
Electronic Module 
601 North Turner 
Hobbs, NM 88240 
(505) 397-3022 

NEW YORK 
Adirondack Radio Supply 
P.O. Box 88 
185-191 West Main Street 
Amsterdam, NY 12010 
(518) 842-8350 
Harrison Radio 
Corporation 
20 Smith Street 
Farmingdale, 
Long Island, NY 11735 
(516) 293-7990 
Radio World 
Oneida County Airport 
Terminal Building 
Oriskany. NY 13424 
(315) 337-0203 

OHIO 
Amateur Electronic Supply 
28940 Euclid Avenue 
Wickliffe. OH 44092 
(216) 585-7388 
Srepco Electronics 
314 Leo Street 
Dayton, Ohio 45404 
(513) 224-0871 
Universal Amateur 
Radio, Inc. 
1280 Aida Drive 
Reynoldsburg, OH 43068 
(614) 866-4267 

OKLAHOMA 
Derrick Electronics • 
P.O. Box 457 
714 West Kenosha 
Broken Arrow, OK 74012 
(918) 251-9923 
Kryder Electronics* 
5826 Northwest 50th 
MacArthur Sq. Shopping Ctr. 
Oklahoma City, OK 73122 
(405) 789-1951 

Radio, Inc. 
1000 South Main 
Tulsa. OK 74119 
(918) 587-9123 

OREGON 
Portland Radio Supply 
1234 SW. Stark Street 
Portland, OR 97205 
(503) 228-8647 

PENNSYLVANIA 
Hamtronics/Trevose 
4033 Brownsville Road 
Trevose, PA 19047 
(215) 357-1400 

J.R.S. Distributors 
646 West Market Street 
York, PA 17404 
(717) 854-8624 

SOUTH CAROLINA 
G.I.S.M.O. 
Communications 
1039 Latham Street 
Rockhill, SC 29730 
(803) 366-7157 

SOUTH DAKOTA 
Burghardt Amateur 
Center 
P.O. Box 73 
208 East Kemp Avenue 
Watertown, SD 57201 
(605) 886-7314 

TENNESSEE 
Amateur Radio Supply 
of Nashville 
615 S Gallatin Road 
Madison, TN 37115 
(615). 868-4956 
Memphis Amateur 
Electronics 
1465 Wells Station Road 
Memphis, TN 38108 
(901) 683-9125 

TEXAS 
Douglas Electronics 
1118 South Staples 
Corpus Christi, TX 78404 
(512) 883-5103 
Electronics Center 
2809 Ross Avenue 
Dallas, TX 75201 
(214) 526-2023 
Hardin Electronics 
5635 East Rosedale 
Fort Worth. TX 76112 
(817) 429-9761 
Madison Electronics 
1508 McKinney Avenue 
Houston, TX 77010 
(713) 658-0268 
Kennedy Associates 
2618 Rigsby Avenue 
San Antonio, TX 78222 
1512) 333-6110 

WASHINGTON 
ABC Communications 
17550 15th Avenue N.E. 
Seattle. WA 98155 
(206) 364-8300 
Amateur Radio Supply Co. 
6213 13th Avenue South 
Seattle, WA 98108 
(206) 767-3222 

WISCONSIN 
Amateur Electronic Supply 
4828 W. Fond Du Lac Ave. 
Milwaukee, WI 53216 
(414) 442-4200 

As of October 1, 1981, all of 
the above are fully Autho-
rized Trio-Kenwood Com-
munications, dealers. 

KE N W OOD 
TRI O-KEN WOOD C O M MUNICATI ONS 
1111 West Walnut, Compturi, Caittornia 90220 

*Interim Dealers 



John M. Franke WA4WDL 
1310 Bolling Ave. 
Norfolk VA 23508 

Constant Current 
from a Voltage Regulator 

vet needed a constant-
current supply? Recent-

ly, I needed a constant-cur-
rent source to test some in-
candescent lamps as radio-
frequency broadband noise 
generators. Rather than de-
sign an elaborate circuit, I 
decided to try using a sim-
ple technique by which a 
constant-voltage regulator 
can supply a constant cur-
rent. 
If a fixed resistor is 

placed across the output of 
a three-terminal voltage 
regulator, the current 
drawn from the supply is in-

dependent of the supply 
voltage. Hence, if the regu-
lator circuit with fixed load 
is placed in series with any 
device, the current through 
the device will be constant 
and equal to the regulator 
output voltage divided by 
the fixed load resistance. 
The circuit configuration is 
shown in Fig. 1. 
The output current is set 

by R1. For a 5-volt regula-
tor, the output current is: 
I = 5/R1. 
The maximum output 

current cannot exceed the 
regulator's output current 

THREE TERMINAL VOLTAGE REGULATOR 
(CASE MUST BE ISOLATED FROM GROUND) 

V SuPPLY 

IN  OUT 

GND 
RI 

1REG 

I,  • 5V/Ri 

Fig. 1. 

UNSCRA MBLE 

SCANNER ACCESSORIES 
FREE LITERATURE 
501-623-6027 

DNE, INC., RT. 7, BX257 
HOT SPRINGS, ARK. 71901 

POLICE CODE 

rating. Hence, with a stan-
dard 7805 or LM309K, R1 
should not be smaller than 
5 Ohms. The power dissi-
pated by R1 is 25/R1. The 
wattage rating of the resis-
tor should be at least twice 
this value. The voltage drop 
across the regulator is the 
supply voltage minus the 
load voltage and must not 
be permitted to fall below 7 
volts. The supply voltage 
must therefore be greater 
than 7 volts plus the load 
voltage or: Vs?-7+ 
If the difference between 

the supply and load volt-

100 

90 

E so 

Ej 70 
60 

al :0  

40 

g 30 
LI 20 

10 

04 

R, 

ages drops to less than 7 
volts, the current will no 
longer be constant but will 
decrease. This can be seen 
in Fig. 2, where the output 
current as a function of sup-
ply voltage for different 
load resistances is plotted. 
One caution: Do not let 

the supply voltage exceed 
the input voltage rating of 
the regulator chip, which is 
usually 35 volts. Since I first 
tried this technique, the cir-
cuit also has been used to 
stabilize the current to a 
CW laser diode system 
where I work.M 

0 
cam 

R.5611 
RL•112 0 

19„ A 

R1• 520 
•5V/520 • 96rnA. 

6  6  10  12  14 16 le 

Vs (SUPPLY VOLTAGE, VOLTS) 

Fig. 2 
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Two-meter H.T. Amplifier Kit 

ask about 
our other 
UHF & VHF 
amplifier kits 

1.5 watts in-29 out 
COR BNC in—SO-239 out 
small size: 1-3/16" x 3" x 4.1/2" 
Class C or AB1 

••••• 459  1398 Edwards Ave. 
Lakewood, OH 44107 

ORO ENGINEERING  (216) 221-9500 
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ed position at turn-off time, 
the wiper motor switch will 
be in the run position. 
While in this position, 12 
volts will be connected 
through the switch, through 
the OFF position SW2 con-
tacts of the wiper selector 
switch, and to the LO wind-
ing of the motor. The motor 
will continue to run until 
the motor switch is auto-
matically moved to the 
parked position. At that 
time, voltage is no longer 
applied to the motor, and 
the wiper blades stop at 
their nested position. 

To put in a hesitation 
control circuit, it is neces-
sary to break and insert 
such a control at the point 
shown in Fig. 1. (See the 
asterisk.) 

Fig. 2 shows the insertion 
of the control unit, which 
essentially is an SPDT 
switch contact operated by 
a relay, at that point. 

In the unenergized con-
dition of the relay, as 
shown, the contacts look 
like a straight-through con-
nection, and the wiper se-
lector switch is in control as 
already explained. (Keep 
the wiper selector switch in 
the OFF position.) When we 
momentarily (1/2 second, or 
so) switch the control unit 
contacts to 12 volts manu-
ally, the wiper motor will 
run and move the wiper mo-
tor switch to the run posi-
tion. The wiper blades will 
make one complete cycle 
and return to the nested po-
sition. Power to complete 
the cycle is from 12 volts, 
through the wiper motor 
switch run position, the OFF 
position of wiper selector 
switch SW2, through the un-
energized position of the 
control unit switch, and to 
the wiper motor. The motor 
stops when the wiper motor 
switch goes to the parked 
position. 

All we have to do to 
make a hesitation control-
ler is to devise a periodic 
short-term on-condition of 
its output so as to momen-

tarily connect the LO motor 
lead to 12 volts to get it into 
a run/park cycle and to vary 
the time delay between re-
peating cycles. 

Hesitation Control Unit 

The hesitation control 
unit is designed around the 
faithful 555 timer. I learned 
how to use the timer from 
references 1, 2, 3, and 4. I 
know that there are a lot 
more articles on 555 appli-
cations, but these were 
enough. 

Fig. 3 shows the schemat-
ic of the circuit used with 
the 555 timer in the astable, 
or oscillatory, mode. Two 
diodes in the timing circuit, 
CR1 and CR2, are used to 
select the charge and dis-
charge times independent 
of each other's time con-
stant. 

Assume that the timing 
capacitor, Cl, is charging 
towards 12 volts through 
CR1 and R1. The timer out-
put (pin 3) will be high, and 
the length of time it is high 
is a function of R1 and C1. 
With the values shown, it is 
about 1/2 second. When C1 
charges to the threshold 
trip level of the timer, both 
pin 3 and pin 7 go low. Then 
timing capacitor Cl will dis-
charge to ground (pin 7) 
through CR2, R2, and R3. 
The length of time the timer 
is off is a function of the 
values of Cl, R2, and R3. R3 
is a potentiometer which is 
varied to control the 
amount of "hesitation" of 
the output. In the design 
shown, it is approximately 2 
to 15 seconds. R2 is used to 
provide a minimum time 
delay when R3 is at its zero 
Ohms position. 

As soon as the capacitor 
discharges to the lower trip 
level of the 555, pin 3 again 
goes high, completing the 
cycle. This oscillation con-
tinues as long as power is 
applied to the circuit. 

For those who might 
want to change the above 
times: charge time = 

IGNIT ION SWITCH 
"RUN" OR "ACCESSORY" POSITION 112VI 

'.  CIRCUIT 
BREAKER 

OFF ••• -•  • Hi 

SW2 

HESITATION I t r. 
CONTROL UNIT I , I 

MOTOR  Hi 

----11 C V- - PARKED 

WIPER SELECTOR 
SWITCH 

WIPER MOTOR 
a SWITCH 

Fig. 2. Windshield wiper control with hesitation control unit 
added. 

.67C1R1; discharge time 

.67(R2 + R3)C1, where C is in 
farads and R is in Ohms. 
Because the relay which 

pin 3 drives is an inductive 
load, protective diodes are 
required to prevent the in-
ductive kick at turn-off 
from latching or otherwise 
damaging the output of the 
timer. 

Construction 

Construction of the con-
trol unit was made as sim-
ple and inexpensive as pos-
sible. A chassis box 2-3/4" 
x 2-1/8" x 1-5/8" was used. 
Prepunched perfboard with 
holes spaced on a 0.1"x 
0.1" grid measuring 1-3/8" 
x 1-7/8" was used as the 
mounting board for all 
components except the re-
lay and its two diodes. The 

board was selected to per-
mit an 8-pin IC socket to be 
used for the 555. The board 
was mounted on the back 
of the switch/potentiome-
ter by drilling two holes in 
the board to clear the 
switch lugs. Using #16 solid 
wire to the lugs was suffi-
cient to hold the board se-
curely to the potentiome-
ter/switch combination. 
Point-to-point wiring was 
used for the components. 
The relay used is of the 

plastic-cased type. It was 
mounted to the box by re-
moving its plastic cover and 
drilling a hole in the top of 
it to pass a #6 machine 
screw. The screw must be a 
flat-head type, with the 
head on the inside of the 
plastic cover. Use of a flat-
head screw provides suffi-

CHARGE 
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GROUND 
I2V 

1411 
1514 

1/2W 

a 4 

aooK,e 

I NC97.1 Y  1'6'4  

5 N14 

DISCHARGE 
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2 

.Ci 
-  40pF 
I  20V 
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555 
TIMER 

± 01 
I  50V 

CERAMIC 
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t 
1 

12%1,-1200D 
CDE 603-12 
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Fig. 3. Windshield wiper hesitation control schematic. 
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STOP IC 
SPILLOVER! 
You may be losing up to half the available 
output from your vertical gain antenna 
because of RF spillover. The amazing 
AEA 'sop°le with unique decoupling 
design, virtually eliminates RE spillover 
and can help you multiply your power 
in all directions on the horizon relative 
to an ideal half-wave dipole, or end-fed 
non-decoupled -gain .' antennas. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 
P.O. BOX 2160, 
LYNNWOOD, WA 98036 
CALL 206/775-7373 

v. 2 

AEABrings you the 
Breakthrough! 

cient clearance between 
the relay and the screw 
head. When the cover is re-
assembled with the relay, 
the whole thing is mounted 
on the side of the chassis 
box with an external nut. 

Four connections are re-
quired between the control 
unit and the automobile: 12 
volts, ground, motor, and 
switch. A solder lug secured 
under a chassis box screw 
was used for the ground 
connection. I could not find 
a suitable three-post ter-
minal board, so I ended up 
using three phono jacks and 
plugs; it is nice to be able to 
disconnect leads in case 
maintenance is ever re-
quired. The potentiometer 
nut is used to secure the 
control unit to the instru-
ment panel of the vehicle. 

Testing 

When the control unit is 
completely wired, check it 
with an ohmmeter between 
the positive power connec-
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tion and ground to ensure 
that there are no shorts. 
Then connect 12 volts and 
ground to the proper leads, 
as well as a voltmeter be-
tween ground and the "mo-
tor" lead of the unit. Turn 
on the switch. The volt-
meters should indicate an 
initial 12-volt reading, as Cl 
begins to charge, but it 
should last only about 1/2 
second. If the potentiome-
ter is left in the just-
switched-on position, an-
other 1/2-second pulse will 
occur about 15 seconds 
later. Turn the potentiome-
ter fully clockwise, and 
pulses should occur every 2 
seconds. Pulse pauses be-
tween the pot limits will oc-
cur at intermediate posi-
tions, providing an adjust-
ment range to suit various 
damp to wet driving condi-
tions. 

Installation 

The wiper motor usually 
is mounted on the engine 

side of the fire wall and on 
the driver's side of the car. 
To help locate it, try this: 
With the car engine off and 
the ignition switch in the 
accessory or run position, 
actuate the wipers. By feel-
ing the running wiper mo-
tor, you can verify the fact 
you found it from the vibra-
tion on your hand. 

It is necessary to identify 
two leads on the motor 
(there are usually four): the 
low-voltage lead and the 
12-volt lead. 

Most cars have a connec-
tor and plug at the motor; 
disconnect them. If there is 
no disconnect, the insula-
tion of the leads will have 
to be cut to make voltmeter 
connections. With the igni-
tion switch on and the wip-
er selector switch off, deter-
mine which of the four 
leads has 12 volts on it. That 
is the lead to the "run" con-
nection of the wiper motor 
switch. It is always hot (12 
volts) when the ignition is 
on and will be used to pow-
er the control unit. 

Next, with the wiper se-
lector switch in the low-
speed position, determine 
which additional lead now 
has 12 volts on it. This is the 
lead which must be cut. 

Now find a suitable 
mounting place for the con-
trol unit on the instrument 
panel. A 3/8"-diameter hole 
(or one to match the shaft 
of the pot you used) is 
drilled in the panel and the 
control unit secured by the 
nut on the potentiometer. 

In addition, a hole 
through the fire wall must 
be found to pass the four 
wires connecting the con-
trol unit to the wiper motor. 
In some cars, a spare blank 
rubber grommet may be 
used by drilling a hole 
through it for the cable. In 
other cars, a large existing 
grommet may be drilled to 
pass the additional wires. If 
a new hole must be drilled, 
use a rubber grommet to 
provide a tight fit around 

the wires to prevent engine 
fumes from getting into the 
interior of the car. 

Determine the wire 
length needed to go from 
the control unit to the wiper 
motor and pass them 
through the fire wall. Cut 
the low-speed motor wire 
and put solderless quick-
disconnects on the two sep-
arated wires, as well as the 
two mating wires in the 
cable. The wire still con-
nected to the motor goes to 
the "motor" lead of the 
control unit. The other cut 
wire is designated as 
"switch" and goes to that 
label on the control unit. 
The ground lead from the 
control unit is connected 
(or better, soldered) to a lug 
placed under a grounded 
screw on the motor. 

The insulation of the hot 
wire (12 volts) must be re-
moved over a 1/2", or so, 
length, and the 12-volt lead 
from the control unit sol-
dered to it. Tape all leads 
and secure the cable in 
some manner so that it will 
not vibrate excessively. Cut 
off the excess length of the 
potentiometer shaft and 
put a nice knob on it. Now 
you can enjoy driving in a 
misty or slight rainfall in-
stead of fiddling with the 
wiper switch. The adjust-
able wiper rate will keep 
the windshield clear with-
out needless use of your 
wipers. You also will have 
the satisfaction that as an 
amateur you can make 
something "practical" to 
use or to give to your non-
technical friends. • 
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KDK MAKES 2 METER FM 
SIMPLE AND EASY! 
KDK INTRODUCES A NEW GENERATION OF 2 METER FM RADIOS. 

The sparkling 2025A MKII is loaded with new features! East of operation is the design concept at K 

foi 

DIAL U  SS 

VOL  M ODE ME MORY 

SPECIAL! 
ER 

SPEED 

SiNAP 
1.6 

W RITE 

OFFSET 

Includes: 
Touch Tone Mike (Heady to Use) 

• Features such as ten channel memory n two banks of five each, a 
solid 25 watts of power, full MARS and CAP coverage from 143,000 Mhz 
to 148.995 Mhz, plus built in memory retention for up to one year . . . 
and much, much more makes this the radio of the year. If you have been 
waiting to move up to a new model, or have wished for a radio with 
"everything" ... KDK has it! 
•The ten channel memory is easily addressable and you have two banks 
of five channels each. You can even use both banks at once for odd splits. 
•Standard 600 hi shift up or down. Band scan or memory scan. Memory 
scan is easy. There is also band scan with upper and lower limits you can 
choose yourself! 
• Built in nicads for the memory retention which has drain in nano-amps, 
not milli-amps. The internal battery will hold the memory for up to one 
year! No other radio offers you this feature. 
• Fast and easy dialing. Full solid state dialing and you can choose from 
the front panel either a fast or slow dial rate. 
• No relays are used, only solid state switching. This eliminates a trouble 
spot many radios encounter. 
• KDK has also eliminated another trouble spot by completely hand 
wiring each radio. No internal plugs to become intermittant and no wire 
wraps either, just good solid wiring. 

ORDER NO W DIREC1 
CALL TOLL FREE 
800-251-4141 
This number for ORDERS ONLY! Foo mm-, 

Mail Order — COD — Bank Cards  VISA CIO 
HOURS — 9:00 - 5:00 CST Monday - Saturday 

Phone (615) 865-7949 
Telex 80-8327 

KOK gives you one of the hotte receivers you can find. By u;iiig UHF 
(not VHF) dual gate MOS-FETs with electronic auto tuni la for thr RF 
amplifier and the first mixer, you have a combination of tetra se 
and maximum quietness. 
•The audio output stage in the 2025A Mk ll uses an int acratec ca.( oil 
which has internal protection against over-voltage and sic rtel 31 no 
conditions. Plus it is a high audio output chip — just what y JU 13ed ii E 
noisy mobile situation. 
•The transmitter uses direct VCO varicap modulation for :re FM. four 
transmitted audio sounds as it should; crisp, clear and natural. 
•The power output stage of the 2025A Mk II will not break down ever 
with an infinite VSWR load, and uses heavy duty solid sate antenna 
switching with a four stage low pass filter. All this gives you an exception-
ally clean, spur free output. 
• KOK has included an adjustable sub audible tone circuit which :3r alsc 
be used for CTCSS or tone burst on transmit. Again, more fe3t.nes! 

•Size is 2 7/10" high — 7 1/8" wide — 9 1/2" deep. 
•You can switch from 25 watts to 3 watts low power. 
•And, of course, the DC cable is included along with the mi:Icp -ione 
and mobile mounting bracket. 

Write for brochure — Dealer inquiries invited! 
Warranty information available at your dealer 

Company reserves the right to change specifications without notice. 

Exclusive US Distributor — Dealers Welcome! 

ORDER DIRECT 
OR AT YOUR DEALER! 

Distributed by: 
W M( 

KDK DISTRIBUTING CO., I NC. 
617 SOUTH GALLATIN ROAD — MADISON, TN 37' 1E 

Phone (615) 865-7949 



The worlds most popular 
Satellite TV receiver.... 

NO W IN A KIT! 
KLM's SKY EYE I SATELLITE RECEIVER 
brings you a whole new world of 
fantastic television entertainment ... in 
cable-quality video and sound. It is a 
two-part system, easy to install and use. 
The compact Control Console is all you 
need inside your home. The modular 
RCVR Unit mounts at or near the 
antenna. The superb performance and 
reliability of the SKY EYE I are proven 
by  the  thousands  already  in use. 

The SKY EYE I KIT comes in simple 
easy-to-assemble sections. All microwave 
circuitry is factory wired and tested.The 
assembly  manual  is clearly written, 
simple and precise. In just a short time 
you  can  be  enjoying the fabulous 
world of satellite programming. 

SKY EYE I Specifications: Single conversion/ 
image rejection circuits (easily handle strong 
and  weak  signals  without  instability  or 
distortion) • Built-in DC block for feedline-
powered LNA • Pull video tuning, 3.7 to 
4.2 GHz (for all channels, horizontal and 
vertical)  • Audio tuning 5.5 to 7.5 MHz 
(gets the subcarrier entertainment, too!) • 
Separate regulated power supplies for LNA 
and RCVR • Optional Polarity Control 
Control Console to RCVR cabling supplied. 

Complete SKY EYE I Receiver Kit: S695.00 

Order toll free: 800-538-2140 
(in Calif call 408 779-7363) 

ORDER FORM F-Sky Eye I Receiver Kit  $695.00 

Total Enclosed $   
(CA residents add sales tax) 

0 Personal Check  0 Cashiers Check/MO 

0 Visa 0 Master Charge (Bank No. _ _  1 
Acct. No 

Signature 

Print 

Name   

Address   

City   

State   Zip   

0 Send Me More Information! 

KLM ELECTRONICS, INC. 
P.O. Box 816, Morgan Hill, CA 95037 

Satellite 
Receivers • Kits - Systems - Components 

[_ "Our 11th year of innovations in. . 1 
communications equipment-

Exp. Date 

The Luly ANTENNA 
and POLARIZER 

• Completely portable Antenna, comes fully assembled (folds like 
an unbrella and is not a kit). 

• The Polarizer is an electronic rotator, which 
can change polarities with a flick of a 
switch (no moving parts). Eliminates weight, 

twisting cables, freeze 
ups, and down time. 

For More Information 
Write To: 

LULY TELECOMMUNICATIONS CORP. 
P.O. Box 2311, San Bernardino, California 92406 

(714) 888-7525 
Dealer and Distributor Inquiries Welcome 

Star View 
Systems 

H&R COM MUNICATIONS, INC. 
Route 3, Box 103G - Pocahontas, Arkansas 72455 

Introduces the 

KIT CONTAINS 

• 12' Antenna 
•AZ/EL Mount 
• 24 Channel Receiver 
•120° LNA 
• Feed Horn 

MODEL 12K 
SYSTEM ... 
A  co mplete  satellite 
receiving syste m that you 
can asse mble yourself as a 
week-end project. 

Why  spend  $7,000  to 
$10,000. Why pay so meone 
else  to  install  it.  Do  it 
yourself in a week-end and 
save. 

ONLY $ 2,400.00 
UPS 
SHIPPABLE 

•All Miscellaneous Cable 
and Connectors Needed 

• Everything You Need 
• No Special Tools Needed 
•Complete Antenna Weight Only 125 Pounds 

50 
Channels 

See Your Local Star View Dealer or Call 

800-643-0102 or 501-647-2291  r86 

Dealer Inquiries Invited 
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S ATELLITE 
TELE VISI 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 
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Photo B. Coaxial coupling cable and mounting ferrule before assembly. 

scope. The modulating sine 
wave was badly clipped. To 
correct this, a variable resis-
tor was substituted for R1 
(Fig. 1) and adjusted for a 
good sine-wave output at 
low modulation level. A 
fixed resistor was then sub-
stituted for the variable. 
Linearity improved, and 
high-end output greatly im-
proved. 
Rf-output coupling for 

the generator is made with 
a small loop in the oscilla-
tor section. Two methods 

0 
0 

0 0 

END-I S W x 3' (2) 
HOLES TO FIT CUT 
CORNERS 

SIDE- I 3/4" x 3"I2) 

can be used for a connec-
tion. If no further shielding 
of the unit is used, a BNC 
connector is mounted on 
the rear wall of the oscil-
lator cavity as shown in 
Photo A. Carefully drill a 
hole in the back plate to ac-
commodate the threaded 
ferrule of the connector, as 
shown. A pick-up loop 
about 1/8 inch by 5/8 inches 
is positioned parallel to the 
tuning capacitor and sol-
dered into the BNC connec-
tor. This works well. How-

TOP. BOTTOM 3'x 3 
MATERIAL - I/32" PC STOCK 

ALL SOLDER SEAMS INSIDE 

Fig. 3. Shield box dimensions. Actual sizes are determined 
by the tuner used. 

OUTPUT 

123'0 D 
A" LONG 

SOLDER 

343" 0 D 
I 5/8" LONG 

/4 

311 °0 D 
3 3/16" LONG 

ever, for low-level higher 
frequency work, adequate 
shielding is really required. 

The rf field from the oscil-
lator is strong, and some of 
the tuning openings cut in 
the tuner act as slot anten-
nas at harmonic frequen-
cies, making low-level work 
impossible. Consequently, 
a different coaxial method 
is used to pass through the 
printed-circuit-box shield. 

This rf coupling consists 
of a ferrule made from 
brass tubing with an inner 
diameter equal to the outer 
diameter of the coaxial ca-
ble insulator, as shown in 
Photo B. An 8-inch length of 
RG-58/U is trimmed as 
shown, and the end of the 
tubing is filed with a notch 
for easy soldering. The fer-
rule and coax are mounted 
as the back shield is assem-
bled. 
The shield is made from 

printed-circuit material 
which, in the photographs, 
is 1/32-inch double-sided 
stock. However, a single-
sided material can be used. 

FREQUENCY SCALE 

280 0 D 
6 1/4" LONG 250 OD 

3/4" LONG 

I  I 

0 

INPUT 

SOLDER 

SOLDER L 9 _ KNOB 

NOTE 
TAMA 2 RELATES 5/4 DIMENSION 
TO FREQUENCY SCALE 

Fig. 4. Cross section of the cavity resonator used for the harmonic generator. 
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UHF TV 

Channel 

14 

18 

27 

35 

43 

52 

60 

68 

77 
(83) 

Sound Carrier 

Frequency 

475.75 MHz 

499.75 

553.75 

601.75 

649.75 

703.75 

751.75 

799.75 

853.75 
(889.75) 

Table 1. UHF TV channels 
and the frequencies of the 
sound carriers associated 
with them. 

The parts are cut approxi-
mately as shown in Fig. 3, 
with the detail dimensions 
to fit the tuner. The front 
end is drilled for the tuning 
shaft and mounting screws, 
and the rear drilled for the 
coax ferrule and coaxial by-
pass capacitors. 

Locate the rear-end piece 
so that the coaxial ferrule is 
aligned through both the 
shield and cavity. The fer-
rule is first soldered into the 
tuner. Then the rear shield 
is positioned as shown in 
Photo A and soldered. The 
coaxial cable is inserted so 
that the end of the insula-
tion is just flush with the 
end of the ferrule. The loop 
is formed and soldered 
about 1/8 inch by 5/8 inches 
as shown. The fanned-out 
braid is soldered to the out-
side of the ferrule. This 
keeps the 50-Ohm imped-
ance and eliminates rf 
leakage. Replace the tuner 
covers before shielding. 

In order to avoid any un-
soldered slots leaking rf, 
the sides of the shield are 
soldered on the inside cor-
ners (copper facing inward), 
and the end pieces are 
located inside the side 
pieces (copper facing out-
ward) for soldering on the 
interior surfaces, as shown 
in Fig. 3. Each of the two 
side pieces is clamped in a 
right-angle holder for sol-
dering. An iron with a long 
tip is invaluable. The larger 
the box, the easier the sol-
dering will be. The 1/32-inch 
PC material can be cut with 



heavy scissors, which 
makes it easy to fabricate. 
The usual one-ounce cop-
per PC material is OK 
because rf cannot pene-
trate it at these frequencies. 
When completed, the only 
hole in the shield should be 
the shaft opening, with the 
solder seams continuous. 
The oscillator voltage 

should be limited to 12 
volts and should be reg-
ulated with a good quality 
IC-type regulator for sta-
bility and low noise, al-
though the current is only 
about 10 milliamperes. 
"Mostly AM" modulation is 
accomplished by capaci-
tively coupling low-level 
audio or video, limited to 
about 0.1 to 0.3 volts, into 
the base of the transistor 
(Fig. 1). FM modulation is 
capacitively coupled to the 
varactor diode, as are the 
afc or fine-tuning voltages, 
if desired. 

Dial and Calibration 

A dial blank cut from 
clear plastic made a disc 4 
inches in diameter. Two cir-
cles were scribed on the 
disk with radii of 1-1/2 
inches and 1-3/4 inches to 
facilitate marking. A 
clearance hole was made 
through the disc, and then it 
was cemented to the hub of 
a cut-down tuning knob 
which fits the coarse-tuning 
shaft. See Photo C. The 
gearing ratio spreads the 
tuning over about 340 de-
grees, which gives a read-
able dial for the frequency 
range. 
A TV set with detent 

channel tuning was used for 
calibration. This will give 
reasonable accuracy if the 
input is kept low enough so 
that the TV set afc doesn't 
pull the frequency very 
much to track the oscil-
lator. Remove the TV 
antenna to keep the input 
low. A very low-level af 
signal at 500 to 1000 Hertz 
is used to FM-modulate the 
generator (Fig. 1). The TV 
set is tuned to a local UHF 
station and the audio tuned 
in with the fine tuning at the 

Frequency  Quarter 
wavelength 

1000 MHz  7.5 cm 
1500  5.0 
2000  3.75 
2500  3.0 
3000  2.5 
3500  2.14 
4000  1.875 
4500  1.67 

Table 2. Quarter-wavelength 
distances for coaxial cavity 
center conductor calibra-
tion. Refer to Fig. 4. 

lowest possible signal 
strength. The TV set fine 
tuning is not changed dur-
ing the calibration proce-
dure. As seen from Table 1, 
there are TV sound chan-
nels on or near each 50 
MHz within about 1%, ex-
cept for channel 83 at the 
end of the dial. 
Mount the dial and cur-

sor temporarily as shown in 
Photo C. The plastic dial is 
marked on the reverse side 
with a non-washable mark-
ing pen for neatness. For 
each 50-MHz dial calibra-
tion point, set the TV to the 
appropriate channel and 
then tune the oscillator 
down from the high side for 
a weak interference pattern 
(bars) on the screen. Then 
further carefully adjust the 
generator tuning until the 
sound is tuned in. The pic-
ture pattern should still be 
seen, so you will know that 
you are not tuned to the im-
age frequency —which is 90 
MHz lower. Repeat the pro-
cedure to check the calibra-
tion. The calibration marks 
should come out in a regu-
larly-spaced pattern. Rub-
on numbers can be used for 
the frequency settings on 
the dial. 

Harmonic Generator 

A diode frequency multi-
plier is used in the harmonic 
generator to excite a wide 
tuning-range coaxial reen-
trant cavity resonator for 
the frequencies above 900 
MHz. For easy fabrication, 
the center coaxial assembly 
is made of thin-wall brass 
tubing, available in hobby 

Photo C. Dial assembly with cursor temporarily mounted 
for calibration. 

stores. It comes in suc-
cessive concentric sliding-
fit diameters from 1/16" to 
5/8", with a wall thickness 
of about 0.015". 
The outer tubing of the 

cavity is a brass toilet-over-
flow tube, 1-1/8" o.d., 
available in most hardware 
stores. The ends of the cavi-
ty are 1" copper-tubing 
caps which have an i.d. of 
1-1/8". The caps are cut 
about 3/8" long with a 
hacksaw. A hole is drilled in 
the center of one piece for 
the center conductor of the 
resonator, as seen in Photo 
D. The dimensions of the 
cavity parts are shown in 
Fig. 4. 

As a design aid for max-
imum efficiency in this type 
of construction, the follow-
ing design rules were used. 

1) For maximum Q, the 
ratio of the inner conductor 
o.d. to the outer conductor 
i.d. should be about 3.6, 
representing an impedance 
of about 77 Ohms. 

2) Sliding electrical con-
tacts are hard to make and 
harder to keep efficient. 
Therefore, use quarter-
wave chokes at joints 
wherever possible. In 
chokes, minimize the spac-
ing between the conductors 
(i.e., for low impendance). 
3) The bearing sleeve for 

Photo D. Component parts of the harmonic generator prior 
to assembly. Only one BNC connector and one end cap are 
shown. The center conductor has been scribed for calibra-
tion. 
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Photo E. Detector assembly. Arrows point to hot carrier diode and to the battery. 

the adjustable center coax 
member is at least one-
quarter-wavelength long at 
the lowest frequency used. 
4) Allow about two diam-

eters of the center-coax-
member clearance to the 
end cap at the extended 
(low-frequency) position of 
the inner conductor. This 
reduces end effects which 
would affect the linearity of 
the tuning scale. 
5) The rf feed-coupling 

loop is close to the short-

circuited end of the cavity, 
and the ground end is re-
turned to the BNC connec-
tor to reduce losses. The 
loop is actually the har-
monic-generating diode. 
The loop size should be 
small compared to the 
wavelength to minimize 
frequency pulling. 
6) If possible, have the in-

terior of the completed 
coaxial assembly silver 
plated. A thickness of 
0.0001" is adequate' and 

will not affect the sliding 
fit. 
7) The output is tapped to 

the center conductor rather 
than loop coupled. This 
gives greater output (Photo 
D). 
8) The copper and brass 

parts should fit well before 
soldering, and good low-
loss soldering helps. 
9) Several diode types 

were tried to get the best 
harmonic output without 
idling circuits. The best out-

put came from selecting 
diodes of the 1N914 type. 
Idling circuits were not 
used, to simplify tracking 
when changing frequency. 
The parts of the cavity 

were cut to size and as-
sembled loosely to posi-
tion, and file notches were 
made to locate the assem-
bly positions while solder-
ing. Pre-tin the mating sur-
faces to help the solder 
flow. The threaded cable 
bushings for the BNC con-
nector are first inserted 
from the inside of the cavity 
wall, as seen in Photo D. 
The output connection wire 
is insulated with a piece of 
coax center insulator cut to 
length and inserted before 
final assembly. 
The brass tubing is not 

hard enough to make con-
tact fingers, but a contact 
improvement can be made 
to more sharply define the 
tuning. In order to do this, 
slightly compress each end 
of the coax support bushing 
by rotating against a flat or 
in the jaws of long-nose 
pliers. This cold-working 
tends to make a tight fit on 
the sliding center coax con-
ductor. Wear life is limited, 
but it gives some improve-
ment in output. 

Detector 

Several types of diodes 
were compared for best 
sensitivity,  including 
1N914, microwave 1N21, 
and TV-mixer diodes. The 

Photo F. Harmonic generator assembled. 
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Photo G. Attenuator assembled. 



best sensitivity was ob-
tained from hot carrier 
diodes with a small amount 
of forward dc bias. These 
diodes developed as much 
as ten times the rectified af 
signal of the other types. 
Both Motorola HEP R0700 
and Hewlett Packard 
5082-2835 types worked 
equally well. Since then, 
Radio Shack has the 
5082-2835 type as their part 
number 276-1124. A for-
ward bias of about 0.25 
volts works best, and the 
maximum forward voltage 
is 0.340 volts. The output 
without bias is very poor. 
Note also that these diodes 
are very sensitive to dam-
age by electrostatic dis-
charge. 
The circuit is shown in 

Fig. 5. A small mercury 
watch battery is used in a 
voltage divider to develop 
the bias. The current drain 
is low, and the battery is not 
switched. The diode must 
have a dc return connec-
tion through the input cir-
cuit. 
The detector assembly 

was built into a small 
mount with BNC connec-
tors salvaged from a scope 
probe—see Photo E. The 
battery was mounted with-
in a clearance hole drilled 
in the PC board, and bridg-
ing wires were soldered on 
either side of the PC board 
about 90° apart to make 
contact and to retain the 
battery. This can be seen in 
the photo. 
The output level of the 

detector depends on the 
modulation used. With 
amplitude modulation on 
the generator, the rectified 
signal can be seen on an 
oscilloscope or detected 
with an audio amplifier and 

BNC 
CONNECTOR 

speaker. The scope re-
sponse needs only to be 
sensitive to the audio fre-
quency used, but it should 
be high impedance. In this 
way, 5 to 10 millivolts of 
modulated signal is easily 
read at the 4th or 5th har-
monic, whereas it is ex-
tremely difficult to detect 
an unmodulated signal 
above the second har-
monic. 
In use, the harmonic 

generator is adjusted for 
the output frequency de-
sired with AM, and then the 
desired modulation is used. 

Attenuator 

The attenuator is a wave-
guide-beyond-cutoff type.' 
A coupling loop lying on a 
diameter of a circular 
waveguide propagates a 
wave which the guide can-
not support and, therefore, 
it is attenuated. A similar 
coupling loop at some dis-
tance down the waveguide 
picks up the energy. If the 
waveguide diameter is 
small compared to the 
wavelength, the relative at-
tenuation is proportional to 
the separation of the loops. 
It is relative because of the 
difficulty in setting a "zero" 
in the vicinity of the loops. 
The loops must lie in the 
same plane and, to avoid 
reflections, must be ter-
minated  in the line-
characteristic impedance. 
For a circular waveguide, 

the cutoff wavelength of 
the lowest mode propa-
gated is 1.71 times the di-
ameter. For 4.2 GHz, this 
would be a diameter of 12.2 
cm (4.8"). Therefore, an at-
tenuator with a diameter of 
about one centimeter satis-
fies this condition. The at-
tenuation is 31.9 dB per 

BNC OR PHONO 
CONNECTOR 

50 
MEG 

270x 

/17 

I  002 

Fig. 5. The detector circuit used to set the frequency of the 
harmonic generator. 

diameter' under this condi-
tion, provided the coupling 
loops stay in the same 
plane and no harmonics are 
transmitted. The closed har-
monic for this size pipe is 
about 17 GHz. 
Because of the end ef-

fects, the closest coupling 
should be about one diam-
eter, which sets the 0-dB 
point at about 30 dB below 
the input. 

The ratio of tubing diam-
eters should be 2.31 times 
for 50-Ohm impedance and 
3.49 times for 75 Ohms. Us-
ing tubing with an id. of 
0.466", the 50-Ohm center 
conductor should be 0.188", 
and, for 75 Ohms, 0.124". 

The tubing parts are cut 
to the dimensions shown in 
Fig. 6. Cutting is easy if a 
ring is filed around the tub-
ing and the section snapped 
off. Small model maker's 
files are excellent for this. 
The metal film load resis-
tors have one lead cut off, 
and the end is scraped so 
that it can be tinned and 
then soldered to the center 
conductor. The larger tub-
ing is then soldered to the 
BNC fitting flange, and the 
ground end of the resistor 
soldered. 
The "hot" end of the 

sliding tubing is expanded 
slightly to provide some 
friction-fit to the inner 
diameter of the barrel, as 
was done with the coaxial 
cavity parts. Small brass 
hinges are used to make a 
large hinge, preventing 
relative rotation of the two 

BNC - 
FLANGE 
MOUNT (2) 

188.'00 

3/8' LONG 

466 0 D. 
3/4' LONG 

500" 0 D 
5 I/8" LONG 

ends of the attenuator, as 
shown in Fig. 6. A relative 
attenuation scale is marked 
on the inner barrel, with the 
zero at about one diameter 
The major marks for 30-dB 
intervals are separated by 
0.438" (1.11 cm), and the 
10-dB marks by 3.7 mm. The 
scale was scribed on the 
brass and the marks inked 
in. 
The hinges can be omit-

ted if the attenuator ends 
can be kept flat. 

Conclusion 

An inexpensive low-pow-
er generator has been de-
scribed for the UHF and low 
microwaves. This generator 
has capability for beginning 
the TV and FM signal re-
quirement at these frequen-
cies. The component parts 
are modular, easy to oper-
ate, and may be used in 
other applications or with 
other pieces of equipment. 
The harmonic generator 
can operate as a wave-
meter, and the attenuator 
will work at lower frequen-
cies. The shielding is effec-
tive in limiting stray signal 
radiation. Some design pa-
rameters have been given, 
which may be applied to 
other similar equipment for 
these frequencies.• 
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Fig. 6. Attenuator assembly shown in cross section. 

73 Magazine • January, 1982  51 



ANTECK, INC. 
STAINLESS STEEL WHIP—FIBERGLASS LOADING COIL 

— PATENT APPLIED. NO COILS TO CHANGE. 
— LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE) 

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION 
— FAST AND SLOW SCAN RATES 

The Model MT-1 RT mobile antenna tunes 3 2 to 30 MHz inclusive 750 watts CW. 1500 watts PEP for hams, military. 
MARS, CAP, and commercial service Center loaded for high efficiency Enables tuning to exact resonance to 
wanted frequency Allows full output from solid state finals No worry about reduced output from shut down cir 
cults Output is unaffected by moisture and the elements Tuned by a control box at the operator's position Mast 
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 volt DC 
motors for positive control No creeping during operation or mobile motion. Can be remoted up to 500 ft from 
antenna. 
MT 1RT amateur net $240 00 
MT 1RTR (retro kit for all MT-1'5)$103 00 
MT-1 amateur net 129 95 
MT •1A (marine) stainless steel $179 95 

356 
Route 1, Box 415 

9.00 UPS shipping in U.S. 
7.00 UPS in U.S. 
7.00 UPS in U.S. 
7.00 UPS in U.S 0.11.11  visA - 

ANTECK, INC. Hansen, Idaho 83334  208-423-4100 

TIIE FUTURE OFTELEVISION 
15 TODAY WITH DOWNLINK. 
Why wait until 1985 just to get three channels of satellite reception when 
Downlink s D-2X receiver can give you sixty channels of brilliantly clear 
unedited movies, sporting events, world news and special programming 
from the many satellites over the North American continent  Now 

The D-2X s modular format and state-of-the-art circuitry allow for sharp, 
colorful reception of the entire satellite bandwidth (from 3 7-4 2 gHz) 
So you can get all sixty channels plus the new channels that will be 

available in the future 
Made from the finest microwave components, the Downlink D-2X receiver 
features dual-conversion design, permitting multiple receiver installations 
and phase-lock loop processing which brings living color to your TV 

The complete and easy-to-install Downlink System including the 
D-2X receiver, low-noise amplifier. Skyvtew I antenna and cable 
can be yours for S3.595.00. So live the future of television 

now. with Downlink 

For the name of the Downlink dealer nearest you call loll-free 
800-641-4645. ext 214 In Missouri. call 800-492-4892 

DOWNUNK 

For mow .ri:vrtilation contact 
Downlink. Inc. 
30 Park Street 
Putnam Connecticut 06260 
(203) 928-7731 

ANYBODY CAN 
SELL TVRO EQUIPMENT 

But Only Our Dealers can 

sell the right equipment 

for the right price. 

Dealer Single Lot 

'1395 00 FOB Hastings 

• 12 Ft. 

• F/D .375 

Horn 

• Aluminum 24 

Section 

• Scaler 

• Rotor 

• Rotor 

LNA 
Mounts 

• Offset Polar  • 41 DB Gain 
mount  Nominal 

COMPLETE SYSTEMS AVAILABLE 

HASTINGS 
ANTENNA 
COMPANY, 
INC. 

847 W. 1ST ST. 
HASTINGS, NEBR. 68901 

402-463-3598 

FOR THE SERIOUS DEALER ONLY 
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Alaska Microwave Labs 
4335 EAST FIFTH STREET ANCHORAGE 
ALASKA 99504 (907) 338-0340 DEPT 73 
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IF YOU DO NOT BEE  406 
W114•T YOU WANT ASK 

The Vanguard 

Introducing the Model 7600 Satellite Receiver. New from Gillaspie and 
Associates. Proof positive of a new generation in satellite receiver technology: 
the successful integration of the most sought after high performance charac-
teristics and ease of operation capabilities. Attractively packaged. Affordably 
priced. 

See it today and experience the difference performance makes. 
• FULL FREQUENCY tunable audio  • Simplified channel tuning 
• Reception 3700 to 4200 MHz  • Improved video sensitivity 
• Built-in video modulator  • All wood walnut cabinet 

The Model 7600 Satellite Receiver System Package comes with its antenna 
mounted Image Re)ect Mixer (Down Convertor), 100' of RG59-U cable and 
100' of Belden DC cable with connectors installed. 

Gillaspie &Associates 
950 Benicia Ave., Sunnyvale, CA 94086 (408) 730-2500  37 

GET THE LAST WORD FIRST! 
SEE YOUR GILLASPIE & ASSOCIATES DEALER TODAY! 

SATELLITE TV SYSTEMS 
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Term, 
Check 
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C O D 
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s , TExfk,so. rospolizigNics  a 
ARLINGTON, TEXAS 76013 

""A"' 
128  817-860-5440 

 • 

SATURN V 
'STATE-OF-THE-ART  ' 

S. 

uantity discount price structures available upon 
-eguest for dealers. Dealerships, both domestic 
and foreign available in many areas. For further 
nformation, please contact John Michaels, Sales 
Manager. Telephone hours: Monday thru Thurs-
Jay, 10-4. 

li• gain 
E L E C T R O N I C S 

4558 Auburn Blvd., Sacramento, CA 95841 
(916) 452-0193 
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USSR TV satellites to encode the audio signal be-
tween the video lines of the composite TV picture. 

Quieting Curve. A graph of the signal-to-noise ratio 
(S/N) versus the carrier-to-noise ratio (C/N) for a par-
ticular satellite TV receiver. Generally for C/N above 
8 dB, S/N =C/N + 38. The point on the curve below 8 
dB C/N where S/N rapidly falls off is the FM threshold. 

Registered TVRO. The FCC accepts registered Earth 
stations so that it can be protected from possible ter-
restrial interference. Frequency coordination must 
be performed as part of the registration procedure. 

Regulated Power Supply. A dc power supply which is 
designed to prevent minor fluctuations in line volt-
age from propagating into the dc output. 

Resolution. A measure of detail reproduction in a TV 
picture which improves with increasing S/N. It is also 
a function of the number of scanning lines in a frame. 
The European color system (PAL, SECAM) has 625 
lines and better resolution than the American (NTSC) 
525-line system. 

RFI (Radio Frequency Interference). Any electrical 
spurious signals in the i-f range causing static and 
noise in a receiver. RFI can also be caused by im-
properly shielded components within a receiver. 

RMS (Root Mean Square). A method of measuring the 
average power or voltage in a sine-wave signal. See 
P-P for comparison. 

Rotor Systems. A method of rotating an LNA feed 90 
degrees to switch between vertical and horizontal 
polarizations. Many times an antenna rotor can be 
used with remote control from indoors. 

SIN (Signal-to-Noise Ratio). A TVRO measure of pic-
ture quality expressed in dB. Broadcast studios try to 
put out signals above 50 dB S/N, CATV supplies 45-50 
dB S/N, and typical VTRs have an S/N of 45 dB. 
Watchable pictures go down as far as 40 dB S/N. One 
or two dB above the C/N FM threshold of a satellite 
TV receiver will put a TVRO into the 45-dB S/N range 
for fine pictures. 

SATCOM Fl. American TV satellite operated by RCA 
to supply most of cable TV programming on 24 tran-
sponders (12 are vertical and the other 12 are hori-
zontally polarized). Also referred to as just Fl, it is 
located at 135 degrees west longitude. 

SATCOM F2. American TV satellite operated by RCA 
to supply assorted video and data programming to 
Alaska and other points in the USA. Like its sister, Fl, 
it has 24 transponders. It is located at 119 degrees 
west longitude and can be also referred to as just F2. 

Saturated Transponder. A satellite TV transponder 
which is operating at full power. They do not have 
agc circuits, so the output transponder power is 
proportional to the received signal from the Earth. 
Sometimes the uplink signal is backed off so that the 
transponder will have a longer useful life. In that 
case, EIRP levels on the Earth will also be proportion-
ally lower. 

Schottky Diodes. High-frequency solid-state recti-
fiers used to build microwave mixers. 

SCPC (Single Channel Per Carrier). One stream of 
data or programming on a satellite communications 
carrier as opposed to multiplexing many voice or 
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data subchannels within a given carrier frequency. 
Mostly used for voice (telephone), many separate 
carriers having different frequencies can fit into a 
36-MHz-wide satellite transponder. 

Scrambling. Techniques to encipher a TV signal to 
prevent unauthorized reception without a descram-
bler device. Typically this is done by coding the sync 
information of the video signal. None of satellite TV 
for CATV use is scrambled. 

SECAM (Sequential With Memory). A French color 
TV system with 625 lines per frame and 50 fields per 
second. It is also used in the USSR. 

Sensitivity. This performance parameter measures 
the input signal required to produce an adequate pic-
ture from a satellite TV receiver. 

Shielding. The design process in which electronic 
components are protected by sheet metal or other 
conductors from spurious signals. Coaxial cables are 
shielded by the outer conductor, which is grounded. 

Shrouding. Protective walls or screens around a dish 
antenna which stops side interference. It is not need-
ed at most Earth-station sites. 

Sidelobes. Areas from which noise can leak into a 
dish antenna from the side. Sidelobe performance is 
the ability of a given dish to reject these in favor of 
the satellite signal. 

Signal Combiner. This is the reverse of a signal split-
ter. It allows several TV signals on different channels 
to be merged onto a single broadband transmission 
line. Many times this device can be substituted for by 
a signal splitter connected in the reverse direction. 

Signal Distribution System. A network of signal ampli-
fiers, splitters, and cables bringing satellite and off-
the-air TV to a number of separate TV sets. Usually 
all the parts are 75-Ohm devices with baluns to con-
vert to a TV set's 300-Ohm antenna terminals. 

Signal Splitter. This is a passive device which enables 
two or more TV sets to divide a TV signal between 
them with proper balancing and isolation. It can be 
supplied in either 75- or 300-Ohm impedances. 

Signal Trap. A passive device which filters out a se-
lected channel. This can be used to control the distri-
bution of a premium (pay-TV) channel or to remove a 
source of interference. 

Single Conversion. This technique uses just a single 
local oscillator and mixer to convert a satellite TV 
signal from 3.7-4.2 GHz down to the final i-f (usually 
70 Hz). Lower parts count and ease of assembly are 
important advantages over double conversion but 
care must be taken to prevent noise on the image fre-
quency from leaking into the output. 

Sky Noise. Background microwave radiation coming 
from deep space which can be a noise source for dish 
antennas. Sky noise provides a lower boundary for 
the possible noise temperature of any dish antenna 
and is approximately 16-200 K. 

SMA Connectors. Miniature fittings to conduct sig-
nals between parts of a downconverter using small 
circular waveguide. 

Snow. Dot-type TV interference associated with 
weak signals in UHF/VHF TV pictures. See also 
Spark lies. 



SN R. See S/N. 

Solar Interference (Outage). Twice each year, the 
sun's path will position it behind the TV satellites in a 
direct line of sight with TVROs. Care must be taken 
to prevent concentrated heat from cooking the deli-
cate LNA at this time if a prime focus antenna is used 
in a TVRO. 

Space Attenuation. The loss in a TV satellite signal 
due to the fact that the beam spreads out after leav-
ing the antenna. This is a major factor in path loss. 

Sparklies. Weak signal noise which appears as a dot 
or streak interference in a satellite TV picture. Loss of 
lock in an FM video demodulator causes this, and in 
extreme cases tearing or loss of the picture will 
result. 
Spherical Antenna. This is an alternate form of dish 
antenna, easy for the layman to construct and having 
a circular cross-section instead of a parabolic one. 
Another feature is the ability to employ multiple 
feedhorns in front of the dish to receive signals from 
up to 10 TV satellites at once within a 40 degree orbi-
tal arc. Its design was invented by Oliver Swan. 

Spot Beam. An antenna downlink pattern which pro-
vides a continent-sized footprint for an INTELSAT 
satellite. Generally the term describes any narrow 
satellite beam confined to a specific relatively small 
area. 

SPTS (Satellite Private Terminal Seminar). An indus-
try educational and trade show conducted three 
times a year in various locations by Robert "Coop" 
Cooper. 
Stability. The ability of a tuning circuit to avoid drift 
that most often is caused by ambient (surrounding) 
temperature changes. Lack of stability is the main 
reason that afc circuits are used in satellite TV re-
ceivers. Crystal control provides the best stability. 
The term is also used to describe the ability of an am-
plifier to resist feedback of the output signal around 
to the input side. Home-built LNAs may become un-
stable and begin oscillating if leakage is not 
prevented. 
Sweep Generator. A test-equipment device which 
creates a signal evenly over a range of frequencies. 
They are used to align frequency-sensitive compo-
nents such as filters. 

Sync Pulse. Sync is an abbreviation for synchroniza-
tion. Horizontal and vertical oscillators lock on these 
spikes in a TV set. It is part of the video picture infor-
mation in the composite TV signal. 

Tearing. A form of weak signal interference which 
causes ragged streaks on the TV picture in vertical 
lines joining light to dark transitions. If this occurs in 
a satellite TV picture it is a good indication that the 
receiver is operating well below FM threshold. 

Termination. A connector or passive device at the 
end of a signal transmission line. This is like an end 
cap to maintain the impedance of the line. 

Terrestrial Microwave. Communications links on the 
ground using microwaves. One of the allowed 
ground frequencies is the same as the band allocated 
to TV satellites, and frequency coordination is need-
ed by commercial TVROs to resolve conflicts. 

Test Equipment. Auxiliary electronic signal generat-
ing and measuring devices used to tune and trouble-
shoot electronics equipment, including LNAs and 
satellite TV receivers. Some of these are: sweep gen-
erators, signal generators and markers, frequency 
counters, volt-ohmmeters, and oscilloscopes. 

Test Pattern. This color bar pattern helps satellite TV 
technicians properly maintain uplink and downlink 
equipment. It seldom appears on VHF/UHF TV, but 
on TV satellites it occurs when a transponder is 
unused. 

Threshold Extension. A circuit technique, sometimes 
located in the loop filter of a phase-locked loop de-
modulator, which improves the low signal perform-
ance of a receiver by lowering the FM threshold by 3 
dB C/N. 

Tilt Attenuator. A form of signal attentuator which 
compensates for the fact that high frequency sig-
nals lose more strength than low frequencies over a 
given run of transmission line. One of these is in-
serted into a signal distribution system just before a 
trunk-line amplifier. 
Translator. A TV repeater which operates on 
UHF channels 70 to 83 (806-890 MHz). It retransmits 
ordinary broadcast TV to areas which cannot get 
direct reception. 

Transients. Fluctuations in power supply voltages 
which can cause noise in a receiver and sometimes, if 
powerful enough, can damage delicate transistors in 
the LNA or receiver. 

Transponder. Satellite hardware which implements a 
channel. It consists of a receiver 36 MHz wide in the 
6-GHz uplink band and a broadcast transmitter 36 
MHz wide on the 5-GHz downlink band. TV satellites 
have 12 or 24 transponders. 

Turnkey. An equipment supplier who installs 
everything for the end user who only has to "open it 
with his key." This is the most expensive but most 
professional installation method. 
TVRO (Television Receive-Only). Acronym for a 
satellite TV receiver (Earth station) consisting of dish 
antenna, LNA, and one or more receivers. 

Tweaking. Tuning by hand to optimize performance 
of a circuit after assembly. Also called alignment. 

Twinlead. A 300-Ohm transmission line to carry TV 
signals to the set. It is made in the shape of a flat rib-
bon, having lower losses than coaxial cable (coax) 
but being less resistant to rf interference. 
TWT (Traveling Wave Tube). A high-power micro-
wave amplifier on board TV satellites. Each tran-
sponder has one. 

UHF (Ultra High Frequency). TV channels 14 through 
83 (470-890 MHz), which are 6 MHz wide. 

Ultra Low Noise LNA. See Parametric Amplifiers. 

Uplink. The Earth station which transmits TV pro-
grams to the satellite for relay back to the ground. It 
is also the name for the communications path from 
the Earth to the satellite. 
Vco (Voltage-Controlled Oscillator). A signal-
generating component which provides an input to 
the downconverter and demodulator portions of a 
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satellite IV receiver. I he oscillator's frequency is 
determined by an applied voltage. 

VCR (Video Cassette Recorder). See VTR. 

VHF (Very High Frequency). TV channels 2 through 
13 in the following bands: channels 2-4 occupy 
54 through 72 MHz, channels 5-6 occupy 76 through 
88 MHz, and channels 7-13 occupy 174 through 
216 MHz. 

Video Monitor. A high-quality television screen lack-
ing a tuning circuit which accepts video baseband in-
puts directly from a TV camera, VTR, or satellite TV 
r!ceiver with no modulator required. They are not 
mass-produced and are ironically more expensive 
than TV sets of the same size. 

Vswr (Voltage Standing Wave Ratio). A measure of 
the efficiency of a signal interface, especially the im-
pedance match of the antenna to the LNA. 

VTO (Voltage-Tuned Oscillator). Also called a 
Vco (see above). 

VTR (Video Tape Recorder). A useful adjunct to a 
satellite TV system. 

a 

1U (International Telecommunications Union). 
eals with timely issues such as frequency band 
!locations worldwide. 

Waveguide. A microwave conductor shaped in the 
form of a rectangular tube to prevent signal loss. Size 
WR229 is used for 3.7-4.2-GHz satellite TV signals. It 
can be pressurized to remove ambient moisture and 
further increase its performance. 

West Coast Feed. Satellite TV programming time 
shifted and broadcast primarily for the benefit of 
west coast viewers. If one misses a favorite movie on 
the east coast feed, he can watch it four hours later 
on the west coast transponder. 

WESTAR I. American TV satellite operated by 
Western Union. It has only 12 transponders and is 
located at 99 degrees west longitude. 

WESTAR II. American TV satellite in the WESTAR 
series located at 123.5 degrees west longitude. It also 
has just 12 transponders. 

WESTAR Ill. American 12-transponder TV satellite in 
the WESTAR series which is located at 91 degrees 
west longitude. 

Wind Loading. The force upon a satellite TV dish and 
supports caused by air pressure. Generally, a dish 
should be able to withstand 120 mph (193km/h) and 
be able to sustain a 40-mph wind without damaging 
the picture.• 

HAM HELP 
I need instruction manuals 

and schematics for a Singer/ 
Gertsch frequency meter (model 
FM-6) and a Hickok model 670 
oscilloscope. I will promptly 
reimburse with thanks for loan 
to copy or copying costs. 

Leslie W. Bruce WOOX 
335 S. 40th Street 
Boulder CO 80303 

am in need of a schematic 
for a Sideband Engineers model 
SB-450 transceiver. I will be glad 
to pay duplicating and mailing 
costs, or I will duplicate on 
receipt and send back by mail. 

Alex Haynes 
2703 Hambleton Rd. 
Annapolis MD 21140 

(301)-956-2302 

Satellite TV 
FOR THE HOME 
Sick of Network TV/ 
Our receiver lets you get 
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites, HBO. Showtime, su-
per stations, sports and 
movies worldwide. 

We don't just 
sell information! 
We Manufacture 
Hardware! 

From offshore oil rigs 
data links to hotels 
and backyard instal-
lations, we wrote the 
book constantly up-
dated. Our 94 Page 

technical information book and catalog gives you all 
the facts Inexpensive dishes, feeds, telem-
etry software, kits and more Recom-
mended reading by NASA. The Office 
of Consumer Affairs and quality com-
panies like Rockwell/Collins Send 
$7 95 today, v.• 309 

CALL 
24-hre. C.O.D. Hotline 

(305) 339-7600 

c SPACECOAST 
RESEARCH CORPORATION 

P 0 Box 442-D. Altamonte Spgs, FL 32701 

I would like to obtain informa-
tion from other radio amateurs 
on two-meter repeater locations 

in New England. I am in the pro-
cess of compiling a listing of 
two-meter repeaters in New En-
gland showing exact locations 

(mountaintops, buildings, etc.). 
Other information such as auto-
patch capabilities (access 
codes not necessary), RACES 
affiliation also are wanted. Glad 
to share information with any-
one interested. 

Ed Soomre N1BFF 
1 Alcott Drive 

Northboro MA 01532 

SATELLITE TV 
RECEIVER KITS 

FACTORY DIRECT 
We  have complete kits, 
individual boards, and 
components. Call or write 
for further information. 

STAR TRAK -46, 
SYSTEMS, INC. 
404 Arrawanna St. 

Colorado Springs, CO 80909 
(303) 475-7050 

Robby  Jera  Dave 
WBOSFR  NOAGT  WDOCDU 

I need a copy of the scanner 
circuit that was popular for the 
HW-202 in 1975. Mine has 
stopped working. 

Gordon Lauder W9PVD 
Rt. 2 

Webster WI 54893 

I am collecting club bulletins 
from all over the world. Who will 
send me a copy of his club 
bulletin? I'll send ours plus 
postage costs. 

Marc Demoor ON1GR 
Vredestraat 13 
B-9720 De Pints 

Belgium 

LIVE VIA SATELLITE 

$399 COMPLETE 
RECEIVING 
SYSTEM 

• DISH ANTENNA 

•PREAMPLIFIER 

• RECEIVER 

JUST PUBLISHED 8'. X 11 
BOON glees 3 wealth of up 
dated  Mountie'  on  • 
estee m • ROCOIVOM • LOU  m . 
NM. Amplifiers • Swam  uff0ER $300 
• SU MS • Enelpment •  DISH  v wo ANTENNA 
Magefactirgn • ova mom  FOR ROOF OR   
Our book takes the mystery out of the sophisticated technology 
of satellite transmission and reception This volume represents all 
the essential knowledge made easy to understand and will show 
you how easy it is to have a 90 channel reception system so that 
YOu Can enloy first run movies foreign films Las Vegas enter. 
tamment, live sports and much more Everything being telecast 
in the world could be yours at a twist of a knobi 

LIVE VIA S ATELLITE, INC. 
PO Box 2561 Dept M-1  Delray Beach FL 35444 

Send '995 plus '2 50 shipping & handling 
or Call our 24 hr COD order line 15051 845-4447 

Name 

Address 
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Stuck with a problem? 
Our TE-12P Encoder might be just the solution to pull 

you out of a sticky situation. Need a different CTCSS 
tore for each channel in a multi-channel Public Safety 
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be 
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we're a stickler for 
1day delivery with a full 1 year warranty. 

• Output level flat to within 1.5db over entire range selected. 
• Immune to RF. 
• Powered by 6-30vdc, unregulated at 8 ma. 
• Low impedance, low distortion, adjustable sinewave output, 
5v peak-to-peak. 
• Instant start-up. 
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67.0 XZ  85.4 YA  103.5 lA  127.3 3A  156.7 5A  192.8 7A 
71.9 XA  88.5 YB  107.2 1B  131.8 3B  162.2 5B  203.5 M1 
74.4 WA  91.5 ZZ  110.9 2Z  136.5 4Z  167.9 6Z 
77.0 Xt3  94.8 ZA  114.8 2A  141.3 4A  173.8 6A 
79.7SP  97.4 ZB  118.8 2B  146.2 4B  179.9 6B 
82.5 YZ  100.0 1Z  123.0 3Z  151.4 5Z  186.2 7Z 

• Frequency accuracy, ±.1 Hz maximum -40°C to +85°C 
• Frequencies to 250 Hz available on special order. 
• Continuous tone 

TE-12PB 

TEST-TONES: 
600 
1000 
1500 
2175 
2805 

TOUCH-TONES: 
697  1209 
770  1336 
852  1477 
941  1633 

BURST TONES: 
1600  1850  2150  2400 
1650  1900  2200  2450 
1700  1950  2250  2500 
1750  2000  2300  2550 
1800  2100  2350 

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

$89.95 

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

= 



Going Bird Hunting? 
Satellite Central, part III 

Stephen Gibson 

PO Box 38386 
Hollywood CA 90038 

Aside from making your 
equipment work, find-

ing the satellite may be 
your biggest problem. Typi-
cal dish-antenna beam-
widths run less than 2 de-
grees, so you may end up 
scanning the skies for 
hours. You can cut the job 

down to only a few min-
utes, however, if you know 
the location of the satellite 
relative to your particular 
location. Here's how to 
do it. 
By now you know that 

most of the interesting TV 
satellites are located in geo-
synchronous orbit above 
the Earth's equator. The 
idea of equatorial satellites 
is not new. In fact, this ideal 
coverage spot was suggest-
ed nearly 37 years ago by 
famed science-fiction writ-

RCA Fl 
135.W 

CONSTAR A 
128.W 

WESTAR II 
WESTERN UNION 
123 5.W 4 

22.300 MILES 

RCA F2 

ASIA A•3 
CANADA 
114 .* 

CANADA 
AN1K El• I 

ii 109 .* 

ANIN Al 
CANADA 
104 .* 

WESTAR I 
WESTERN UNION 
99° W 

CLARK 
BEL r 

CONSTAR B 
95. 

CONSTAR C ) 
87° 

WESTAR III 
91. 

Fig. 1. Geostationary satellites. Clarke-belt satellites circle 
the globe above the equator at the same rotational speed as 
the Earth. They appear to us as fixed points in the sky, which 
simplifies antenna pointing. 
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er, Arthur C. Clarke, who 
published an article in 
Wireless World called "Ex-
tra-Terrestrial Relays." Fan-
cy that! It's taken some 
time for the idea to catch 
on. Bob Cooper W5KHT 
suggested that we name the 
belt after Clarke. Good idea. 
Can we see Clarke-belt 

satellites as we did Sputnik? 
You'd have to really squint 
because they orbit the 
Earth nearly 22,300 miles 
out! To an observer here on 
Earth, the satellites in Fig. 1 
appear to be standing still 
because they circle the 
Earth every 24 hours . and 
in the same direction. This 
makes tracking a piece of 
cake. Just point the dish 
and walk away, hoping a 
whiff of wind doesn't blow 
you off boresight! 

Getting Our Bearings 

To locate a satellite, we 
must use some frame of ref-
erence or coordinate sys-
tem. While astronomers use 
the galactic, ecliptic, and 
equatorial systems, we can 
take the easy way and use 
the horizon-coordinate sys-
tem because the satellites 
appear to us as static points 
in the sky. Horizon coor-
dinates are simply azimuth 
and elevation. Think of 
elevation as being so many 

vertical degrees up from 
your horizon and think of 
azimuth as a horizontal 
twist around to the satellite 
from a point looking at true 
north. The vertical tilt and 
the horizontal twist are 
seen in Fig. 2. That's all 
there is to it. 

Let's get some idea of 
what the belt looks like 
from your location. We also 
can find a good spot for the 
dish at the same time. Go 
outside and look at the 
southern sky (readers below 
the equator look north). If 
you are at a medium lati-
tude, say 30 to 40 degrees 
north, imagine a giant rain-
bow arch sweeping across 
the southern sky from east 
to west with its highest 
point about 45 degrees off 
the horizon (see Fig. 3). 
Perhaps your imaginary 
rainbow passes through a 
tree or rooftop. If so, you'd 
better find another spot for 
your dish. 

At this point it's a good 
idea to do some research, 
and either calculate, com-
pute, or buy a computer 
printout of satellite coor-
dinates for your specific 
cation. Then go outside 
again and pinpoint the di-
rection of each satellite you 
may want to receive before 



lb) 

(0) 906 

Fig. 2. Az/el coordinates are simple to understand. Elevation 
is a vertical tilt. Azimuth is a horizontal twist from true 
north (not magnetic north). (a) Elevation angle is measured 
from your horizon. (b) Azimuth angle is measured from true 
north turning clockwise. 

CLARK BELT BELT 

YOUR HORIZON 

LOOKING 
SOUTH 

Fig. 3. To an observer at 30 to 40 degrees latitude, the Clarke 
belt appears as a giant rainbow. At the equator, the Clarke 
belt appears directly overhead stretching east and west 

you start pouring a con-
crete antenna base. A 
friend of mine skipped this 
step and accidentally erect-
ed his dish so that the best 
TV satellite worth viewing 
was directly behind a tree! 

Even a clear shot doesn't 
mean you won't have prob-
lems, however. I recently 
moved to a mountaintop 
where nothing would block 
my view. Nothing, that is, 
except heavy interference 
from Ma Bell who just hap-
pens to share this same fre-
quency band (3.7-4.2 GHz)! 
Ma Bell is a different kind 
of blockage. I'll cover the 
illness and the cure for in-
terference in a future 
"Satellite Central." 

Finding All the Info 

Scores of articles (and 
even books) have been pub-
lished on how to calculate 
satellite bearings. I've 
assembled a bibliography 

of a select few in the box on 
this page so that you can 
go hunting for back issues. 
Or you can scan the pages 
of 73 for someone who'll 
generate a bearing chart for 
you by computer. If you 
own a computer or know 
somebody who'll lend you 
one, you can use the pro-
gram listing given here. It's 
nothing fancy, but it will 
give you answers with even 
greater accuracy than you 
need to point your dish. 

It doesn't matter if you 
opt for graphs or calcula-
tors or even a computer to 
do the work. You still need 
three pieces of information 
before you begin: (1) The 
longitude of the desired 
satellite, (2) your longitude, 
and (3) your latitude. 

Perhaps you're wonder-
ing why we need only the 
longitude of the satellite? 
Another look at Fig. 1 will 
show you that despite their 

Go Crazy Doing It Yourself 

The following cookbook procedure is a summary of several 
articles on the subject which I've reduced down to three for-
mulas. Even at that, you may find the process burdensome 
without a full-function programmable calculator. In the 
unlikely event that you are reduced to the bare essentials of 
just a cheapy pocket job or, God forbid, a book of trig tables, 
here are the exact steps to take: 
1) Find out if the satellite is visible from your location and 

skip this step if you're pretty sure the bird can be seen. Other-
wise, calculate the following (watching the signs!): 
LD = Satellite Longitude - Your Longitude 
Stop here if LD is greater than 81.3 degrees: You can't see it 

because it's below your horizon. 
Then, where LAT = your latitude (use a negative latitude if 

you are below the equator) and AD = the number of angular 
degrees you are from the satellite subpoint, do: 
AD= cos -1  (cos LD cos LAT) 
AD must be less than 81.3 degrees or you should forget it. 
2a) Calculate azimuth if you are in the northern hemisphere, 

where LAT = your latitude: 
AZ = 180 + tan -1  (tan LD/sin LAT) 
2b) Calculate azimuth if you are in the southern hemi-

sphere by using a negative sign in front of latitude, where LAT 
= - (your latitude): 
AZ = tan -I (tan LD/sin LAT) 
3) Calculate elevation angle: 

EL= tan -1  (cos LD cos LAT - 151/  1 - (cos LD cos LAT)2 

You can read more about bird hunting and even dig into the 
math in the following references: 

"Microcomputers and the Satellite Station," Taggart, 73, 
February, 1980. 
"Locating Geosynchronous Satellites," Johnston, ()ST, 
March. 1978. 
"Calculating Antenna Bearings  Shuch. Ham Radio, May, 
1978. 
Satellite Navigator Manual, Gibson, published by STTI. 

distance, the latitude of the 
birds is really zero because 
they orbit directly above 
the equator. That's zero de-
grees latitude. So all we 
need is longitude. This is 
measured in degrees run-
ning east or west from 
Greenwich, England. If you 
look at the program listing, 
you'll see the west longi-
tude of nearly all Clarke-
belt satellites down in the 
data statements. 
Next, you'll need your 

site coordinates. Like the 
satellites, your location is 
measured from the same 
references, Greenwich, 
England, and the equator. A 
good place to look for your 
coordinates is on a topo-
graphical map. You can buy 
one for your area from a 
map store or direct from 
the Department of the In-
terior. Aeronautical maps 

are another good source. 
Even an atlas will do. 
If you can't find a map, 

call a local radio or TV sta-
tion and use their coordi-
nates. Perhaps the coordi-
nates of the club repeater 
will do if it's not too far 
away. Your local airport 
tower may be able to give 
you their coordinates. As a 
last resort, look in books 
dealing with astrology! You 
may find coordinates for 
your city or one nearby be-
cause astrologers also need 
coordinates to construct 
their charts. 

Hair-Splitting Accuracy 

Despite what the purists 
may say, practical experi-
ence has proven that you 
can be 15 or 30 miles off in 
coordinates and still find 
the bird! It's really all 
a matter of accuracy in 
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Program listing. 

10 CLEAR  RESTORE : CLS 
20 PRINT"CLARK BELT SATELLITE PROGRAM" 
30 PRINT:'(G)  1981  STEPHEN GIBSON 
40 ' 

50 PRINT"EARTH STATION COORDINATES:":PRINT 
60 PRINT"LONGITUDE — INPUT DEGREES.MINUTES,SECONDS" 

70 INPUT VD,VN.VS 
80 INPUT"IS THAT EAST OR WEST LONGITUDE  (1/9)  ";V$ 
90 PRINT:PRINT"LATITUDE — INPUT DEGREES,NINUTES,SECONDS" 
100 INPUT HD,HM,HS 
110 INPUT"IS THAT NORTH OR SOUTH LATITUDE  (HIS)  ";N$ 

120 ' 
130 CIS 
140 PRINT " CLARK BELT SATELLITE ANTENNA BEARINGS" 

150 PRINT  
160 PRINT"SATELLITE"."LONGITUDE"," AZIMUTH"." ELEVATION" 

170 PRINT  
160 ' 
190  SS."W":' WEST LONG FOR ALL SATELLITES!! 
200 G  VD+( VM.V V60) /60  A . 1104.(11514.HS /60 ) /60 
210 IF A.0 THEN A..001 

220 IF V WW"THEN G.—G 
230 IF li$."S"THEN A.—A 
240 
250 'CALCULATIONS 
260 FOR J.IT054  READ SAS  F :F  —F 

270 II  G — (P) 
200 IF 11, 180 THEN II . B-360 
290 IFB<-1BOTHEN11-1+360 
300 IFB. ,111.3THEN 0.11-81.3:  GOTO 520  'ERROR!) 

310 Q.(COS(B 4 .0174533)).(COS(A 4 .0174533)) 
320 C.(—ATN(Q/SQR(-1/.(1+1))+1.5708) 457.29576 
330 IFC. ,81.3THEND.C-111.3: GOTO 520 :'  ERROR)! 

340 ' 
350 ' DO PRINT—OUT 
360 CI.C 469.057:'MILES TOO SUBPOINT  (NOT USED) 

370 AA.180*(ATN(TAN(B*.0174533)/SIN(A 4 .0174533))) 457.29578 
380 IFA.c.OTHENAA.AA-1110 
390 8.3957:H.22245 

400 0.5011((Rf2).((11+111t2)-2 4R4 (R.H) 4COS(C 4 .0174533)) 
410 EE. MS.2).(Ri2)-1(11 011,2)))/(2 41.5) 
420 E.(—ATN(EE/SQR(—EE 4EE.1))+1.57011) 457.295711-90 
430 ' 
440 PRINT SAS , *I MF) , AA . E 

450 • 

460 NEXT 
470 ' 
480 INPUT"WANT ANOTHER Y/11 ";AO:  IF 40. 0" THEN  10 
490 ' 

500 END 
510 • 
520 • ERROR FLAG 
530 PRINT SAS," BELOW HORIZON BY ";0;" DEGREES":GOTO 460 

540  ' 
550 DATA "ATS-3",69."GOES—I",75 
560 DATA "CONSTAR 3".87,"WESTAR  3",91,"CONSTAR 2",95,"WESTAR  1%99 
570 DATA "ANIK Al",104,"5115-1",105,"ANIK A2",106.5."ANIK B".109,"ANIK A3",11: 

580 DATA "—CTS—".116,"SATCOM 2",I19,"WESTAR 2",123.5."CONSTAR  l".120 
590 DATA "SATCOM  310,132."SATCON  I",135,"SMS-2".135 
600 DATA "ATS-6",I40,"ATS-1".149,"STATSIONAR  10 ,I70 
610 DATA "INTELSAT IV F4",181."MARISAT 2",1113,"INTELSAT IV FR". 186 

620 DATA "STATSIONAR  J".220,"—CS-",225."—ETS—",230,"—BSE—",250 
630 DATA "STATSIONAR T",26 WEKRAN 2",261,"EKRAN  1".261."STATSIONAR 6%275 

640 DATA "PALAPA  l".277,"STATSIONAR  1",280,"PALAPA 2",283,"MARISAT  3%2117 
650 DATA "INTELSAT IVA F3".297."INTELSAT IV Fl".298.6."INTELSAT  IV F6",300 
660 DATA "INTELSAT IV F5".300,"STATSIONAR 5".302,"SYMPNONIE  1%311 
670 DATA "STATSIONAR 9,3I5 
680 DATA "INTELSAT  IV F7",I,"INTELSAT  IV F2",4,"SYMPHONIE 2,11.5 
690 DATA "STATSIONAR 4",14,"SIRIC",15,"MARISAT  1",15,"INTELSAT IVA F4",19.5 
700 DATA "INTELSAT  IVA Fl",24.5,"STATSIONAR 8",25,"INTELSAT  IVA F2",29.5 

710 DATA "INTELSAT  IV F3 ,36.5 
720 END 

pointing your dish. The 
typical readouts you might 
use, such as a carpenter's 
inclinometer or a compass, 
may get you within a cou-
ple of degrees, anyway. It's 
like trying to read fractions 
of mph on your auto speed-
ometer! That's why accur-
acy in calculations to sever-
al places is unnecessary. 

We'll attempt to solve this 
problem later on with a 
digital or analog readout. 
There is a limit to the 

number of satellites that 
you can see from your loca-
tion. The curvature of the 
Earth blocks your view. The 
limit of your visibility is 
about 81 angular degrees in 
any direction. And, because 

APARTMENT BLUES? 
Gel on the or NOW' 

with 

HANDBOOK OF APARTMENT OPERATION 
by Dan Fox, W2100 

Everything you need to know about operating trom these 

tough spots. Over 150 fact-fined pages cover 

every aspect of apartment/condo operation. 

MONEY BACK GUARANTEE 

only $12.50 + $1.50 p&h Check, MC, VISA (card#•date) 

to Wessex Publishing Co. Dept. B9 

POB 175 N. Chelmsford, MA. 01863 

the satellites are located 
above the equator, you will 
see fewer birds as you move 
north or south. If your an-
tenna were located on the 
equator, you could look ± 
81 degrees along the Clarke 
belt and see a maximum 
number of birds. It's a great 
location except that very 
few birds lay footprints on 
the equator. See "Satellite 
Central, part I" (73 for No-
vember) about footprints. 
So, you've got to move to-
wards the footprints to re-
ceive pictures. 

As you move farther 
away from the equator, the 
birds on the ends of the belt 
begin to drop below your 
horizon. At a point roughly 
81 degrees north (or south), 
all the satellites drop from 
your view. What? No satel-
lite TV at the north pole? At 
Thule, Greenland, for exam-
ple, SATCOM II is just 
about 1 degree off the hori-
zon. The Armed Forces Net-
work uses a massive dish 
pointed at the horizon to 
receive transponder 9. 

Signal level is not their 
only problem. At nearly 
zero degrees elevation, the 
dish intercepts terrestrial 
noise from the Earth which 
greatly increases their noise 
floor. 

Save Time With a Computer 

Perhaps the best way to 
get satellite bearings is with 
a computer. It's fast, accu-
rate, and eliminates any 
drudgery other than merely 
typing the program into the 
machine. The listing given 
with this article is short and 
devoid of any fancy format-
ting because I have no idea 
which machine you'll be us-
ing. It's in Microsoft BASIC. 
Take it from there. 
In a nutshell, the pro-

gram asks for your coordi-
nates and then calculates 
azimuth and elevation for 
each  satellite  in  its 
54-satellite data base. You 
can add new birds to the 
data statements as they are 
put into orbit. Just be sure 
to adjust the size of the 

FOR/NEXT loop on line 260 
to accommodate them. 

Buried in the code, down 
in line 400, is the calcula-
tion for what is known as 
slant-range. It is the dis-
tance to the satellite from 
your location and not much 
use to you unless you want 
to calculate signal level 
and happen to have an in-
tensity-matrix overlay 
somewhere else. You still 
may want to include it in 
the printout. Just print the 
variable S in line 440. Then 
add ,"DISTANCE" onto the 
end of line 160 so you will 
have a title for the distance 
column (don't forget the 
comma). You also will find 
that Cl in line 360 is the dis-
tance to the satellite sub-
point, a spot on the globe 
directly below the bird. You 
may want to print it, too. 

The formulas don't work 
for the special case of an 
Earth station exactly on the 
equator. Everything works 
fine if you move the dish 
a short distance north or 
south. I've inserted a minor 
fudge factor of a few sec-
onds of latitude in line 210 
just in case you want to test 
your suspicions and see 
that a dish at that spot 
would indeed have an azi-
muth bearing of 90 degrees 
or 270 degrees. While fudge 
factors are not a very good 
idea, especially in a com-
puter program, it sure beats 
getting a "division by zero" 
error message. Besides, the 
output still will be accurate 
to within 7.2 seconds of arc! 
It's hardly worth mention-
ing when you consider the 
real effort will be erecting 
that 10-to-20-meter dish on 
the equator to receive what 
few signals are actually 
available! 

Other mods worth con-
sidering are an error trap so 
that only visible satellites 
are printed. You may also 
want a software counter so 
that the ouput doesn't 
scroll off the screen until 
the program receives a key-
board command. If you 
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have a printer, it's a simple 
matter to change all the 
PRINT statements to 
LPRINT. Or you could store 
the answers in another ar-
ray, then branch to a printer 
subroutine. TRS-80 Model I 
users need only POKE the 
printer device control block 
with the CRT vectors and 

LPRINT thereby, having 
their cake and eating it with 
optional branches. 
Satellite Central needs 

your input of comments 
and ideas—with full credit 
to be given, of course. Most 
of the new developments in 
just the last two years have 
been from hams like your-

apntirn+-
SCANNERS 

'11111111 M 
LOWEST 

POSSIBLE 
PRICES 
ANYWHERE 

(813) 597-1808 

BEARCAT  350 
BEARCAT• 300 
BEARCAT• 250 
BEARCAT' 20/20 
BEARCAT' 210XL 
BEARCAT• 100 

S399.95 
S339.95 
S269.95 
S279.95 
S219.00 
S289.95 

ADD S7.00 PER SCANNER FOR U.P.S. 
SHIPPING. NOC.O.D. OR CREDIT 
CARDS ALLOW 30.45 DAYS SHIPPING 
ON SOME MODELS. WRITE OR CALL 
FOR SPEC. SHEETS. 

EVERGLADES COMMUNICATIONS 

2184 J&C BLVD. NAPLES, FLA. 33942 

self who have adopted a 
"Gee whiz, why can't we do 
it this way?" attitude, and 
have developed extraordi-
nary designs that "won't 
work" according to the old 
guard. Yet simple things 
like $75 receivers and 
cheap window-screen an-
tennas are appearing every-

MICROWAVE ANTENNAS 

.427 

NORDLUND & ASSOCIATES 

where. The time is right for 
you to join in the fun of 
receiving TV from space. 
If you have a question re-

garding the topics we cover 
here, feel free to drop me a 
line (letters only, no calls, 
please). Sorry, I can answer 
mail only when it is accom-
panied by an SASE 

Enjoy Satellite TV Now 

Better than Cable TV—Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows—worldwide, crystal clear 
reception connects to any TV set. Big (8x 11 in. 
book loaded with details, photos, plans, kits— 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send S7 95 TODAY'  • S2 00 for is' 
au  ' • rder line (3051 862-5060 

GLOBAL ELECTRONICS, 
P.O. Box 219-H, Maitland, Florida 32751 

HOLIDAY  SPECIAL 
(..0•,'I'LL IL  ASSI..%11,LI D AND TESTED  RLAUsr  10 INS1 ALL  NO1 A k II 

AMATEUR TELEVISION MICROWAVE DOWNCONVERTER 

50• dB SYSTEM GAIN 
TUNES 2.1 Gllz.  2.4 GHz, 
PREAMPLIFIER 20. dB GAIN  2.5 ciB NF 
OUTPUT TUNES TV CHANNELS 2 TO 5 
OUTPUT IMPEDANCE 75 OR 303 OHMS 
FULL YEAR WARRANTY 
PERFORMANCE GUARANTEED OP. 
YOUR MONEY REFUNDED 

$179.95 
INCLUDING SHIPPING (U.P.S.) 
TWO FOR $345.00  DEC. 1981 ONLY 

VISA AND MASTERCARD ACCEPTED 

E A. 

CALL (804) 489-2156 
AVAILABLE SEPARATELY  FULLY ASSEMBLED AND TESTED 

lu  dU PREA' I IFIER $49.95, SLOTTED WAVEGUIDE ANTENNA (15- dB GAIN) $29.95, POWER SUPPLY $34.95 

EXTRA  PLESSEY  - AVANTEK  •  EXTRA 
WE NOW STOCK PLESSEY 1000 SLRIE S ICS 

AVANTEK GPO SERIES AMPLIFIERSIGPD 401, GPD 402, GPD 403)  12 14 dB GAIN 5  500 MHZ. SPECIAL  $25.00 ea. 

AVANTEK VTO OSCILLATORS $130.00 EA. CIRCUIT BOARDS FOR GPO 400 SERIES AMPS  2.00 ea. 

VIRGINIA RESIDENTS PLEASE ADD 4 STATE SALES TAX  ADD $1.00 PER ORDER FOR SHIPPING 

See you at the Richmond, VA Hamfest in January 
See you at the Vienna, VA Hamfest in February 

ELECTRONIC HOBBY INNOVATIONS 
7510 GRANBY STREET SUITE 207  NORFOLK, VIRGINIA 23505  18041 489 2151, 
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CT2100 
HAL Puts MORE Behind The Buttons 

45-1200 Baud RTTY 
1-100 WPM Morse 

Code 

72 or 36 
Character 
Lines 

2 Page 
Display 

 DATA 
.6001 

11 .1 .11 111 1 
O.  NC   • • • AM 

N T INNS W IN 
MODEM   

• u, o  211, IN N 

Black 
or 

White 
Characters 

Unshift 
Status  on 
Indicator  Space 
on Screen  (For Baudot) 

Communi)calons To 
tISPI. A Y t  •  

Half 
or 
Full 
Duplex 

Auto 
TX/RX 
Control 

Synchronous 
Idle 

("Diddle") 

•  01.  /VA 

TUNING ININCATORS 
ow  ow  •, •  Vacs 

Auto  All 3 RTTY 
Four Internal  Mark-Hold  Shifts 
RTTY Demodulators  (High or Low Tones) 
• High Tones (U.S. Standard) 
• Low Tones (IARU Standard) 
• 103 Modem (1070/1270 HZ) 
• 202 Modem (1200/2200 HZ) 

,--CT2100 System. 

1 
MO 

  Audio or 
RS232 
Data 

LED Tuning Indicators • 
-Plus-

On-Screen Tuning Bar 
-Plus-

Ext. Scope Connections 

TX RX CONTROL 
%um ft .01 

11.  MI  IN  * 
KM  •••• , 0 

14.1--71  
mil No  

aflrul 

,  *N W 

CT2100 
MONITOR 

Transmit 
and Receive 

With RTTY Loop Devices 

Input Audio 
From 

Receiver or Tape 

• CT2100 Communications Terminal 
• KB2100 Keyboard 
• Video Monitor 
• Printer (300Bd Serial ASCII-MPI-88G) 

• 24 Line Display 
• 2 Pages of 72 
Character Lines 

-01'-
4 Pages of 36 
Character Lines 
• Split Screen 
(with KB2100) 

CT21 

• RM2100 Rack Adapter 
• MSG2100 2000 Character 
"Brag Tape" ROM 

Communications Terminal 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 

217-367-7373 

CT2100 

Audio Monitor 
For Either 

Input or Output 
Signals 

Internal Speaker 
Plus External Output 

4 1111 11 01 ‘4  

KB2100 

4  
9" TV Monitoi Vl  

NO W! NAL Equipment is 
in stock at leading Amateur 
Dealers. 



When it comes to 

AMATEUR 
RADIO QSL's 

it's the 

ONLY BOOK! 
US or Foreign Listings 

198a2 ca  D O S 
NOW READY! 

Here they are!  The latest editions. World-
famous  Radio  Amateur  Callbooks, the 
most respected and complete listing of 
radio amateurs.  Lists calls, license classes, 

address Information. Loaded with special 
features such as call changes, prefixes of 

the world, standard time charts, world-
wide QSL bureaus, and more.  The U.S. 
Edition  features  over 400,000  listings, 
with  over  70,000  changes  from  last 
year.  The  Foreign  Edition  has  over 

370,000  listings,  over  60,000  changes. 
Place your order for the new 1982 Radio 
Amateur Callbooks, available now. 

Each  Shipping  Total 

US Cannook 

Foreign 
Callbook 

$18.95 $3.05 $22.00 

$17.95 $3.05 $21.00 

Order both books at the same time for 
$39.95 including shipping. 

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. 

- 4 4 
SPECIAL LIMITED OFFER! "  

Amateur Radio 
Emblem Patch 

only $2.50 postpaid AMATEuli itA1.0 

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

ORDER TODAY' 

RADIO AMATEUR I I 
cali book INC 

44. 
„ 

Dept.  B 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 

TEMPO 
hand-helds 

SAVE 
$$ 

on all models! 
Synthesized models availa 
ble for 146,220 or 440 MHz 
FM Comes with telescoping 
whip antenna, 450 ma/hr 
nicad battery, wall charger 8 
earphone Size 2 5"w 
6 5"h 1 6"d, 1 lb 
Shown with optional TIP 

TEMPO S-5 800 ch., 144-147.995 MHz. 1/5 watts out 

Regular $279 - Sale $24995 
TEMPO S-5T as above v4/12 button Touch tone pad 

Regular $309 - Sale $27995 
TEMPO S-1 800 ch , 144-147995 Mhz, 2 watts out 

Regular $279 - Sale $24995 
TEMPO S-1T as above w/12 button TIP installed 

Regular $309 - Sale $27995 
5-5 & 5-1 Accessories: 
HM-5 Speaker/microphone   $35.00 
S-30 2m FM 30w amplifier (Reg $89) SALE 84.95 
S-80 2m FM 80w amplifier (Reg $149) SALE 139.95 
TS-HA 2m threaded flexible antenna   8.00 

TEMPO S2 1000 ch, 220-224 995 Mhz. 2 watts out 

Regular $289 - Sale $25995 
TEMPO S-2T as above w/12 button TTP installed 

Regular $319 - Sale $289" 
5-2 Accessories: 
HM-5 Speaker/microphone   $35.00 
S-20 220 MHz FM 20w amp. (Reg $89) SALE 84.95 
TS-HA-2 220 MHz threaded flexible antenna.. 8.00 

TEMPO S-4 440-449 995 MHz, 25 Khz spacing. 2w 

Regular $289 - Sale $25995 
S-4T-12 as above with 12 button TIP installed 

Regular $319 - Sale $28995 
S-4T-16 as above with 16-button TIP installed 

Regular $339 - Sale $30995 
5-4 Accessories. 
HM-6 Speaker/microphone   $ 35.00 
S-40 440 MHz 40w amp (Reg $149) SALE 139.95 

Acf essuries tor all models: 
TS-AD Antenna thread to BNC adaptor   $10.00 
TS-CC Carrying case   20.00 
TS-CC-TT Carrying case for TIP HT   20.00 
TS-MC Cigarette lighter charger   6.00 
TS-BP2 Extra 450 ma/hr battery pack   25.00 

Send Check or Money Order. For prompt shipment. 
call TOLL FREE 1-800-558-0411 and use MASTER-
CARD or VISA: COD orders O.K. Allow $5" for UPS 
shipping charges - 48 States 

VISA' 

AMATEUR 
ELECTRONIC SUPPLY 
4828 W. Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores In: Clearwater FL • 

Orlando FL • Wickliffe, OH • Las Vegas NV 

HF MOBILES 
DELIVER 
FIXED STATION 
PERFORMANCE 
Hustler HF antennas deliver 
outstanding signal reports — 
wherever you're mobile! 

Design your own HF mobile 
fran a full selection of tap-
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. 

On Ammo% 

3275 North "B" Avenue 
Kissimmee, Florida 32741 

Cornisony 

--See List of Advertisers on page 130 73 Magazine • January, 1982  65 



TEST 
YOUR 
WINGS 

Icarus had the right idea. He, and probably every man 
since the beginning of time, wanted to fly. He had the 
right idea, but the wrong equipment. With Instant Soft-
ware's Flight Simulation Series and your TRS-80, you're 
equipped to fly the World War II reconnaissance mis-
sions, perform the feats of a daring mountain bush pilot 
and experience first hand the tense atmosphere of an air 
traffic control tower. 
Find out what Icarus had to learn the hard way.. . and 

master it, with Instant Software's Flight Series. 
FLIGHT PATH 

O'Hare—A control tower simulation in which you become an Air Traffic Controller. 
You are responsible for hundreds of human lives, as you guide aircraft through your 
control sector to a safe landing. 
You'll have to deal with different aircraft requirements, wind change warnings and 

potential mid-air collisions. 
Mountain Pilot—Transforms you into a daring bush pilot as you fly badly needed 
supplies to a remote gold mining camp. You must cross a hazardous mountain 
range, while struggling with headwinds, tricky navigation and diminishing fuel. 
Precision Approach Radar—Combines the skills of pilot and Air Traffic 
Controller. 
The Flight Path package involves you in both sides of flight procedure, 

from the thrill of flying to the tense drama of air traffic control. 
TRS-80 Model I, Level II, 16K RAM; Model III, 16K. 
Order No. 017111-A55 Tape $9.95 plus $2.50 shipping. 

NIGHT FLIGHT 
It's May, 1941, the dreaded Axis battleship, the Bismarck, has 

broken out of the North Sea and is now somewhere in the North 
Atlantic. Your mission: make a nighttime photo reconnaissance fight 
over the Bismarck. 
Somewhere out in the cold, gray North Atlantic, the Bismarck tries 

to elude her pursuers. Your photos are vital. Launch yourself into the 
night sky with the Night Flight package. 
TRS-80 Model I. Level II, 16K; Model III, 16K. 
Order No. 011711-A56 Tape $9.95 plus $2.50 shipping. 

JET FIGHTER PILOT 
The Jet Fignter Pilot package takes you as close to real combat fly-

ing as possible... without pulling G's. 
In this brilliantly realistic simulation, you become the pilot of a 

high performance, twin turbo-jet fighter. Total control of the aircraft 
is yours. 
All controls respond the same as they would on a real jet fight-

er. You'll have to constantly monitor your display and make 
adjustments to your throttle, flaps, rudder and air spoilers. You 
decide when to retract flaps, landing gear and release the 
auxiliary fuel drop-tanks. 
Afteryou've flown a few missions with the Jet 

Fighter package, you'll know you've earned your 
wings. TRS-80 Model I, Level II, 16K; Model III, 16K. 
Order No. 0159R-A53 Tape $14.95 plus 
$2.50 shipping. 

AIR FLIGHT SIMULATION 
Air Flight Simulation might be more like it! Instrument 

takeoffs and landings are no picnic—ask any pilot—and 
this computer simulation is certain to keep you on the edge 
of your seat. 
You begin with a full tank of gas and a flight plan that 

calls for a simple takeoff and landing—at least until you get 
the hang of it. Pay close attention to your instrument panel, 
especially the angle of ascent/bank indicator and air speed 

indicator—too steep a bank and your air speed will 
drop like a stone  .and so will your plane. 

It's about as close to the real thing as you 
can get this side of a runway. TRS-80 Model 
I, Level I, Level II. 16K; Model Ill. 
Order No. 001711-A54 Tape $9.95 

Instant Software  
Peterborough. N  03458 USA  A division of Wayne Green Inc 

plus $2 50 Shipping 

104 
•TRS-130 is a trademark of Radio Shack a division 

of Tandy Corporation 

TO ORDER: 
See your local Instant Software dealer 

or call toll-free 1-800-258-5473 
Vders Only 

In New Hampshire 1-603-924-7296 
MO, -Fri 8 00 am — 4 30 cm E S T 

VISA 



THIS MANY DEALERS CAN'T BE WRONG. 

PERSONAL COMPUTER PLACE W m 

SIMUTEK Tucson 

TOY BOA Sort• Vwl• 

MEILANIAS 
MICRO COMPUTEP SYSTEMS Rol Stow.. 

CALIFORNIA 

ADVANCE RAD.0 IRS DEALE R OR M ye , 

ADVA NCED COMPUTER PRODUCTS Sant• •na 
ALBANY TYPE WRITER AIDA,,, 

A L TROPICS San Low 

•...00 ELECTRONIC SUPPLY 4 .• 
ASAP COMPUTE RS 519 .1 

SITE INDUSTRIES .4.•••0 

BYTE SHOP Noun** Yu. 

CAPITOL COMPUTER SYSTEMS Sacramento 
CRASCO COMPUTERS El MAYO 

COAST ELECTRONICS W oo EMT 
COMPU50/AND Own.' 

COMPUSUP Lancaster 
• • N• 'ER MART Of CALIFORNIA INC 

-  I W AND Son Franc .° 

• N•  It D PLUS Sunnyvale 
COMPUTER STORE N.Y Lamogro 

COM PUTER WORLD Weetrnewlo. 

DEROSEAR APPLIANCE A REPAIR V4•••••̀..4 

DIMENSIONAL SOFTWARE San Dego 
1. IN ELECTRIC 501 .0g• 

EXATRON S WO OP. 
GAME G RAMS San, Barbera 

GOOD FAIRE NATURAL FOODS Lompoc 
HOBBY WORLD ELECTRONICS Nonnpag• 
HUNTINGTON COMPUTING 

INLAND ELECTRONICS R. wesAIR 
MALIBU ANCROCOMPUTING MAllEt 

MARE AM CO UR N,. 

MICROCOMPUTING Corcown 

NET PROFIT COMPUTERS TONance 
OPAIAINTECHNICAL BOOKS Los 
OPPORTUNITIES FOP LEARNING CnslyourTS 

PC COMPUTERS El CR ,. 
Al COMPUTERS INC La w. . 

RAC PRODUCTS 551 Jo*. 
RADIO SITACIA El Ca*. 

RADIO SHACK Pe . SoNog• 

RADIO SHACA Sop DROP 

RAY SOUND INS DEALER, Toni. . 
SALINAS HO MY CENTER 

SHAVER RADIO N.Y JON 
SILVER SPUR ELECTRION4S 

SO, M ARE PLUS El Two 

STACEY SIDOONSTOIK San Francesco 
STRAWILOWER ELECTRONICS APS DEALER, 

Hail Moon Bar 

THE COMPUTER STORE Sanw Monne 
TUE FEDE RATED GROUP Commerce 

THE SOFTWARE STORE ...mutt. 11.0, 

THE SOP INWRE STORE Los A. . . 

WABASH APPLE El T o 

DENSER BUSINESS SYSTEMS L AIIU 

COLORADO 
T Cy.n . 

r • • • L MiCRO ELECTRONICS Den . 
• • • NARD 5 CAL COLLATORS Fort Coons 

.• •  ,RAINJIER SHOP Ne• Comp. 

cL.N. • • ' t LAB W or Loncluv 
ISSIOOC1IONAL SYSTEMS COMP111 .45 

klenc .yle• 
TECHNOLOGY SYSTEMS Ben . 

T. COMPUTER STORE Swmfoni 

DELAWARE 
MICRO PRODUCTS IS mungion 

DISTRICT Of COLUMNS 
THE PROGRAM STORE W .P.ngt.y. DT. 

'LONDE, 
ALL SYSTEMS 40 Wm . Gaylen 
M .. . .COMPUTER LENTEN Tampa 
COMPUTER CENTER Weal Palm 

COMPUTER HAVEN . 6144.... 
COMPUTER JUNCTION fon lawnot ..• 

COMPUTER SYSTEM RESOURCES ON . . . 
COMPUTER WORLD Ceanwler 

COMPUTERLAND 
COMPUTERLAND Satasow 

COMPUTERLAND Tampa 
COMPUTERLAND W ., Pearn eugcn 

CREATIVE COMPUTING LAWorlo 
DATA UNLIMITED Wilvout . 
HP/ ROBBY SALES SAWS°, 

MEATIMIT ELECTRONIC CENTER RANA, 

HIS COMPUTERMATION Meigoutue 

SOOT 5 S OONER Pen .o . 
NACROCOMP LTD W A. 

MICROCOMPUTER SYSTEMS INC lam . 
MINI CONCEPTS Holly HI. 
MICRO DATA BASE CYRANO 
NUTS A MATEUR RADIO Coervialm 

OICDSTV 0055 

SOUND IDEAS Gatmosyve 
SOUTH EAST MIC R 

10A . 

COI 4 NELSON 
DENNIS STONE ENTER . • 

ELECTRONIC 51.C.AL 

MAN° M.CROCOMPUT Ir 
RILL DATA SISTERS irla• 

ILLINOIS 
•LPINE COMPUTER GEN' 
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PROPESSIONAL 
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SIMONTON LAKE 1.1 .5 tow , 
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IOWA 
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SE ONE TT L E'SURE CENTER 
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AMATEUR RADIO EOLPPRENT W.LI•t• 
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CLAM/UNICA TIONS CENTER L4 our 

W SW!, INTL VIN4N. 
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Micro-Programmed Controllers 
bridging the gap between TTL and 

microprocessors 

There are many times 
when you need some 

sort of digital circuit which 
gets its inputs from some-
where else, makes some 
simple decisions based on 
those inputs, and then 
feeds its outputs to still 
elsewhere. 
A good example is a re-

peater control circuit. This 
device gets some inputs— 
usually digital signals 
which signal some on/off 

condition with either 0 
volts or +5 volts—from 
other parts of the repeater 
such as a timer, input car-
rier detector, or touch-
toneTm decoder. The con-
trol circuitry monitors 
these inputs, and when cer-
tain conditions are satis-
fied, it sends out control 
signals to other parts of the 
repeater such as the trans-
mitter keying relay or an 
autopatch. 

Obviously, such a device 
is called a controller be-
cause it controls things. Al-
though I'm using a repeater 
control circuit as an exam-
ple, in reality controllers 
are much more useful. A 
controller can be used to 
control a complex RTTY 
station, a home heating 
system, or a burglar alarm. 
Controllers used by 

hams typically take one of 
three forms. In the simplest 

cases, a controller may be 
built out of relays. In 
somewhat more complex 
systems, a controller might 
be built out of digital logic 
devices such as the 7400-
series TTL integrated cir-
cuits which are used in 
most ham repeaters. And a 
few repeaters have con-
trollers that use a micro-
computer. Obviously, the 
more complex a controller, 
the more sophisticated 
control it can provide. And 
the computerized repeater 
systems have some really 
impressive features. 
Relay controllers and 

controllers built out of just 
digital logic often are 
called hard-wired con-
trollers. Their functions are 
wired into the system. 
Changing the way the con-
troller works or fixing a bug 
requires that the wiring be 
changed. 
Computerized control-

lers, on the other hand, are 
programmed controllers. 
Their functions are coded 
into a computer program 
which controls the com-
puter. To change what the 
controller does or to fix a 
bug, you leave the wiring 
alone but change the pro-
gram. This makes modifica-
tion of the system a snap. 
For some simple applica-

tions, however, program-
ming a digital microcom-
puter can be overkill. For 
these cases, it would be 
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Fig. 1. How a controller tits into a system. 

nice to have a simpler 
device which uses some 
hard wiring but which can 
also be programmed to al-
low simple mod f ications or 
improvements as time goes 
on. Such a device is the 
micro-programmed con-
troller. 
A micro-programmed 

controller has a program 
which controls its operation 
but doesn't have a comput-
er to go with it. Hence, it is 
much simpler to under-
stand, build, and use. It 
doesn't have the full power 
of a computerized control-
ler, but for most simple con-
trol jobs, it is good enough. 
Micro-programmed con-

trollers are nothing new; in 
fact, many computers have 
one inside them for control 
of their own internal opera-
tions. They are seldom used 
on their own, however, pri-
marily because they are not 
well known. The purpose of 
this article is to introduce 
this very useful and power-
ful device to hams. 

Sequential Controllers 

Fig. 1 shows a simple 
block diagram of how a 
controller fits into a system. 
There are inputs from the 
system to the controller 
which tell the controller 
what is going on in the 
system. In a repeater, for in-
stance, these might come 
from the carrier-operated 
relay (COR) or from tone 
decoders; in a burglar 
alarm, these might come 
from door and window 
switches. 
In turn, the controller 

sends back some output 

signals which do things in 
the system. In a repeater, 
these might turn on the 
transmitter or autopatch; in 
a burglar alarm, they might 
ring an alarm bell. 
Depending upon what 

the controller does, there 
are two types of control-
lers—combinatorial and se-
quential controllers. Both 
types have some inputs and 
provide some outputs. In a 
combinatorial controller, 
those outputs depend upon 
only the present inputs. In a 
sequential controller, the 
present outputs depend not 
just on the present inputs 
but also on past inputs. 
Another way to look at 

this is as follows: For a par-
ticular combination of in-
puts, a combinatorial con-
troller will always do the 
same thing, but a sequen-
tial controller has memory 
and will do different things 
if input signals arrive in a 
different order. 
Consider the example of 

a burglar-alarm controller. 
In a combinatorial con-
troller, every time the front 
door opens, the alarm bell 
rings. If there is a screen 
door just outside the main 
door, then the combina-
torial controller will ring 
the bell when the main door 
opens even if the screen 
door is closed. But this 
would ring the bell when 
you leave the house. 
On the other hand, a se-

quential controller could 
be connected to both 
doors. It could be set up so 
that if the screen door 
opens first and then the 
main door opens, the bell 

ADDRESS 
INPUTS 4112 

ROM 

£0  DO 

DATA 
OUTPUTS 

0 

FLIP-FLOP 

FLIP-FLOP 

Fig. 2. A very simple micro-programmed sequential circuit. 

rings. But if the main door 
opens before the screen 
door, then the alarm does 
not sound. This controller 
would allow someone to go 
out but not in. In other 
words, the sequence of in-
puts is important. 
A sequential controller 

also can provide a se-
quence of outputs. It could 
pulse the alarm bell on and 
off, or turn it off after ten 
minutes, or it could alter-
nately pulse a bell and a 
siren, or toot a song on 
several horns of different 
pitch. A combinatorial con-
troller can't do that. 
Obviously, a sequential 

controller is more useful 
and interesting. It's also 
more difficult to build. A 
combinatorial controller 
can be just a series of relay 
contacts or simple digital 
logic which provides an 
output when some particu-
lar combination of inputs is 
present. A sequential con-
troller, on the other hand, 
has to have some built-in 
memory to remember what 
has happened in the past, 
and often must have some 
delay circuits or timers as 
well. This is why complex 
ham controllers often have 
complicated digital logic 
circuits or microcomputers. 

Micro-Programmed 
Sequential Controllers 

A lot of people think that 
programming a microcom-
puter is called micro-pro-
gramming. Not so. Micro-
programming means pro-
gramming on a small scale. 
In this case, we program a 

simple circuit to do some 
very simple things. 
Fig. 2 shows a very simple 

micro-programmed sequen-
tial circuit consisting of a 
read-only memory (ROM), 
two type-D flip-flops, and 
some sort of clock to gen-
erate pulses which go to the 
flip-flops. (This circuit is so 
simple that it doesn't have 
any inputs or outputs to the 
outside world. Hence, this 
sequential controller can't 
do anything useful—yet.) 
The ROM is a digital 

memory. It is divided into a 
number of locations, each 
of which stores a binary 
number. In Fig. 2, this is a 4 
X 2 ROM, meaning that it 
has four separate memory 
locations and each stores 
two binary digits. 
(In case you are not fa-

miliar with digital logic, the 
binary digits (bits) are either 
0 or 1. In most common 
digital circuitry, a 0 is car-
ried along a wire as a 
voltage of 0 volts, or very 
close to it, while a 1 is 
represented by a voltage 
above 2 volts. Although we 
tend to think of 0 and 1 as 
being 0 volts and + 5 volts, 
since these are the supply 
voltages used in TTL inte-
grated circuits, the most 
common voltage for a 0 is 
about 0.2 volts, and the 
most common voltage for a 
1 is between 3 and 4 volts.) 
Each of the four loca-

tions has an address; this 
address also is a binary 
number. In this case, we 
need two bits to specify an 
address. The four different 
addresses are 00, 01, 10, and 
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11. (Only the digits 0 and 1 
are allowed in binary num-
bers, and these are all the 
possible combinations that 
you can make out of a pair 
of bits.) 
The ROM memory has a 

set of address inputs and a 
set of data outputs. When 
you feed in an address on 
the inputs, the ROM "looks 
up" the contents of the lo-
cation you've addressed 
and feeds the contents of 
that location out over the 
data outputs. The 4 x 2 
ROM shown in Fig. 2 has 
two address input lines 
(since it needs two bits to 
specify one of its four ad-
dresses) and also happens 
to have two data output 
lines, since each location 
only holds two bits. As 
such, this is a tiny ROM—so 
small that nobody makes it. 
A typical manufactured 
ROM might have 1024 
memory locations with 8 
bits in each location. 
The ROM gets its data by 

being programmed. Some 
ROMs are programmed in 
the factory when manufac-
tured; other ROMs can be 
programmed in the field. 
The particular ROMs hams 
use most often can not only 
be programmed in the field, 
but can also be erased; 
they are called EPROMs, 
for Erasable Programmable 
ROM. 
Suppose we programmed 

the 4 x 2 ROM as follows: 

Location  Contents 
(Address)  (Data) 
00  01 
01  10 
10  00 
11  11 

This shows exactly what 
is in it. Each of the four 
cations has a two-bit num-
ber. Let's remember this 
pattern as we go on. 

In Fig. 2 is a pair of type-
D flip-flops. A flip-flop is a 
digital logic device which 
has a memory. When you 
apply a bit to its D (data) in-
put and put a pulse on its C 
(clock) pin, it will memorize 
that bit and keep sending it 
out the Q output for as long 
as power is applied or until 
the next data bit and clock 
pulse arrive. 

In this case, the data ar-
rives from the ROM and is 
supplied to two flip-flops, 
one for each bit. The clock 
signal is a series of pulses 
generated by some sort of 
oscillator which arrive at 
regular intervals. Every 
time a clock pulse arrives, 
the two flip-flops memorize 
the binary data coming out 
of the ROM and then feed 
the data back out their Q 
outputs. This output will 
then stay there until the 
next clock pulse arrives, at 
which time it may change. 

Now, we notice that 
these Q outputs go right 
back to the address inputs 
of the ROM—so this is 
some sort of feedback cir-
cuit. If you are at all 
familiar with feedback, you 
will remember that feed-
back does strange things 
. like make amplifiers 
oscillate. That's exactly 
what can happen in this 
case; it can make the ROM 
oscillate. But the flip-flops 
can be thought of as a de-
lay. When an output comes 

Fig. 3. State map for the circuit in Fig. 2. 
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from the ROM, it doesn't 
enter the flip-flops until the 
next clock pulse. If the 
clock pulses are arriving 
very slowly, then there may 
be a long delay from the 
time the output of the ROM 
comes to the time it finally 
reaches the address inputs. 
The ROM can oscillate only 
as fast as the clock pulses 
arrive. 

Now let's go back to the 
pattern we programmed in-
to the ROM earlier, and 
let's assume that we some-
how start with the flip-flops 
putting out a digital signal 
of 00. This 00 is sent back to 
the ROM as an address. 
Since the ROM has been 
programmed with a 01 at 
location 00, it will feed a 
data output of 01 to the two 
flip-flops. 

At some time later, a 
clock pulse arrives. All of a 
sudden, the flip-flops get 
triggered and memorize the 
01 pattern. Now they out-
put 01 back to the ROM's 
address inputs. 

The ROM now gets an ad-
dress of 01, and so it out-
puts 10 as data. This goes to 
the flip-flops, but again 
nothing happens until a 
clock pulse arrives. When it 
does, suddenly the 01 on 
the flip-flop outputs 
changes to 10. This goes 
back to the ROM's address 
inputs so that the ROM now 
outputs 00, the number we 
programmed into location 
10. But again, nothing hap-
pens until the clock pulse 
comes. When it finally ar-
rives, the 00 will appear on 
the flip-flop outputs, and 
we're right back where we 
started. 

If you leave the circuit 
sitting there for a long time, 
it will simply keep cycling 
back and forth: 00, 01, 10, 
00, 01, 10, 00. . . and so on. 
It goes through a sequence 
of addresses. If we call each 
different address a state, we 
see that the number going 
into the ROM is the "pres-
ent state" while the number 
coming out will be the 

"next state." We could 
rewrite the ROM memory 
table like this: 

Present State  Next State 
00  01 
01  10 

10  00 
11  11 

Once we're in present 
state 00 (in the left column), 
we will go to state 01 (right 
column) when the clock 
comes. When we're in state 
01 (left column), the next 
state after a clock comes 
will be 10 (right column). 
Finally, from a present state 
of 10 we'll go right back to 
00. 

While the circuit is going 
back and forth like this, we 
could connect an oscillo-
scope to point A (see Fig. 2) 
and would see the wave-
form shown, since this line 
is a 0 for two clock pulses 
and a 1 for one clock pulse. 
This circuit could, there-
fore, take a symmetrical 
clock pulse and produce an 
output which is unsym-
metrical. You can see that, 
given enough states, we 
could make this waveform 
as complex as we'd like. 
(Later, I'll show you how to 
build a CW identifier using 
just three integrated cir-
cuits.) 

Suppose, though, that 
somehow we had started 
off with the flip-flop out-
puts equal to 11. This table 
shows us that location 11 
has the data 11, so the next 
state also will be 11. In this 
case, the circuit will just 
lock up and stay in the 11 
state forever. 
So, we have here a circuit 

which will go through a suc-
cession of states following 
exactly the pattern which is 
programmed into the ROM. 
But we have to be careful 
not to mix up the bits being 
fed back or the sequence of 
states will not be the right 
one. We do this by noting 
which of the address inputs 
is the left digit and which is 
the right. In Fig. 2, we see 
that the address inputs of 
the ROM are labeled Al 
and AO. When we write 



INPUT 
A2  DE 

A I 
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ROM  Di  
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CLOCK 

FLIP- FLOP 
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Fig. 4. A more comp/ex controller. 

these two bits down on 
paper, AO is at the right and 
the bits are numbered 
higher as we go left. (For in-
stance, a ROM having ten 
address inputs would have 
them numbered from AO on 
the right to A9 on the left.) 
In the same way, DO is the 
data bit at the right, and we 
must make sure that DO 
goes around in such a way 
that it comes back to AO, 
not to Al. 
To make the operation of 

a circuit like this easier to 
understand, we use a "state 
map" or "state diagram," as 
in Fig. 3. In this map, each 
state is shown as a circle 
which is numbered with its 
state. Like one-way roads 
on a road map, arrows show 
how we go from state to 
state. From state 00 we go 
to 01, from 01 to 10, from 10 
back to 00. But if we're in 
state 11, then the road leads 
right back to 11. 
Let's look at the more 

complex circuit in Fig. 4. 
Since this ROM has three 
address inputs and three ad-
dress outputs, it is an 8 x 3 
ROM (there are eight possi-
ble ways we can write the 
three address bits and there 
are three bits per location). 
We now need three type-D 
flip-flops, but rather than 
showing them individually, 
we just show them as a big 
box. Since these flip-flops 
grab an input and hold it 
until the next clock pulse, 
they are usually called 
latches. 
This time we don't feed 

all the outputs back to the 
input. We reserve one of 
the address lines as an input 
from somewhere else and 
use one of the latch outputs 

for an output to somewhere 
else. Only two lines are fed 
back. (The fact that this 
ROM has the same number 
of address inputs as data 
outputs is just coincidental. 
Most modern ROMs have 
more address pins than 
data pins. For instance, the 
EPROM in Fig. 9 has ten ad-
dress inputs and only eight 
data outputs. Sometimes 
all the outputs go back to 
the inputs and other times 
only a few lines go back. It 
all depends on the applica-
tion.) 
Now, let's assume that 

this 8 x 3 ROM is pro-
grammed as follows: 

Location  Contents 

(Address)  (Data) 

000  000 
001  000 

010  000 

011  000 
100  001 

101  010 
110  011 

111  111 

Notice in Fig. 4 that the 
two bits on the right of each 
set are being fed back 
through the latches; let's 
call these two bits "the 
state." The remaining ad-
dress bit will be the input 
bit, and the remaining data 
bit will be the output bit. 
Then we can rewrite the 
table. The first column will 
look like this: 

Input 

0 

0 

Present State 

00 
01 

O  10 
O  11 
1  00 

1  01 
1  10 
1  11 

and the second column 
will look like this: 

IN • 0, 
OUT•0 

(0)  TOP FOUR LINES OF TABLE  (INPUT • 0 ) 

OUTPUT 0 

(b)  BOTTOM FOUR LINES OF TABLE ( INPUT • I 

IN•0, OUT • 0 

(C.) COMBINATION OF (o) AND IS) 

Fig. 5. State map for fig. 4. 

Output  Next State 
oo 

O  00 
oo 

O  00 
O  01 

O  10 
11 

1  11 

What does this table tell 
us? The top four lines of 
each say this: As long as the 
input is 0, regardless of 
what state we're in, the out-
put will be a zero and we 
will go to state 00 next. This 
means that when the input 
is a 0 for a long time, the cir-
cuit simply locks up in state 
00 and keeps providing a 0 
output all the time. The 
state map for these four 
lines is shown in (a) in Fig. 5. 
Now, suppose that we're 

in state 0 for a while and 
suddenly the input changes 
from 0 to a 1. All of a sud-
den we're on line 5 of the in-

OUT 

put table— input 1, present 
state 00. Then, after the 
next clock pulse (let's re-
peat that again—after the 
next clock pulse), the out-
put will stay at 0 but we will 
go to state 01 (down to line 
6 of the input table). 
The state map for the last 

four lines of the input table 
is shown in (b) in Fig. 5 and 
shows how we move from 
state 00 to state 01 if the in-
put is a 1. 
If the input should go 

back to 0, we'd move back 
to line 1, and at the next 
clock pulse, we'll simply 
shoot back up to state 00 
again. But let's assume the 
input stays at 1 for a while. 
Then, at the next clock 
pulse, we'll move to state 
10. When we're in state 10 
with the input still 1, the 
next clock pulse moves us 
to an output of 0 and state 
11. 
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Fig. 6. Digit-sequence detector for touchtone. 

At this point, we're in 
state 11 with an input of 1. 
At the next clock pulse, we 
stay in state 11, but the out-
put goes to 1. If the input 
now stays at 1, we will stay 
in state 11 for a long time. 
We can see this clearly 
from the state map in (b). 
But when the input final-

ly goes back to a 0, which 
brings us back to the state 
map in (a), we will switch 
suddenly to line 4 — input of 
0 and present state 11. That 
means that the next clock 
pulse will bring us back to 
state 00 with an output of 0. 
So, this is a delay circuit 

of sorts. If the input is 0 for 
a long time, the output 
stays 0. When the input 
goes to 1, the output stays 
at 0 until four clock pulses 
later, at which point it final-
ly goes to 1, too. But if the 
input goes to 0, then the 
output drops back to 0 at 

Decimal  Binary  Hex 
Number  Number  Number 
0  0000  0 
1  0001  1 

2  0010  2 

3  0011  3 
4  0100  4 

5  0101  5 
6  0110  6 
7  0111  7 
8  1000  8 
9  1001  9 
10  1010  A 
11  1011 
12  1100 

13  1101 

14  1110 
15  1111 

Table 1. Binary and hex 
numbers. 

the very next clock pulse. A 
circuit like this might be us-
able in some sort of alarm, 
for instance. 
Although we broke up 

the state map into two 
parts, (a) for the case when 
the input is 0 and (b) for the 
case of a 1 input, we usually 
combine both parts, as in (c) 
in Fig. 5, and carefully label 
all combinations of input 
and output. 
Although the function of 

this controller could just as 
well be done with a simpler 
circuit, the point here is 
that just by reprogramming 
the ROM we can get the 
same circuit to do some-
thing completely different. 
For instance, we could 
change the last two lines of 
the table as follows: 

(column 1)  (Column 2) 
1  10  1  11 
1  11  0  10 

The circuit here would 
oscillate between states 11 
and 10 and would pulse the 
output on and off. This 
could pulse an alarm bell a 
certain time after a door 
opened for instance. 
Now we see why this is 

called a micro-programmed 
sequential controller. It is 
programmed via very sim-
ple (micro) instructions, it 
operates in a certain se-
quence, and it can be used 
to control things. 
This idea is a very power-

ful one. For instance, if we 
had a ROM with ten ad-
dress inputs and eight data 
outputs, we could feed 
back, say, four data lines to 

become addresses. Using 
these four lines to mark our 
states, we get a total of six-
teen states (there are 2-to-
the-4th or 16 possible ways 
of arranging four Os and 1s). 
That leaves six address lines 
to be used for inputs to the 
circuit and four data lines 
for output. A circuit like 
this could be used as a fair-
ly neat traffic-light control-
ler. The six inputs might go 
to traffic sensors and a 
timer, while the four out-
puts would control a pair of 
red and green lights. The 
circuit could then switch 
the lights in a prearranged 
sequence, depending on 
the external timer inputs 
and the presence of traffic. 
Just two more concepts 

before we look at another 
practical example. 
The number of memory 

locations depends on the 
number of address lines, be-
cause these determine how 
many different addresses 
we can make. With two 
lines, we could have only 
four different addresses (00, 
01, 10, and 11). With three 
address lines, we could 
have eight addresses; with 
four lines we could have 16 
addresses. The equation to 
use is: Number of locations 
= 2̂, where n is the number 
of lines. For instance, the 
ROM with ten address lines 
has 1024 memory locations, 
since 1024 = 210. 
In electronics, a k means 

1000. In digital computer 
talk, K means 1024, so 
the above ROM would be 
called a 1K memory. If you 
examine Fig. 9 carefully, 
you will see that that circuit 
uses a 1K x8 ROM, since 
there are 10 address lines 
and 8 data lines. 
The other thing to keep in 

mind is that binary numbers 
are easy to use if they are 
small. But talking about 
big binary numbers like 
10011110 gets confusing. 
Hence, most computer peo-
ple use a different number 
system. Either octal or 
hexadecimal (hex) is used, 
but hexadecimal is cur-
rently more popular. In hex, 

a binary number is divided 
into groups of four bits, and 
each group is then replaced 
by its corresponding hex 
digit. As shown in Table 1, 
hex uses the digits 0 
through 9 and the letters A 
through F. Since 1001 is 9 
and 1110 is E (see Table 
1), the binary number 
10011110 would be written 
as 9E in hex. 
This is easy to do when 

the binary number has 4, 8, 
12, or 16 bits. But when it 
has 9 or 10 bits, how do you 
split them into groups of 
four? The secret is to add 
zeros in front of it to stretch 
it out to a multiple of four 
bits. For instance, the 
binary number 110011110 
would be stretched out to 
000110011110, split up into 
0001-1001-1110, and then 
written as 19E in hex. 

A Micro-Programmed 
Tone Decoder 

Many repeater control 
circuits use touchtonem 
signals (a dual-tone signal-
ing system) for repeater 
control. The actual tones 
are detected by either 
tuned-circuit filters or 567 
phase-locked loop ICs, and 
the detected outputs are 
then used to control repeat-
er functions. Detecting the 
tones and providing an out-
put for each tone is fairly 
simple; detecting a se-
quence of digits (such as 
dialing the number 1234) 
and providing an output on-
ly when these digits are 
dialed in the right order is a 
bit more tricky. A variety of 
circuits have been used, but 
a micro-programmed se-
quential controller can do 
the job just as well and with 
less hardware. (Just three 
ICs, in fact!) 
Fig. 6 shows a simplified 

diagram of the scheme. If 
we use a 2Kx 8 ROM 
(which has 2048 memory 
locations and, therefore, 11 
address-line inputs and 8 
data-line outputs), we need 
an 8-bit latch. Feeding back 
four data lines from the 
latch leaves seven input 
lines and four output lines. 
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MFJ KEYERS 
Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo-
ries, weight control, solid 
state keying. RF proof. 

The MFJ-408 Deluxe Electronic Keyer 
,imbic, automatic, semi automatic, manual. Use 
.,queeze, single lever or straight key. 
Speedmeter lets you read speed to 100 WPM 
Socket for external Curtis memory, random 

code generator, keyboard. Optional cable. $4 95 
Iambic operation with squeeze key. Dot dash 

insertion. Semi-automatic "bug" operation pro 
vides automatic dots and manual dashes. 
Dot-dash memory, self completing dots and 

dashes, jam proof spacing, instant start. RF proof. 
Solid-state keying: grid block, solid state xmtrs 
Front panel controls: linear speed, weight. 

tone, volume, function switch. 8 to 50 WPM. 
Weight control adjusts dot dash space ratio, 

makes your signal distinctive to penetrate ORM 
Tone control. Speaker Ideal for classroom. 
Function switch selects off. on, semrautomatici 

manual, tune. Tune keys transmitter for tuning 
Uses 4 C-cells. 2 5 mm jack for power (6,9 

VDC). Optional AC adapter MF-1,1305, $9.95 
Eggshell white, walnut sides. 8x2x6 inches 
MFJ-406. S69.95, like 408 less speedmeter. 

'49'5 
• ,1 11•.1•0   II 

1 
411 "  • ••• • 

New MFJ-401 Econo Keyer II gives you a 
reliable,  full feature economy keyer for squeeze. 
single lever or straight key 
Has sidetone, speaker, volume, speed, internal 

weight and tone controls. Sends iambic, auto 
matic, semi automatic. manual Tune function 
Dot dash memories. 8 50 WPM. "On- LED. Use 
9V battery. 69 VDC, or 110 VAC with optional 
AC adapter, MFJ 1305. $9.95. 4x2x3V2". 
Reliable solid state keying. Keys virtually all 

solid state or tube type transmitters 

MFJ-405.Econo Keyer N. Same as MFJ 401 
but has built-in single paddle with adjustable 
navel Also jack for external paddle 45253v2" 

Optional: Bencher Iambic Paddle. $42 95, 
110VAC adapter, MFJ 1305, $9.95 Free catalog. 

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 tree 800-647 1800. 

Lharge VISA. MC Or [nail check. money order 
Add $4 00 each tor ,,hipping and handling 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 for technical information, of 
der/repair status. Also call 601 323 5869 out 
side continental USA and in Mississippi. ••••47 

B O A  494 

ENTERPRISES, 
INCORPORATED 

Mississippi State. MS 39762 

NE W 
VHF and 
UHF 
Mobiles 
Hy-Gain's new HyCom series of UHF and 
VHF mobile antennas have been tested 
in actual use by amateurs across the 
U.S. for nearly two years with excellent 
results. The antennas have weathered 
the salt spray of the coast, the freezing 
rain and snow of the northlands, and the 
blazing sun of the desert southwest 
HyCom's materials and workmanship 
have taken the worst that Mother Nature 
could dish out, and they still perform as if 
they were installed yesterday. If you 
want the finest mobile antenna that you 
can buy - with proven reliability - try a 
Hy-Gain HyCom. 

HC-144-TLM (for 2-motors) 
A 5/8 wave, trunk lip mobile 
antenna with less than 1.5:1 SWR 
across the 144-148 MHz bend. 
Maximum power capability is a full 200 
watts. Hy-Gain's exclusive screw-in 
antenna connector eliminates all 
installation soldering. Includes 18 ft 
(5.5m) coax and connector. 

HC-144-MAG (for 2-motors) 
The same antenna as above except with 
a powerful 90 lb. (40.8kg) direct pull 
magnet mount with a neoprene gasket to 
protect your vehicle's finish. 

HC-440-TLM (for 440-450 MHz) 
This is a. trunk lip mount 
antenna featuring two 5/8 wave collinear 
radiators coupled with a moisture 
resistant phasing coil. SWR is less than 
1.5:1 and maximum power capability is 
200 watts. Antenna comes with 
Hy-Gain's exclusive screw-in antenna 
connector that eliminates all installation 
soldering and 18 ft. (5.5m) of coax and 
connector. 

HC-440-MAO (for 440-450 MHz) 
The same antenna as above except with 
a powerful 90 lb. (40.8kg) direct pull 
magnet mount with neoprene gasket to 
protect your vehicle's finish. 

TELEX ft-W M 
TELEX CO M MUNICATIONS INC 

60, , • .1.,•  .14 rw,••[•••• M N 5542C J S • 

9 

9 
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RELEASE RELEASE 

I I 

5 

0 

6 

9 F 

0 -6 

Fig. 7. A typical touchtone dial. 

Let's connect the seven in-
puts to seven outputs from 
the touchtone decoder. 
(There are seven tones used, 
so we would have seven 
tone decoders with each 
one providing one output 
to the ROM.) To keep things 
simple, let's call these in-
puts A through G. 
On a touchtone dial, 

each digit generates a com-
bination of two tones, de-
pending upon the row and 
column position of that 
digit on the keyboard. All 
the keys in the left column 
of the touchtone keyboard, 
for example, generate two 
tones, one of which is 1209 
Hz. Call the output of the 
1209-Hz decoder A. In the 
same way, all the keys in 
the center column would 
generate the 13 signal, and 
so on, as shown in Fig. 7. For 
any particular digit, then, 
two input signals are gen-
erated; the digit 5, for in-
stance, becomes the BE 
combination. 
Of the four outputs, let's 

call one the ERROR output; 
we will set up the system so 
that if an error is made in 
dialing or if someone is 
playing with the system, we 
get a signal on this lead. The 
other three outputs are 
called X, Y, and Z and 
decode three separate 
dialed sequences of digits. 
Now, let's suppose that 

we want output X to go on 
whenever the repeater user 
dials the sequence *275. 
Fig. 7 shows that the * is a 

CG combination, a 2 is the 
BD combination, the 7 is 
the AF combination, and 
the 5 is the BE combination. 
So, we want our sequential 
controller to provide an X 
output when the input se-
quence detected is as 
shown in Table 2. 
Between digits, however, 

both tones will disappear 
(though perhaps not at the 
same time). Now, how do 
we figure out how to pro-
gram the ROM? 
The solution is to start 

with a state map. Since 
there are four feedback 
lines, we can have up to six-
teen states (since 2 to the 
4th power is 16). Let's num-
ber them in hexadecimal as 
states 0 through I- (since 
Table 1 tells us that a hex F 
is the same as a decimal 15). 
With sixteen states, the 

state map is quite complex, 
so let's just show five states 
in Fig. 8. Let's label state 0 
the "resting state" and state 
F the ERROR state. States 1 
through 3 are then used for 
the *275 sequence, while 
states 4 through E (not 
shown) would be available 
for other number se-
quences. 
We'll set up the program 

so that the controller is nor-
mally in the resting state; if 
it's anywhere else, dialing a 
* will send it there (that's 
the purpose of starting the 
*275 sequence with a *). 
Hence, state 0 is always the 
starting point for any num-
ber. 

RESTING 
STATE 

DIAL 2 

ERROR 
STATE 

WRONG DIGIT 

WRONG DIGIT 

DIAL 7 5 

Fig. 8. Partial state map for touchtone-sequence detector. 

Once we're in state 0, 
dialing a 2 takes the con-
troller to state 1, where it 
stays as long as the 2 is 
dialed and also when the 
digit 2 is released. When the 
7 is dialed, the controller 
moves to state 2 and stays 
there. Finally, when the 5 is 
dialed, it goes to state 3. If 
at any time the wrong digit 
is dialed, the system goes to 
state F. 

Notice that there is a tre-
mendous amount of flexi-
bility here. Depending on 
exactly how we program 
the ROM, we can ignore 
wrong digits while we're in 
state 0 or go to the ERROR 
state. We can stay in state 3 
after the *275 is dialed until 
the next * takes us back to 
state 0, or we can set it up 
so that the system returns 
to 0 on the very next clock 
pulse. Or, we can set up an-
other dialed number se-
quence to return to state 0. 

We can stay in the ER-
ROR state on an error and 
lock up the whole system, 
or we can return to 0 on the 
very next clock pulse. Or, 
we can stay in state F. until a 
special dialed sequence re-
turns us to state 0; this 
would allow only control 
stations to reset the system. 
[he possibilities are im-
mense, with the only limita-
tion being the size of the 

ROM. This circuit has four-
teen available states (since 
two are used up for the rest-
ing state and the ERROR 
state); since each digit re-
quires one state, we can 
handle up to fourteen digits 
(not counting the * code). 
We could, therefore, de-
code a 14-digit number, or 
two 7-digit numbers, or 
three 3-digit numbers and 
one 5-digit number, or any 
combination we please. 
Now, what about the ac-

tual ROM program? This is 
where the job gets slightly 
tedious (but not at all diffi-
cult). Since a 2K X 8 ROM is 
used, we have to figure out 
exactly what to put in each 
and every one of those 2048 
locations. We cannot leave 
any location empty for a 
very important reason— 
when  power  is first 
turned on, the state of the 
system is unpredictable. If 
it should go into some state 
for which we did not plan, 
the controller could lock up 
in that state and never 
come out of it. Hence, any 
ROM location we don't spe-
cifically need should be 
programmed with some 
"escape" data which allows 
the controller to return to 
resting state 0. 
The basic idea, therefore, 

is to start with a notebook 
and set up one line in the 
notebook for each of the 

A B O D E  F  G 
0 0 1 0  0 0 1  (C & G tones = ') 
0 1 0 1 0 0 0  (B & D tones = 2) 
1 0 0  0 0 1  0  (A & F tones = 7) 
0 1 0 0 1 0  0  (B & E tones = 5) 

lable 2. 
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MFJ SWR/ 
WATTMETERS 
MFJ  HF  SWR/Wattmeter 
reads SWR, forward, reflect-
ed power from 1.8-30 MHz. 

'49" 
MFJ-814 

New low cost in-line HF SWR/Wattmeter. 
MFJ-814 lets you monitor SWR. forward, 

reflected average power in 2 ranges from 1 8 
to 30 MHz  Read 200/2000 watts forward. 
20/200 watts reflected power SWR, 1 1 6 1 

Easy push-button switch operation: has power/ 
SWR. high/low range, forward/reflected push 
button switches. SWR sensitivity control. 
Lighted meter (requires 12V) Rugged alumi 

num eggshell white, black cabinet 61/4x31/4x4 ,/4". 
SO 239 coax connectors 2 color meter scale 

MFJ VHF SWR/Wattmeter/ 
Field Strength Meters 

$2995  17.- ts 
MFJ-812   AO.  • 

New low cost VHF operating aids. 
MFJ-812, $29.95: Read SWR from 14 to 

170 MHz to monitor antenna and feedlines 
Read forward and reflected power at 2 meters 

(144 148 MHZ). 2 scales (30 and 300 watts) 
Read relative field strength from 1 to 170 

MHz Binding post for field strength antenna 
Easy push-button operation: has forward/re 

flected and SWR/field strength push buttons 
Aluminum eggshell white, black cabinet. 

41/2 x2iiix2 3'4" SO 239 2 color meter scale. 
MFJ-810, S24.95: similar to MFJ 812 less 

field qrenoth function 

MFJ "Dry" 300 W and 
1 KW Dummy Loads. 

MFJ 262 PAF.1 260 

Air cooled, non-inductive 50 ohm resistor ii 
perforated metal housing with SO 239 connectors 
Full load for 30 seconds, de rating curves to 
5 minutes MFJ-260 (300 W). SWR. 1.1 1 to 
30 MHz, 1 5.1 for 30 160 MHz 21/2x2V2x7 -. 
MFJ-262 (1KW). SWR 1 5 1 30 MHz 3x3x13". 

MFJ-10, 3 foot coax with connectors. $4 95 

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 

1
. Call 601 323 5869 for technical information, or 
der/repair status Also call 601 373 5869 out 
side continental USA and in MI  :  ,.. 47 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

II 
NE W 
Extended 
Double Zepp 
Antenna Design 
The Hy-Gain V2 is 2-meter extended double zepp 
vertical consisting of two stacked 5/8 waves 
properly decoupled to allow no RE on the coax 
feedline. Coax connects to the decoupler inside 
the antenna for complete weatherproofing. 
Mechanically the V2 has no equal. It's easy to 
assemble and all elements are corrosion resistant 
6063-7832 aluminum with rustproof hardware. 
The V2 is a complete antenna that's ready to 
mount on any mast up to 2" (50.8 mm) in diameter. 

Two sets of 1/4 wave radials and a centered 
feedpoint put the radiation at the horizon, not the 
sky! The V2 and two competitors were measured 
for radiation efficiency on a ground-reflection-
range, which was designed according to IEEE 
standard 149-1979, and the results shown below 
were conclusive. 

Hy-Gain V2  Brand C ARX-2B 

at 146.00 Mcs  at 146.00 Mcs 

Designed to operate from 138 MHz 
through 1 74 MHz, the V2 obtains a 
VSWR of less than 1.5:1 at 
resonance and has a 2:1 
VSWR bandwidth of at least 
7 MHz. The antenna's isolation 
from the support mast is 20 dB minimum. 

The new V2 will equal or surpass the 
electrical performance of any 
competitive two stacked 5/8 
wave antenna, regardless of 
gains claimed or your money 
back. Money-back limited to 
30 days. If not satisfied, 
return to place of purchase. 

TELEX, ift-gailit 
TELEX CO M MUNICATIONS. INC , 316 \ toil.,  

9600 Aldnch Ave So Minneapoks, MN 55420 U S A 
Europe 22. rue de la Legion-d'Honneur. 93200 St Denis. France 
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IC3R 
FRLSi32 

2 

3 

5 

SEE TEXT 

111  I 

•Sv 

24 

ICI 
EPROM 

j1,2 

vcc 

D7 

DS PI 

DO 15  

04 14  

03 13  

DO 

DI 

DO 

CS 

II 

10 

lOopr 

330 
411.  

10 

IC3e 
74LS132 

•5V 

120 

vcc 

IS 
4 

17 

14 

13 

CLOCK 

IC2 
74LS374 
8-BIT LATCH 

GOD 

r)170 

3 

,330 

2AF 

IS 

5 
9 

ID_ 

270 

1C30 
74LSI32 

• 

I  50oLF 

N N 

IC3o 
74LS132 

Fig. 9. CW identifier diagram. 74LS132 ground is pin 7; Vcc is pin 14. 

Inputs  Present  Outputs  Next 
A B C DE F G  State  ERROR X Y Z  State 

a)  (eleven-bit address)  (eight bit data) 
First line 

0 1 0 1 0 0 0 0000 (0)  0  0 0 0 0001 (1) 

Inputs 
A B C D E F G 
0 1 0 1 0 0 0 

O 0 0 0 0 0 0 

1 0 0 0 0 0 0 

b)  0 1 0 0 0 0 0 

0 0 1 0 0 0 0 
O 0 0 1 0 0 0 

O 0 0 0 1 0 0 
O 0 0 0 0 1 0 
O 0 0 0 0 0 1 

Inputs 

A B C D E F G 
c)  0 0 1 0 0 0 1 

Inputs 

AB C D E F G 

d)  1 0 0 0 0 1 0 

Inputs 

A B C D E F G 
e)  1 1 0 0 0 0 0 

1 0 1 0 0 0 0 

1 0 0 1 0 0 0 
1 0 0 0 1 0 0 

etc. 

Present 

State 
0001 (1) 

0001 (1) 

0001 (1) 

0001 (1) 

0001 (1) 

0001 (1) 

0001 (1) 

0001 (1) 
0001 (1) 

Present 

State 
0001 (1) 

Present 

State 
0001 (1) 

Present 

State 
0001 (1) 

0001 (1) 

0001 (1) 
0001 (1) 

Table 4. 
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Outputs  Next 

ERROR XV Z  State 
0  0 0 0 0001 (1) 

0  0 0 0 0001 (1) 

0  0 0 0 0001 (1) 
0  0 0 0 0001 (1) 
0  0 0 0 0001 (1) 

0  0 0 0 0001 (1) 

O  0 0 0 0001 (1) 

0  0 0 0 0001 (1) 

0  0 0 0 0001 (1) 

Outputs  Next 

ERROR XVZ  State 
0  0 0 0 0000 (0) 

Outputs  Next 

ERROR X Y Z  State 

•  0 0 0 0010 (2) 

Outputs  Next 

ERROR X Y Z  State 

1  0 0 0 1111 (F) 
1  0 0 0 1111 (F) 

1  0 0 0 1111 (F) 
1  0 0 0 1111 (F) 

2048 different addresses, in 
order. See Table 3. 
Next,  remember that 

every unused location 
should  get the data 
00000000, which will lead 
to state 0 (or binary 0000) 
with all outputs off. This is 
the escape code which 
leads back to state 0 if the 
system ever gets to some 
unused state. No need to 
put all those 00000000 
codes in yet, but remember 
them at the end. 

Now  make yourself a 
template which will indi-
cate which bit of the ad-
dress and data is what. The 
'template should look some-
thing like the top of Table 
4(a). Here we have made a 
start in filling in the pro-
gramming table. First, we 
want to go from state 0 to 
state 1 when a 2 is dialed, 
but keeping all outputs off. 
This is just the one line of 
Table 4(a). 
This entry says that when 

we are in state 0 and the BD 
pair of inputs comes in, we 

00000000000 = hex 000 

00000000001 = hex 001 

00000000010 = hex 002 

00000000011 = hex 003 

11111111111 = hex 7FF 

Table 3. 

want to make the four out-
puts all 0 and also go to 
state 1. (The state numbers 
are shown in binary and the 
hex state number is in 
parentheses.) 
Once we get to state 1, 

we want to stay in that state 
under three possible condi-
tions: 
1) as long as the digit 2 is 

still present; 
2) when the digit 2 has 

disappeared (B and D are 
both gone); and 
3) whenever only one 

tone is present. This is not 
shown in the state map, but 
is due to the fact that when 
one digit is dialed, the two 
tones it represents do not 
come on and off together 
but may follow each other 
with a small time delay. Fur-
thermore, some tone de-
coders may output short 
pulses if they are triggered 
by noise or voice signals. 
Hence, we want to ignore 
any input which represents 
just one tone. 
These three conditions 

translate into nine mem-
ory locations to be pro-
grammed as in Table 4(b). 
The first line keeps us in 

state 1 when the BD com-
bination (digit 2) is on; the 
second line keeps us in 
state 1 when all tones are 
absent; the last seven lines 
keep us there if just one 
tone is detected. 
Next, we want to pro-

gram in the sequence which 
returns to state 0 when a * is 
dialed. This is again just one 
line as in Table 4(c). 
When the digit 7 is 

dialed, we want to go to 
state 2—see Table 4(d). 
Finally, for every other 

combination of tones, we 
want to go to the ERROR 
state F —see Table 4(e). 
To give the complete 



MFJ 
SHORTWAVE 
ACCESSORIES 
NEW Indoor Tuned Active 
Antenna. Rivals, can even 
exceed reception of out-
side long wire. 
Rivals long 
wires 

$7995  do. 6 .6 
MFJ-1020 NEW INDOOR ACTIVE ANTENNA 

sits on your desk ready to listen to the world. 
Rivals,  can often exceed, reception of outside  
long  wire, Unique Tuned Active Antenna mini 
mizes intermod. provides RF selectivity. re 
duces noise outside tuned band Also use as  
preselector for external antenna. Covers 300 
KHz to 30 MHz in five bands. Adjustable tele 
scoping antenna. Controls: Tune, Band Selector. 
Gain. On.Off/Bypass. LED. FET, bipolar circuitry. 
Phono jack for external ant. 6x2x6 inches. 
9 12 VDC or 9 V battery for portable use 
110 VAC with optioral AC adapter. $9 95 

$9995 

MFJ-1040 RECEIVER PRESELECTOR. Improves 
weak signal reception, rejects out-of-band sig 
nals. reduces image response, 1.8 to 54 MHz. 
Up to 20 db gain. Low noise MOSFET. Gain 
control. Bandswitch. Can use 2 ant . 2 rcvrs. 
ON-OFF/Bypass. 20 db attenuator. LED. Coax, 
phono jacks. 8x2x6 in. Also for XCVRS to 350 
watts input. Auto bypass. Delay control PTT 
jack. MFJ-1045, $69.95. Same as MFJ 1040, 
less attenuator. xcvr auto bypass, delay control. 
PTT. Use 1 ant.. 1 rcvr. 5x2x6 in. 9V bat. Both 
equires 9-18 VDC or 110 VAC with optional 

AC adapter. $9.95. 

$ 8 9 9 5   
•1•10:1.10   

• •   
. •  •  • A P : 40.: 410 : 

MOBILE SWL CONVERTERS to hear the short 
wave world while you drive. MFJ-304 ($69 95) 
covers 19. 25. 31, 49 meter bands. MFJ-308 
($89.95) adds 13, 16, 41, 60 meters. Two 
dual-gate MOSFETS give excellent sensitivity, 
selectivity with car receiver. Push button band 
selector. Tune with car radio. Plugs between 
antenna and radio 12 VDC. 304 is 5' 4,1I/4x4" 
308 is 61/2 x1 I/455"  Free catalog. 

MFJ-10, 3 foot coax with connectors, $4.95. 

Order from MFJ and try it. lb 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 for technical information, or 
der/repair status Also call 601 323 5869 out 
side continental USA and in Mississippi  ,,,47 

MFJ ENTERPRISES, 
INCORPORATED 

V ox 494, Mississippi State. MS 39762  
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Features: 
• of the Art CMOS Circuitry 

• e of Message Storage 

•A Six 50 character messages 

• 13 rWelve 25 character messages 
• C 27 combinations of message 

C programming 

• Records at .Irly Speed - plays at any speed 

• Memory operating LED 

• Use for daily ()sr) or COP rests 

"BRAND NEW" mmr 

CHAMPION MESSAGE 

MEMORY KEYER 

Model TE-292 

$125.95 
•  umpleting dots and dashes 

• Both dot and dash memory 

• Iambic Keying with any squeeze paddle 
• 5 50 w pm 
• Speed volume tone tune and weight controls 
• Sidetone and speaker 
• tow current drain CMOS battery operation- portabia 

• Rear panel Jack for auxiliary power 

• Deluxe quarter mch lacks for keying and Output 
• Keys god block and SOhd ogS 
• WIRED AND TESTED FULLY GUARANTEED-LESS 
BATTERY 

$ 89.95 
Features:  Model 11-284 
• • State ut the Art CMOS Circuitry 

• • Three choices of Message Storage 

•A  Two (50 character each) 
message storage 
Four 125 character eache 

message storage 

One 50 character and 
two 25 character message 
storage 

• Records at any speed plays at 

any speed 
• Memory operating LED 

• Use for daily OSO or contests 

war 

VIIIP eif. 

PLUS: 
• Spit cornpletonq dots arid dashes 
• Roth dot and dash memory 

• Iambic Keying with any squeeze paddle 
• 5 50 w pm 
• Speed volume tone tune and weight controls 
• Sidetone and speaker 
• Low current drain CMOS battery operation-portable 

• Deluke quarter onch tacks for keying and output 

• Keys god block and solid rigs 
• WIRED AND TESTED FULLY GUARANTEED-LES' 
BATTERY 

Features:  
• AdyanCed C M OS message me m , . 
• Taro  '50  chat  earn , message 

Storage 

• Repeat Poncho', 
• Records at any speed  aides bank 
at any speed 

• longer message r dflet( 'Iv 
E•amo,P send CO CO CO Di no 
W 82YJAA  W132vJM k men Dlii 
second message nn comae , do 
W132vJM 05t niv IVY 579 579 Pa,, 
Pau , X 

• use 'nu 10 ,1, OSO% n, contests 

MESSAGE 

MEMORY KEYER 

PLUS:  

Model N 11201 

$75.95 

• • ia the art C M OS ',eye, 
• •  ,implering dOIS and dashes 

• Opt and dos" memory 
• ia mbi(  keymg *an  any  Sgueeir 
. t! dd.aso . leD ,  

• Speed  volume  tone  rune and 
well,' controls 

• ̀udelone and Speaker 
• ow current drain C M OS batter, 

iDeration - portable 
• DeouYe quarter incn 10 00  Qr key 
ng and Output 

• Xeys grid block and sond stare ,,gs 
• wiRED AND  TESTED EVILY 
.- KRAI,trEE0  BATTERY 

• 1 Model s TE 44 

$65.95 
• Speed, weight. tone. volume tune controls & sidefone and 

Features: Deluxe CMOS speaker 

Electronic Keyer  • Semi automatic  bug operation & straight keying -red , 

•  'ire of the art CMOS Circuitry  panel switch 
• . com pleting  dots an d das hes  • Low current drain CMOS battery operation -portable 
• "' dot  and  Oa Sb M e mory  •De•uve quarter inch lacks for keying and output 

•  .1 VIRIC keying wile, any squeeze pa ddle • Keys grid block and solid state r,gs 

550 won, • Wired and tested- fully guaranteed-less battery 

ANI MI 

ELECTRONICS, INC 

MODEL 1E133  same as 7E144 with wgt and tone control internal, less semi 

a,anheywg  $55.95 
MODEL 1E122  same as TE133 less wgt. tune solid state keying  $45.95 

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER 
Plus st.00 S H  NY Res add tax 

Tim m  R A C .1 ti1 OF 6F ARLAONNDYB1L4D2G0. 3 
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micro-program for the 
ROM would take a few 
pages; besides, the exact 
program depends on just 
what options you want to 
include in the system. For 
example, the state map in 
Fig. 7 would ignore multiple 
digits (*275 would be 
treated the same as *2275 
or *2227777775). In a re-
peater system where mo-
bile flutter often breaks up 
one digit into two, this 
might be preferable, but if 
this were not acceptable, 
then breaking up each state 
into two states (for exam-
ple, staying in state 1 as 
long as the 2 is still present, 
but going to another state 
as soon as it is released) 
would eliminate that. In 
any case, the program 
would change for every ap-
plication, so there isn't 
much need to give one 
here. But you'd find that it 
isn't very difficult once you 
get started. 
As to the actual circuit, 

something similar to Fig. 9 
using  a 2716  2K x 8 
EPROM, a 74LS374 eight-bit 
latch, and a 74LS132 for 
buffering and clock would 
work out just fine. At what 
frequency should the clock 
run? The frequency should 
be fast enough so that a 
digit is not missed between 
two clock pulses, but slow 
enough so that short noise 
bursts which may produce 
tiny pulses at the outputs of 
the tone decoders don't 
confuse the system. A fre-
quency of perhaps five 
pulses per second should 
be about right, but there is 
nothing critical about this 
value. 

A Micro-Programmed 
CW Identifier 

Here is a practical appli-
cation of a micro-pro-
grammed sequential con-
troller that a lot of hams 
can use— a CW identifier 
which has only three inte-
grated circuits. 
Fig. 9 shows the com-

plete circuit. It consists of a 
1KX8 EPROM (in this case 
a 2708, but others can be 
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used), a 74LS374 8-bit latch 
which contains eight type-D 
flip-flops, a 74LS132 quad, 
a 2-input Schmitt trigger, a 
transistor, and a handful of 
resistors and capacitors. 
IC1  is the EPROM, 

hooked up to IC2 in a 
straightforward micro-pro-
grammed sequential con-
troller circuit. There are 
eight bits brought back as 
feedback, which leaves two 
more EPROM address lines 
as inputs. A8 (pin 23) is buf-
fered through IC3d and acts 
as the START line. The 4.7k 
resistor on the input nor-
mally keeps the START line 
at a high voltage near + 5 
volts, and grounding it 
starts the IDer. 
The other input pin, A9 

on pin 22, is used as a mes-
sage select. In my circuit, I 
simply keep it grounded all 
the time as I don't have a 
second message in the 
ROM, but if it is allowed to 
go to a high voltage (with 
the 4.7k resistor pulling it 
up), this selects the other 
half of the ROM and allows 
a second call to be stored. 
Each call or short message 
requires 512 locations (1/2  K) 
of storage, so the 1K 
EPROM has room for two 
messages. 
Two sections of the 

74LS132 act as oscillators. 
Up at the top, IC3c oscil-
lates at a frequency of 
about 20 Hz and, therefore, 
clocks the latches twenty 
times per second. This 
determines the speed at 
which the circuit goes from 
one state to another and is 
the duration of a Morse 
code dot. 
IC3a also oscillates, but 

at the much higher frequen-
cy of about 1000 Hz, and 
generates the CW-tone out-
put. It is keyed on and off 
by latched D7 output com-
ing from IC2, pin 2. 
In many cases we need a 

HOLD signal which keys a 
transmitter whenever the 
IDer is active. This is done 
by the circuitry around 
IC3b. Normally, the capac-
itor connected to its input 
charges up to near + 5 volts 

•SV 

•12V 

MSG 
SELECT 

MSG 
SELECT 

MSG 
SELECT 2 

Fig. 10. Four different EPROMs can be used. 

through the 27k resistor. 
This makes the input into 
IC3b high (1), so its output is 
a low voltage (0). 
Each time the latched 

data bit DO goes to a 1, how-
ever, the transistor turns on 
and discharges the capac-
itor. This makes the HOLD 
output go high to a 1. 
When the IDer is sitting 

still, DO is always a 0, and so 
the HOLD is always low. 
But as soon as it starts, DO 
alternates between 0 and 1, 
and so the capacitor keeps 
being discharged all the 
time. Hence, HOLD goes 
high and stays there until a 
half second or so after the 
IDer stops. 
IC1 as shown in Fig. 9 is a 

2708 EPROM, available for 
about $6. But the 2708 has 
a disadvantage—it requires 
three power supplies of + 5 
volts, — 5 volts, and +12 
volts, respectively. This 
makes it hard to use. But it's 
possible to substitute other 
EPROMs. Fig. 10 shows how 
to change the EPROM con-
nections for three other 
EPROMs; only pins 19, 21, 
and 22 are affected. Like 
the 2708, the 2704 also re-
quires three power supplies 
but has only 512 locations 
(1/2 K) storage. This EPROM 
could store only one call, 
and, so, pin 22 is grounded 
rather than being used as a 
message select pin. It is not 
easy to get since everybody 
has switched to the 2708 at 
almost the same price, but 

there may be some still ly-
ing around. 
The 2758 and the 2716 re-

quire only a single + 5-volt 
power supply. They are 
almost identical, except 
that the 2758 is 1K x 8, 
while the 2716 is 2K x 8. 
Quoted prices at this time 
are about $10 to $15 for 
either. The 2716 has an ad-
ditional address line (pin 19) 
which becomes a second 
message select line. Since 
this EPROM has 2K loca-
tions, it can store four dif-
ferent calls or short mes-
sages. They are selected by 
putting various combina-
tions of ones and zeros on 
the two select lines; in the 
rest of this article, we'll just 
discuss the simplest case 
where all message select 
lines are grounded. 
Incidentally, when order-

ing a 2716, do not order 
the Texas Instruments 
TMS2716. This IC is also 
2Kx 8 but requires three 
supplies like the 2708. TI 
uses the number TMS2516 
for the EPROM with a 
single supply; everyone else 
calls it a 2716. 

Programming CW 
into the EPROM 

Although I use a comput-
er program to determine 
the bit pattern to be put in-
to the EPROM, it's impor-
tant to understand how this 
is done. Following RTTY ter-
minology, a dot is called a 
"mark" while the space be-



Two Keys To Perfect Code... 

Save over $14.00 with complete CW package for H-8/H-89. 
Package includes CODEM, Interconnect Cable, Power Supply, CW89 
Software, complete documentation and shipping. 

CW89P  $249.95 

COMMCISOFT 59  

665 Maybell Avenue • Palo Alto, CA 94306 • (415) 493-2184 

Write for free catalog 
California residents add applicable sales tax  MasterCard and VISA accepted 

The CODEM: a universal CW interface for 
your personal computer. 

924.95 
Here is an easy way to get your Morse code software on 
the air! The CODEM converts received CW audio to 
RS232 or TTL signal levels and RS232 or TTL signal 
levels to transmitter keying. The CODEM doubles as a 
code practice oscillator and CW regenerator. A sharp 
800 Hz bandpass filter, AM detector and low pass filter 
are designed into the CODEM to provide outstanding 
noise and ORM rejection. Requires a 9 VDC power supply. 

CODEM  $124.95 
9 VDC Power Supply   9.95 
Shipping and Handling   5.00 

CW89: a sophisticated split screen Morse 
code transceiver and trainer program for 
Heath computers. 

'99.95 
Transmit and decode CW with your H-8/H-19. H-89 or 
Z-89. This feature packed program incorporates 4-99 
WPM operation, receive autotrack, a 1000 character pre-
type buffer, 10 user-definable messages, unique break-
in mode, on-screen status, disk I/O and hard copy and a 
versatile code practice section. A comprehensive 
manual and prompt card are included with CW89. 
Requires HDOS, 32K RAM and hardware interf ace (such 
as the CODEM). 

CW89 postpaid  $99.95 
CW89C H-8111-89 Interconnect Cable for CODEM  24.95 

GOTHAM  OZ 
ANTENNAS 
(813) 584-8489 

VISA 

SMALL LOT TRAP DIPOLES  417 

MODEL  BANDS  LGTH  PRICE 
TSL 8040  80.40  78  549 95 
TSL 4020  40.20.15  40'  547.95 

SMALL LOT SHORTENED DIPOLES 

SL 8010  80.40.20.  75'  559.95 
15.10 

SL-160  160  130'  536 95 
SL•80  80  63'  535.95 
SL 40  40.15  33'  534.95 

FULL SIZE PARALLEL DIPOLES 

FPD•8010 80.40.20.  130'  549 95 
15.10 

FPD•4010  40.20.15.10  63'  544 95 

NEW. PORTABLE VERTICAL , IDEAL FOR 

APARTMENTS. CAMPING. TRAILERS' 

Folds to 5. Package No Radials Required 
Fully Assembled Full Legal Limit 1 1 VSWR 

MODEL  BANDS  HGHT  PRICE 
PV 8010  80 10  13  559 95 

PROVEN DESIGN GOTHAM ALL BAND 

VERTICALS 

V 160 

V 80 

V 40 

160.80.40.20. 
15.10.6 
80.40.20 
15.10.6 
40.20.15 10.6 

23 

23 

23 

539 95 

53795 

53595 

FAMOUS GOTHAM OUADS 

IP  2 Elements — 3 Bands Complete 5119 95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete horn S79 95 

CALL OR SEND LARGE SASE FOR CATA 
LOG Shipping Dipoles & Verticals 
52 50 USA.57 00 Canada, 55 00 FPO. APO 
Beams & Quads Shipped UPS or Freight 
Collect Fla add 4",, Sales Tax 

P.O. Box 776 • Largo. FL 33540 

( 
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 RE Noise Bridge lets you quickly 
adiust your single or multiband dipole. inverted 
Vee, beam, vertical, mobile whip or random 
system for maximum performance. 
Tells 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: adiust tuned dr, 

cuits: measure inductance. RE impedance of ampli 
tiers, baluns, transformers: electrical length, velo-
city factor, impedance of coax: synthesize RE im 

\ ,pedances with transmatch and dummy load. 

'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 unconditionally 
guaranteed for one year 
To order, simply call us toll free 800-647-1800 

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-
der/repair status. Also call 601 323-5869 outside 
continental USA and in Mississippi  47 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 
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MSG  Start  Present 
Select  Input  State 

A9  A8  A7-A0 

0 (Gnd)  0 (Don't)  00000000 

0  1 (Start!)  00000000 

(10-bit address) 

table '3 

Location (Address) 

(Hex —last 2 digits 

are the present state) 
001 and 101 
002 and 
003 and 

004 and 

005 and 

006 and 

007 and 

008 and 

009 and 

00A and 
00B and 
00C and 

OOD and 

• 
• 

080 and 

081 and 
082 and 

083 and 

084 and 
085 and 
086 and 

102 
103 

104 

105 

106 
107 

108 

109 
10A 

10B 

100 
10D 

180 
181 

182 

183 

184 
185 

186 

Table 6. 

01 — 02 

02 — 03 

03 — 04 
04 — 05 

05 — 06 
06 — 80 

80 — 81 
81 — 82 

82 — 07 
07 — 83 

83 — 08 
08 — 84 

84 — 85 
85 — 86 

86 -- 09 
09 — OA 

OA — OB 
OB  OC 

00 — OD 

OD — 00 

Table 7. 

tween two dots is called a 
"space." A dash then be-
comes three marks with no 
space between them, a let-
ter space is four spaces in a 
row, and so on. The letter K 
then becomes mark mark 
mark space mark space 
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Next 

State 

DTDO 

00000000 

00000001 

(eight-bit data) 

Contents (Data) 

(Hex —next state) 

02 
03 
04 

05 

06 

80 

83 

84 

OA 

OB 
OC 
OD 

00 

• 

• 
81 

82 
07 

08 

85 

86 
09 

mark mark mark. 
A complete call requires 

512 (1/2 K) locations, num-
bered from 000000000 to 
111111111 in binary; in hex 
they are numbered from 
000 to 1FF. 
In the EPROM, location 

000 is always programmed 
with a 00 (so that once the 
sequential controller gets 
to state 00 it will lock up in 
state 00 and stay there). 
Location 100 is always pro-
grammed with a 01 (so that 
the controller will go from 
that state to state 1).A short 
table of these locations and 
data is shown in Table 5. 
This shows that if we're in 

present state 00000000 (or 
00 in hex) and the START in-
put (on A8, not way back at 
the input to inverter IC3d) is 
a 0, then the next state will 
be 00 again. But if we're in 
state 00 and the START is a 
1, then the next state will be 
00000001 (or 01 in hex). This 

is how we handle the prob-
lem of getting started. 
So these two locations 

(hex 000 and hex 100) are 
different in that one stores a 
00 while the other stores a 
01. As for all the rest of the 
message memory, ROM lo-
cations 101 through 1FF are 
an exact carbon copy of 
locations 001 through OFF. 
In other words, once we get 
out of state 00 into any 
other state, the voltage on 
the START input doesn't 
matter any more; regardless 
of whether the START is 
still a 1 or whether it has al-
ready gone back to a 0, the 
sequence will be the same. 
Now, what's in the rest of 

the ROM? Let's assume that 
the call consists of just the 
letter K (to keep it simple). 
The ROM contents is then 
as shown in Table 6. All the 
rest of the ROM message 
area is 00. What does all 
this mean? 
First of all, notice in Fig. 9 

that the latched D7 bit 
(which is the data bit on the 
left when the number is 
written down on paper) also 
happens to be the Morse 
code output bit which goes 
to the code oscillator, IC3a. 
When this bit is a 1, we get a 
tone output; when this bit is 
0, we don't get any sound. 
When is this bit a 1? When-
ever we're in any state 
whose state number starts 
with a 1; in hex, this means 
whenever the state number 
starts with an 8 or any digit 
greater than 8. So the IDer 
generates a tone (mark) in 
states 80, 81, and up, but 
not in 00, 01, or any state up 
to 7F. 
Table 6 shows exactly 

which state follows which 
other state, but we have to 
pick our way through it to 
follow the states. It's much 
easier if we rearrange the 
lines into the same order 
that the circuit goes 
through. Let's do it as 
shown in Table 7, using an 
arrow to show how the con-
troller follows the states. 
For instance, 01 —.02 means 
that present state 01 will be 
followed by next state 02. 

All the states starting 
with 0 are at the left and 
represent spaces (no tone); 
the states starting with an 8 
are at the right and repre-
sent marks (tone). Look at 
the marks on the right: mark 
mark mark (space) mark 
(space) mark mark mark. 
There's your K! 
What we have, then, is six 

states of space (no tone), 
three states of mark (the 
dah that starts the K), one 
space followed by one 
mark (the dit), a space, and 
another three marks (the 
second dah). At the end, we 
have a letter space which 
consists of five more 
spaces. (The reason for the 
six spaces at the start is to 
allow the transmitter some 
time to come on before the 
letter is sent.) 
In this case, we used a 

total of 14 space locations 
(states 00 through OD) and 7 
mark locations (states 80 
through 86) for a start 
delay, one letter, and a let-
ter space at the end. But ac-
tually we shouldn't count 
the six spaces at the begin-
ning since they are a special 
case, so the letter K used 
only 8 spaces and 7 marks. 
With a total message space 
of 128 spaces (00 through 
7F in hex) and 128 marks (80 
through FF), this leaves us 
room for a message of 
about 15 characters. 
Enough to spell out some-
thing like K20AW NEW 
YORK. 

Programming the EPROM 

Obviously, the hardest 
part of building this IDer is 
programming the EPROM; 
this job involves two parts 
—first deciding what to put 
in which location, and then 
going through the mechan-
ics of doing the actual pro-
gramming. 
Deciding what to put into 

the EPROM can be done by 
sitting down with a note-
book and making a table 
something like Table 7. 
Simply go through, putting 
down the marks and spaces 
which correspond to each 
cut and dah as well as the 



• SPECTRUM INTERNATIONAL INC. 

THE MORSE TALKER 
  THE PRODUCT THAT SPEAKS FOR ITSELF!! 

(—GROUP L ENGTH —) 

50 

0 6 

THE MORSE TALKER 

LETTERS RANGE 

J r :  FRIURES 
GO/STOP  SELECT LENGTH 

MON",i 

f  ./ • • 

L0.7  2 4  • 

teetio‘ 
HIGH 

SELECT SPEED 

12  14  lt 

MICROWAVE MODULFS LTD MMS 1 

Spectrum 
International 
   Inc.  P.O. Box 1084 S, Concord, Mass. 01742 USA9 

FEATURES 
* Complete self-contained Speaking Morse 
Tutor 

* Latest state of the art microprocessor 
speed synthesis system 

* Suitable for beginners and proficient 
operators alike 

* A "must" for novice classes 

* Wide speed range: 2-20 wpm 
* High speed option: 12-48 wpm 
* Variable group length and single 
character facility 

PRICE $225.00 
Shipping $5.50 

SMP 2300 mHz 

LNA-1 $44 95 2300 2 Stage preamp Use with 
UCC I, SMC-1, SMC-2, & other converters 
UCC-1 $3500 Basic downconverter, complete 
k it Has RF amp, Mixer. IF amp 
UCC-2 S42 00 UCC 1 with HOT-1 transistor 
SMC-1 S43 00 Deluxe Introduction to Microwave 
package Includes UCC 1, very detailed step by 
step assembly manual, more parts, the Micro 
wave Antenna Cookbook Lots of information on 
performance 
SMC-2 S50 00 SMC-1 package with the HOT -I 
transistor 
PER-1 $II 95 Broadband 2nd IF Amplifier, 
compensates for long coax runs and poor TV 
front end noise figure 2320 00 3329 00 
ANT-1 $7 95 2300 mHz Microwave Antenna 
Cookbook 2nd revision, greatly expanded in 
cludes coupon worth S5 00 towards any S25 00 
purchase The Original 
ANT.2 $2000 Disks and spacers for 32 element 
18cfb gain antenna 
HOT-1 $10 00 NE64535 High performance RF 
amplifier transistor. specifications  Improves 
UCC 1 or SMC I 2319 00 
TU.(I S44 95 Deluxe PS kit, includes case, PER 1 
will mount inside 
T U-S A $54 95 P S with PE R-1 

M(3 0-2 S9 00 Fix kit for brand-X converters 

Send SASE for catalog of other kits and parts 

All prices postpaid in US VISA & MC on orde ,. 
over $40 COD add $3 Va residents add 4% sale-
tax  Orders (703)  255 491 6  Alaska. Hawa 
Virginia only 

1 400-368-302$ 

SMP 
Superior Microwave Products, Inc. 

P.O. Box 1 24 1 

Vienna, VA 22180 ••••• 376 

NE W MFJ-312 VHF Converter lets you 

HEAR POLICE/FIRE CALLS 
and Weather Band on 2 meter rigs. Covers nearly all FCC 
allocated police/fire VHF-hi freq. (154-158 MHz). Direct freq. 
readout on synthesized, VFO 144-148 MHz FM rigs. 

Now with weather band coverage! 

F' .1  V H F 

'6 0  16 4 IN  O N 

• 40  
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Winnow 
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• 
wiww. 

Hear exciting police/fire calls, weather band. 
• ,iiitime costal and more on your 2 meter rig! 
Scanning  rigs  become  police/fire  scanner 

This ingenious MFJ VHF Converter turns your 
synthesized or VFO 144 148 MHz FM rig into a 
hot police/fire receiver (154 158 MHz) with direct 
frequency readout on your rig. 

Receive weather plus more on 160 164 MHz. 
Feedthru allows simultaneous scanning of both 

, meters and police/fire band No missed calls. 
Enjoy all benefits of your rig such as squelch. 

• •rellent sensitivity, selectivity, stability, limiting, 
AM reiection For handhelds. too 
Two MOSFETS (tuned RF amp, mixer), bipolar 

crystal oscillator gives excellent performance. 
Bypass/oft switch allows transmitting. Won't 

burn out if you transmit (up to 25 watts) with 
converter on. Low insertion SWR. 

Scanning rigs become 
police/fire scanner. 
Direct freq. readout on 

synthesized and VFO rigs. 

'5995 
"On" LED. 9 18 VDC SO 239 Mtg bk1 3x4x1" 
MFJ-311, $49.95. Like MFJ 312 less WX band 
Order from MFJ and try it — no obligation. l-

not delighted, return it within 30 days for refund 
(less shipping) One year unconditional guarantee  
Order today. Call toll free 800 647 1800 Charge 

VISA. MC or mail check, money order for $59 
for MFJ 312. $49 95 for MFJ 311 plus $4 00 
each shipping/handling 
Enjoy exciting police and fire calls, order now 

CALL TOLL FREE ... 1100-847-1800 
Call 601 323 5869 for technical information, or 
der/repair status Also call 601 323 5869 outside 
continental USA and in Mississippi  v• 47 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 



spaces at the beginning, be-
tween letters, and at the 
end. 
If a computer of some 

kind is available, then the 
program listing given here 
can be used. This particular 
program was written in 
SWTP BASIC for a SWTP 
6800 computer, but since 
it's written in BASIC it 
should run on other small 
computers without much 
modification. 
The program has an array 

called C which contains the 
dit-dah code for each letter, 
number, and some charac-
ters. When it runs, it asks for 
the message you'd like to 
program, converts each 
character in the message to 
the Morse code by looking 
it up in the table, and then 
figures out the EPROM pat-
tern. It does two things with 
the resulting data—it 
POKEs it into memory and 
prints it out. If you have an 
EPROM programmer on the 
computer, then the data 
POKEd into memory could 
be used to program the 
EPROM directly; if the pro-
grammer is separate, then 
the printed listing would be 
used. 
This particular version 

POKEs the data starting at 
decimal location 45056 (see 
line 60 of the program) 
which happens to be 
equivalent to the hex ad-
dress B000 in the computer; 
this happened to be conve-
nient in my system, but 
would probably have to be 
changed for other systems. 
The Morse code pattern 

in array C is stored as two 
bits for each dot or dash. If 
the Morse code character 
has a dit, then the two bits 
are 01; a dah becomes a 11. 
The letters coming from 

the keyboard are in a code 
called ASCII. For instance, 
the code for the letter K is 
hex 4B. This is equivalent to 
a decimal 75, so the code 
for K is stored in the 75th 
location of C, which is 
C(75). 
Since the code for a K is 

dah-dit-dah, it is stored as 
110111 (or 11 01 11). This 

82 73 Magazine • January,1982 

binary number translates to 
a decimal 55, and so the 
Morse code for a K is de-
fined in line 350 as C(75) = 
55. Each of the other letters, 
numbers, and symbols is 
stored in exactly the same 
way. 

Once you know exactly 
what data must be stored in 
the ROM, you must actual-
ly store it; this is called pro-
gramming the ROM and re-
quires an EPROM program-
mer. Such programmers 
come in two types—man-
ual and programmed. In a 
manual programmer, each 
bit pattern for every loca-
tion is entered by hand via 
switches and then a button 
is pushed to program that 
location. A programmed 
unit stores the entire code 
to be "burned" into the 
EPROM in its own memory 
first, and then programs the 
EPROM with that data. 
Most EPROMs can be pro-
grammed with a manual 
unit, but obviously a pro-
grammed unit is much 
more convenient. 

If you run my program on 
a computer, it may be con-

START 

+5V 

GROUND 

Fig. 

venient to use a program-
mer which attaches to the 
same computer to transfer 
the bit pattern straight from 
the read-write memory of 
the computer to the 
EPROM. In the case of the 
SWTP computer, SWTP 
makes a 2716 programmer 

which also will program 
2758s; a modification in a 
Kilobaud Microcomputing 
article (February, 1979, 
page 82) allows this same 
unit to program the 2708 or 
2704; this explains my 
choice of EPROMs. Note, 
however, that there are 

Fig. 11. PC board layout for the CW identifier (copper side 
of board). 
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12. CW identifier PC board parts placement (component side). 



7 he  ounding  epeater 

MARK 
3CR 

(10 

A Stradivarius is more than a body, neck, and strings. The name alone says it is an instrument of out 

standing q.Jality and beautiful sound. 
In repeaters the name for optimum performance and clean, natural sound is Mark 3CR. And Mark 3CR 

also means: 

• Receiver sensitivity <0.25 uV. 
• Schmitt trigger squelch to capture fading signals  • 

• 13 Morse messages  • 
• Die cast aluminum receiver and transmitter enclosures 

• Spurious rejection > 65 dB. 
Autopatch and reverse autopatch 
15 Function controlled outputs 

For the Finest in 
Repeaters • Controllers • Power Amplifiers • Link Transceivers 

MICRO CONTROL SPECIALTIES 
23 El m Park, Groveland, M A 01834  (617) 372-3442 

PORTA-PEATEIr 
INSTANT REPEATER 

Command and control module makes an instant re 

treater from any 2 radios with absolutely no mod' 

cations to the radios interlaces via the external speaker 
and mic lacks Perfect tor a personaL emergency or 
tired repeater Write or cal for detailed data manual We 

accept VISA and M/C Request catalog 

• 4 individual CW-IDS CR< PROM) 

• VOX—COR. COR triggers 

• Adi 0-15 min ID cycle timer 

• Adi 0-15 min Time Cut timer 

• Ad' 0-30 sec hang timer 

• Acti 20db local mic amp 

• True repeater beacon, or manual modes 

• 250 volt switching capability 

• Complete gain/interface controls 

• Complete technical manual 

• PCB size 5N" y 53," 

• 22 pin edgecard interlace 

Assembled, 

Tested, 
Burned In, 

Progra m med 

(Inc. $3. postage) 

W-S ENGINEERING 
P.O. BOX 58 

PINE HILL N.J. 08021 
24 HR. PHONE: 201-852-0269 

NE W MFJ-102 SOLID STATE  

24 HOUR DIGITAL CLOCK 
Switchable to 24 hour GMT or 12 hour format. ID timer. 
Seconds readout. Bright BLUE .6" digits. Alarm, snooze, 
lock functions. Power out, alarm on indicators. Assembled. 

Now you can switch to either 21 hour GMT 
time or 12 hour format! Double usefulness 
Switchable "Seconds" readout for accuracy 
ID timer. Alerts every 9 minutes after you tap 

the button Also use as snooze alarm. 
"Observed" timer. Just start clock from zero 

and note end time of event up to 24 hours 
Alarm. For skeds reminder or wake up use 

Synchronizable with WWV. 

Fast/Slow set buttons for easy setting. 
Big, bright, blue digits (vacuum fluorescent) are 

0 6- tor easy on the eyes, across the room viewing 

Lock function prevents missetting. 
Operates on 110 VAC, 60 H7 (50 Hz with 

simple modification) UL approved. 
Handsome styling with rugged black plastic 

‘ ,case with brushed aluminum top and front 

Switch to 24 hour GMT 
or 12 hour format' 

ID timer. Seconds readout. 
Bright BLUE .6 inch digits. 

$ 3295 
Sloping how tot ea,o,i viewing 6x2x 3 
Order from MFJ and try it — no obligation. It 

not delighted. return it within 30 days for refund 
(less shipping) One year limited warranty by MFJ 

Order today. Call toll tree 800 647 1800 Charge 
VISA. MC or mail check, money order for $32 95 
plus $4 00 shipping/handling for MFJ 102 
Put this new improved MFJ digital clock to 

work in your shack. Order today. 

CALL TOLL FREE ... 800-547-1800 
Call 601 323 5869 for technical information, or 
der/repair status. Also call 601 323 5869 nittside 

continental USA and in Mississippi. 

ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 j 



0010 PRINT "PROGRAM TO GET ROM PATTERN FROM GIVEN TEXT STRING" 
0020 PRINT "COPYRIGHT 1C1 1979 DT PETER A. STARK" 
0030 PRINT "ALL RUNTS RESERVED' 
0040 PRINT : PRINT 
0050 DIM C11271 
0060 P.45056 
0070 Z32041 

0080 REM FILL Cl) ARRAY UITH MORSE CODE 

0090 C132)  0 
0100 CI441 • 3935 
0110 C145) . 855 
0120 C146) . 1911 
0130 C(47)  861 
0140 C(481  1023 
0150 C(491 . 511 
0160 C(50) = 383 
0170 C151) = 351 
0180 C M/  343 
0190 C1531 . 341 
0200 C1541 m 853 
0210 C155) = 981 
0220 C(56) . 1013 
0230 C1571 . 1021 
0240 C(631 . 1525 
0250 C(651 = 7 
0260 C(66) = 213 
0270 C(671 = 221 
0210 C(68)  53 
0290 C(691 . I 
0300 C(701 . 93 
0310 C(711 . Al 
0320 C(721  85 
0330 C(73) . 5 
0340 C1741 = 127 
0350 C1751 = 55 
0360 C176) . 117 
0370 Cl??) • 15 
0100 C(78) . 13 
0390 C1791 . 63 
0400 C180) = 125 
0410 C(811  247 
0420 C(821 . 29 
0430 C1831 r 21 
0440 C1841  3 
0450 C1851 3 23 
0460 C116) • 87 
0470 C1871 = 31 
0480 C(811  215 
0490 C(891 . 223 
0500 C(90) . 245 

0510 REM ERASE THE POKE BUFFER PRIOR TO USE 

0520 PRINT "(RASING DUFFER..." 
0530 FOR 130 TO 2-I 
0540  1.011E( P01,01 
0550 NEXT I 

0560 REM SRI UP START-STOP CODES AND INITIAL 

0570 PRINT "POKING DATA INTO BUFFER..." 
0510 POKE( P, 01 
0590 POKE( P4256, 1) 
0600 FOR 1.1 TO 5 
0610  POKE( P.I, I.)) 
0620  POKE( P4256.I, 1.11 
0630  PRINT 11"  "1141 
0640 NEXT I 
0650 S.6 
0660 11.128 
0670 INPUT "ENTER CU MESSAGE", AG 
0610 L.LEN(A11 
0690 FOR 1.1 TO L 
0700  K.A3111141D$100,1,111 
0710  K.C1K) 

:REM CHARACTER CODES 
:REM ADDRESS B000 FOR DUFFER LOCATION 
:REM EPROM SIZE IS 26 

:REM SPACE 
:REM , 
:REM - 
:REM . 
:REM / 
:REM 0 
:REM I 
:REM 2 
:REM 3 
:REM 4 
:REM 5 
:REM 6 
:REM 7 
:REM 8 
:REM 9 
:REM 
:REM A 
:REM B 
:REP C 
:REM D 
:REM E 
:REM F 
:REM G 
:REM M 
:REM I 
:REM J 
:REM K 
:REM L 
:REM N 
:REM 
:REM 0 
:REM P 
:REM 0 
:REM R 
:REM S 
:REM 1 
:REM U 
:REM V 
:REM U 
:REM X 
:REM Y 
:REM I 

DELAy 

:REM STOP AT LOCATION 0 
:REM CONTINUE AT LOCATION 256 

:REM LINK 5 MORE SPACES 

:REM NETT SPACE BYTE 
:REM NEXT MARK BYTE 

:REM LENGTH OF MESSAGE IN CHARACTERS 
:REM DO FOR EACH CHARACTER 
:REM NEXT ASCII CODE 
:R(M NEXT NORSE CODE 

0720  IF K )0 GO TO 830 

0730  REM SPACE CODE REQUIRES A LONG SPACE 

0740  FOR J.0 TO 5 
0750  POKE( P.S. S311 
0760  POKE( P42564S, S311 
0770  PRINT ST" . "031 
0710  S.S.1 
0790  IF S126 6010 1340 
0100  NEXT J 
0810  GOTO 1250  :FINISH UP 01114 LETTER SPACE 

:ITER SPACE CODE. 

:REM POKE 6 SPACES 

:REM ERROR 

0820  REM NON-SPACE CHARACTER; FIND ITS FIRST NARK 

0830  IF IC.16304 GO TO 870 
0040  m.144 
0850  GOTO 030 

:REM ASSUME 16 BITS, SHIFT LEFT 
:REM TOT 11!TS UNTIL NARK IS FOUND 

0860  REM FOUND NEXT TOO PITS - PUT IN PROPER BYTES 

0170  IF 10349152 GO TO 910 
0880  IF 10.16384 GO TO 1110 
0090  GOTO 1250 

0900  REM DASH 

0910  IF 5,125 SO TO 1340 
0920  IF 10252 60TO 1340 
0930  OK-49152 
0640  PORE) M A) 
0950  POKE( P.2540S,M) 
0960  PRINT S;"   
0970  POKE( 1.01,11911 
0980  POKE( P925691,1.11 
0990  PRINT TA1(10);1;" • ";/441 
1000  PORE) 141101, 1021 
1010  POKE( P.2560441, 1102) 
1020  PRINT 7111101; 01 r 0 "092 
1030  POKE( 1.91.2, S91) 
1040  POKE( P92569892, 5.11 
1050  PRINT 7111(10);11.2;" 0 %SO 
1060  S=S41 
1070  110443 
1080  1(3104 
1090  0018 170 

1100 REM DOT 

1110  IF SA25 60TO 1340 
1120  IF 8.254 GOTO 1340 
1130  101-16384 
1140  POKE( P9S, 1) 
1150  POKE( P.2564S, 1) 
1160  PRINT Sr •  
1170  PONE( P0m, 
1180  POKE( P425691, 5.911 
1890  POINT TA1(101;11;"  ";SO 
1200  S'S.) 
1210  14.1431 
1220  1(.1(84 
1210  GOTO 070 

1240  REM LETTER SPACE 

1250  FOR J.I TO 4 
1260  IF S)I25 GOTO 1340 
1270  POKE( F'S, S411 
1280  POKE( P425645, S411 
1290  PRINT ST" =  
1100  S.S41 
1310  NEXT J 
1320 NEXT I 
1330 END 
1340 PRINT "MESSAGE TOO LONG" 
1350 STOP 

Program listing to generate ROM program for the CW identifier. 

:REM DASH 
:REM DOT 
:REM UNEN FINISHED, ADD LETTER-SPACE 

:REM ERROR 
:REM ERROR 
:REM DELETE DASH 
:REM GO TO 3 MARK STATES 

:REM RETURN TO SPACE 

:REM UPDATE POINTERS 

:REM SHIFT MORSE CODE LEFT 2 PITS 
:REM AND REPEAT 

:REM ERROR 
:REM ERROR 
:REM DELETE DOT 
:REM INSERT ONE MARK 

TREN RETURN TO SPACE 

:REM UPDATE POINTERS 

:REM SHIFT MORSE CODE LEFT 2 PITS 
:REM AND REPEAT 

:REM ERROR 
:REP POKE A SPACE 

:REM UPDATE POINTER 

other ROMs that could be 
used. For instance, if only a 
single message is needed, 
the MM5204Q 51 2 x 8 
EPROM would fill the bill 
nicely. If you don't antici-
pate making changes, then 
a non-erasable PROM 
would also work. In a pinch, 
a pair of 256 x 8 PROMs 
could be used, too. 

Even if you do not have a 
programmer, many EPROM 
suppliers have program-
ming facilities. Occasional 

ads from various individ-
uals in the classified col-
umns of computer maga-
zines also offer EPROM 
programming. 

Construction 

Building the CW iden-
tifier is easy; the circuitry 
works at a fairly slow speed 
and no special precautions 
are needed in building it. 
Wire-wrapped construction 
would be fairly easy and 
very compact, but if you 
use one of the 2704/2708/ 

2716/2758  series  of 
EPROMs, then the printed 
circuit layout of Fig. 11 is 
for you. (Etched and drilled 
PC boards are available 
from Star-Kits, PO Box 209, 
Mt. Kisco NY 10549, for $15. 
Also available is 2708 and 
2716 EPROM programming 
for $10; you supply the 
EPROM and the call.) 
Fig. 12 is the parts layout 

for this board. Since this 
board is usable with any of 
the four EPROMs shown in 
Fig. 10, connections to pins 

19 and 21 are brought out 
to pads and require some 
care on your part. 

Though the circuit board 
layout is designed for the 
CW identifier, with a few 
minor trace cuts it could 
also be used for the touch-
tone sequence detector or 
for many other micro-pro-
grammed sequential con-
trollers. So keep this idea in 
mind next time you need a 
controller for some project. 
It's a winner!• 
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LARSEN HELPS THE 
UNDERGROUN 

.."7%.  P1-4 N•   
When you're in a tight spot, depend-
able communications is crucial. Like 
repairing a split cable or a broken 
waterline underground. If you lose 
touch with the outside world, it's a long 
climb back to the top. 
That's why underground crews use a 

Larsen Antenna and Magnetic Mount 
topside, attached to a handheld 
below. Because Larsen Antennas keep 
high performance standards, even 
with the underground. 
KOIrod ® plating, a Larsen exclusive, 

gives your antenna high conductivity 
to assure that maximum power goes 
into communicating—not heat. And 
the precision tapered stainless steel 
whip provides flexibility while mini-

mizing radiation pattern distortion, 
giving you a consistent signal. 

Whether your communications take 
you down under, or just downtown, 
Larsen Antennas will keep you on top 
of the situation with dependable 
performance. 

That full measure of performance 
goes into our product integrity too. 
With a no nonsense warranty that 
won't let you down. 

For more range with your handheld, 
or your mobile, you'll find Larsen's per-
formance is tops. Ask your favorite 
Amateur dealer to demonstrate how 
you can hear the difference with 
Larsen Antennas. 

••••• 322 

PO Box /799 116/1 NE 50th Avenue 

Larsen Antennas 
IN USA Larsen Electronics, Inc. 

Vancouver, WA 98668  Phone 206 57:3 2722 

IN CANADA- Canadian Larsen Electronics, Ltd. 
283 E 11th Avenue, Unit 101 

Vancouver BC., V5T 2C4  Phone 604-872-8517 

Kalrod'l is a registered trademark of Larsen Electronics. Inc. USA and Canadian Larsen Electronics. Ltd.. Canada 

4_ -.C... 

.-See List of Advertisers on page 130 
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SCR 1000/4000 
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• Low Noise/Wide Dynamic 
Range Front End for Excel-
lent Sensitivity & IM Rejec-
t on. 

• t2 Pole IF Filter, & 8 Pole 
Front End Filter. 

• Full Metering, Lighted 
Status Indicators/Control 
Fush-buttons, Btry. Power 
Input, AC Pwr. Supply, CW 
IDer, etc., etc. 

SCR1000 

& SCR4000 
ARE FCC TYPE 
ACCEPTED 

for Commercial 
Services 

Shown in Optional Ca ret 

OE* 

EazA %at Ilireact14 & taw ?lade I 
Adretildwz Zath 7wit Alegtooded 

• A 

1 

1,1 takes a  month to make a 
Spectrum Repeater. Virtuelly every 
part and subassembly, right down to the 

smallest detail, is carefully tested mid as-
sembled by hand. There is no mass pro-
duction involved. All of the assenbly and 

testing is done with great precisi 3n Dy our 
experienced personnel. 

This assures you of the finest quility Lnit 
available. One that's been designed, bt. ilt, 
tested and sold with good 'old fashbned' 
American ingenuity, care, and attenticin to 
detail. This is equipment that's ultra-reli-
able—and an excellent investment. 

Equipment that you'll be proud tc own 
years from now. Call or write our frendly 
sales people today for the detail:! 

-..•11•••• 
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MIR 30 or 75W on 2m! 

35 or 65W on 220 MHz 

40W_Qn 450 MHz 

Available with all 01 the features you want—Full Autopatch/Reverse Patch/Land-_m e 
Control; Touch Tone Control of various repeater functions; "PL"; "Emergency Pv.r. 
I.D."; various Tone S. Timer Units, etc. PLUS—the finest Duplexers, Cabinets, Anten las, 
Cables, etc. Our Repeaters are sold factory direct only, or through Foreign Sales Reps. 
Get your order in A.S.A.P.! 

61.4"metaie  6"44444180 Day :VarraVnte.:61  1"4 "4.1 1.444:eta/ O a  SPECTRUM 
  Export Orders - Contact our International Dept 

1055 W. GERMANTOWN PK., DEPT. Si 
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Includes: • Crystals—high stability .0005% 
• Local Mic 
• Your Call programmed into IDer 
• Provision for Auto-SwItchover to Btry. Pwr. 
• Built-in AC Supply; basic Panel Controls, Spkr., 

LED Indicators 
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If you're looking for a new Repeater, but you real-
ly don't need (or can't afford) all the features and 
options on our world famous, 'super deluxe' 
SCR1000/4000, then our new economy line of 
SCR77 Repeaters is ideal for you! 

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear 
famous. However, all of the "bells & whistles" which you may 
not need or want have been eliminated—at a large cost sav-

ings to you! 

The SCR77 is a real "workhorse" basic machine 

designed for those who want excellent, super-reliable perfor-
mance year after year—but no frills! ('PL' and a 30Wt. 

Transmitter are the only "built-in" options available; but 
Autopatch, Remote Control, and other equipment can be con-

nected via the rear panel jack.) 

Of course, if you do want a full featured/super deluxe 

repeater, with higher power and a full list of available 'built-in' 

options, then you want our SCR1000 or 4000 "Dream 
Machine". These units will continue to be available for those 
who want 'The Ultimate in Repeaters'. 
SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net. 

440MHz, $1150.00. For no 'plug-in' ID board (Export), deduct 
$40.00. Call or write today for a data sheet, or to place your 
order! Sold Factory Direct or through Export Sales Reps only. 

10M FM Repeaters, Remote Bases, RX & TX Boards Now Available! 

Join the fun with the grow-
ing activity on 10M FM! Ex-
tended 'superior' ground-
wave contacts; local Re-
peaters; Remote/Local 
Bases and Mobile for Na-
tionwide or Foreign DX. All 
with the ease of 2M FM! 
Our Repeaters and Remote 
Bases are basically made 
up of 2-SCR1000 Main-
frames, complete with a 
VHF/UHF Link "built-in." 

The 10M FM Receiver is 
"Super Hot" and "Super 
Sharp." The Transmitter is a 
35 Wt. unit with beautiful 
audio quality. 

A Complete Data Package 
is now available on both 
complete systems and 
boards —all commercial 
quality. Call or write for 
more information today. 

COMMUNICATIONS CORP. 
Inquire about 'surplus' 21.1 1 220 TX Boards.  PrIcal 

 Norristown, PA 19401 • (215) 631 1710 



Richard Phenix 

73 Magazine Staff 

Messages from Station Charlie 
when wireless meant life or death 

Author's Note: Much is written about transmitters, receivers, antennas, and all the hardware and software of the world of radio. Less is writ-
ten about the messages made possible by them. This is natural when a W1 writes with pride about his brand-new Superbang 42X and 
his OSO with a ZL via SSTV on 10.5 GHz using bedsprings for an antenna. We know what his message is: "I am using a Superbang 42X with 

bedsprings for my antenna..." • There are times, however, when messages are the real point—as in the cases of emergencies and 
disasters. And certainly it was one of those times at Station Charlie, where messages helped win the big war and kept alive the courage and 
hopes of men and women in the most desperately lonely of personal wars—those fought by secret agents. • Some names, places, and 
times have been changed, but this is a true story. • Many thanks, for their help with technical information, to George Fogarty (ex-W2LHC, ex-
JA2AD), Stan Willard W9JAS (ex-W9GSE), and Ed Clinton W8STP—formerly Technical Maintenance Officer, Chief Signalmaster, and 
Signalmaster, respectively, for Station Charlie. • This material has been reviewed for security by the Central Intelligence Agency and the Na-
tional Security Agency. • Copyright 1981, Richard Phenix: All rights reserved. 

Photo A. Station Charlie, Buckinghamshire, England, 1944. 
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t is 1944. Station Charlie 
covers the top of a low, 

rolling hill in Buckingham-
shire, England, not very far 
from Oxford (Photo A). The 
station's operations build-
ings, which make up the 
"security  area,"  are 
clustered together at one 
end of the encampment 
apart from the rest. Here 
are housed the communica-
tions activities, running 24 
hours a day; they are the 
reason for Station Charlie's 
existence. 
Between them and the 

"housekeeping area" of 
mess hall, motor pool, ad-
ministration buildings, of-
ficers' and "other ranks" 
barracks, runs an old coun-
try lane, now closed to 
public use for the duration 
by guard posts at Charlie's 
boundaries, much to the an-
noyance of the local fox-
hunting club. The lane runs 
from nowhere in particular 
at one end to the Sow and 
Pigs pub at the other, in the 
small village of Poundon. It 
is possible for perhaps thir-
ty people to be in the pub at 
the same time—if they 
watch out for each others' 
elbows. 

But the some fifty men 
and women working in the 
operations buildings are 
too busy to worry about 
that, and the three hundred 
or so in the rest of the camp 
are either sleeping or about 
to sleep or waiting to go on 
duty. Station Charlie is an 
isolated post and, anyway, 
the job's the thing. 

In fields beyond the 
operations buildings, re-
ceiving antennas lift their 
slender, quadruple-guyed 
wands 120 feet into the air; 
a few miles away, lines of 
equally-tall transmitting an-
tennas march across other 
fields in the directions of 
France and the Scandina-
vian peninsula (Photo B). 
One of several stations 

operated jointly by Ameri-
can and British intelligence 
agencies, Station Charlie is, 
in this critical year of World 
War II, a communications 

base for secret agents in-
side Axis-dominated terri-
tories. It is receiving their 
often-faint Morse signals, 
deciphering and decoding 
the messages, and transmit-
ting them by teleprinter to 
London. It also is encoding 
and enciphering teleprinted 
answers or questions from 
SHAEF (Supreme Head-
quarters, Allied Expedi-
tionary Force) received 
over the same secure land 
lines and is sending them 
booming out over the En-
glish Channel and the North 
Sea to, it is fervently hoped, 
alive and receptive ears 
(see Fig. 1). 

The Station At Work 

Little was spared to make 
Station Charlie a reliable 
link in the communications 
chains leading from its as-
signed men and women in 
the field—close to 100 at 
times (the "outstations") 
—to the guarded offices of 
war planners. There was no 
James Bond atmosphere at 
Charlie; we left that to the 
masterminds behind un-
marked and inaccessible 
doors on London's Baker 
Street. Our job was to listen 
for even the faintest whis-
pers of signals, to hear them 
at once, to copy them 
without error the first time 
around, and to allow the 
vulnerable senders to get 
the hell off the air quickly; 
then to translate Morse 
code groups into clear text 
in one or another readable 
language quickly, and fire 
them off to London quickly; 
it was to encipher clear 
texts from London ac-
curately and quickly, to 
send code groups with cop-
perplate hand fast, but not 
too fast, and, again, to get 
the hell off the air. (See 
Photo C.) 

Speed and accuracy. It 
was our job to provide 
both. Sitting comfortably 
on our hilltop, safe and 
well-fed in the peaceful 
rolling countryside, speed 
and accuracy were the 
priceless contributions we 

fIANNIMS  SECURITY 
SECTION  secriom 
MMAJ 

~ mg  CIPMfAS 

I INTERNAL CIRCULATION 

NAT ION NA MES 

Fig. 1. Operational layout of Station Charlie. British terms 
are used (WIT—wireless telegraphy, for radio, etc.). "Plans" 
included calls and schedules (skeds) for transmissions. 
Agent messages were routed to "country" intelligence of-
fices (Norway, France, etc.) and/or to S.F. (Special Forces) 
offices during pre- and post-invasion weeks. 

Photo B. Transmitting antennas 
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Photo C. A corner of the WIT Room. Agent schedules are 
posted on the blackboard. The Signalmaster's office behind 
glass at the rear could monitor any operator position. 

Photo D. Transmitter Building. 

could make to those out in 
the dangerous occupied 
areas who rarely could pro-
vide either; they sometimes 
died because they could 
not. 

Equipment 

It was to preserve lives as 
well as to make possible the 

gathering of the highest 
class of inteligence that 
the best-available equip-
ment was used. Receivers 
were the kind that most pre-
war amateurs wanted ana 
few could afford. There 
were AR-88s, two kinds of 
Hallicrafters rigs, the Ham-
marlund HQ-120X, and Na-

Photo E. The wideband amplifiers were a technical curiosity 
at Station Charlie, as described in the text. 

tional HRO-5s. Recording 
equipment was by Creed — 
beautifully-made British 
units. (This also was used to 
"fingerprint" agents for 
comparison purposes in 
cases where later it was sus-
pected that the Germans 
had captured an agent and 
were using his equipment to 
try to send us misleading in-
formation.) 

Good receiving units 
were essential if transmis-
sions from the field were to 
be picked up with any reli-
ability. While the equip-
ment of the agents ranged 
from bulky hand-cranked-
generator sets to the then-
amazing British fibre-suit-
case units, it was mostly the 
latter Charlie listened for. 
These measured 12" x18" 
X 5"  and contained the 
transmitter, receiver, and 
power pack with built-in 
battery charger! The bat-
tery was a 6-volt motorcy-
cle type with vibrator high-
voltage supply. 

Charging was never done 
while transmitting—that 
was an invitation to Ger-
man DF units to join the 
party! All the Germans had 
to do—and did, in early 
days—was to cut power to 
an area, sector by sector, 
briefly, until transmissions 
were interrupted, and then 
move in fast to encircle the 
sector pinpointed. 

Transmitters, located in 
separate buildings a few 
miles away (Photo D) and 
connected through land 
lines to the Control Room, 
included a 400-Watt RCA, 
3-to-5-MHz unit, using 807 
crystal oscillators and 813s 
in the output stage (prob-
ably ET4036s). Tape-send-
ing equipment was prin-
cipally McElroy —the pre-
war code-speed champion 
and manufacturers of speed 
keys—and also Creed and 
Teletype!'" 

The RCA transmitter was 
hellaciously  hard  on 
crystals, and one modifica-
tion made at Charlie was 
the addition of low-power 
crystal oscillator doublers 
ahead of the 807. (Some 
parts were obtained in 
typical war-time fashion by 
fast shuffles—there may 
still be an American power 
mower used to cut English 
grass on the grounds of a 
now-retired British officer 
who helped us out.) 

A particularly interesting 
unit was the wideband am-
plifier (Photo E)of which we 
had two. Designed and built 
by the British, each con-
sisted of ten reasonably 
conventional low-power, 
crystal-controlled exciter 
stages, all fed into a wide-
band rf amplifier; sixteen or 
twenty 807s in push-pull 
parallel kept the input and 
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Photo F. One of the mobile units (an SCR-399)at St. Cloud, 
outside of Paris. 

output impedance low. 
(And the efficiency—about 
50 Watts per channel!) 
Thus, coax could feed the 
input and the output could 
go directly into terminated 
rhombic antennas (about 
300 feet on a side) pointed 
in the right direction. 
Because of the power gain 
of the rhombics, the effec-
tive power per channel was 
350 Watts. 

Transmitting antennas 
were mostly delta-matched 
doublets on poles 60 to 120 
feet in height. Station Char-
lie crews often took these 
down and altered them to 
conform to changes in trans-
mitter operating frequen-
cies and outstation lo-
cations! 

Receiving antennas were 
coaxially-fed doublets 
patched into individual re-
ceivers or, via a vacuum-
tube isolation amplifier, to 
groups of receivers. 

The Agents 

Station Charlie's special 
task was to work with, first, 
agents in Scandinavian 
countries (our "Country 
Section" —see Fig. 1), sec-
ond, with the ledburghs 
(Jeds), agents parachuted in 
ahead of invading forces, 
and, third, with mobile sta-
tions which moved with 
various army units (Photo 
F). During invasion days and 
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the weeks following, Jed in-
telligence was hotlined to 
the armies, giving them 
remarkably up-to-date in-
formation on what lay im-
mediately ahead. The map 
in Photo G shows the loca-
tions of Jeds geographically 
and with respect to Allied 
forces and French resis-
tance groups. (At the time 
of this photo, the Allies had 
penetrated well into France, 
leaving the northwest area 
clear of Jeds. Those who 
had been overrun were 
returned to England —if 
they had survived—and 
were readied for other 
parachute drops.) 

Each outstation had its 
own codes, crystals, trans-
mission "skeds" (see black-
board in Photo C), and se-
cret security checks. The 
absence of the last in any 
message was supposed to 
alert us that the agent had 
been compromised—that it 
was the enemy now using 
the codes and equipment. 
While both sides had some 
successes in this sort of 
counterintelligence, usual-
ly the absence of the check 
was due to forgetfulness or 
the great pressures under 
which agents worked in the 
field, leading them to bare-
bones operations—and to 
hell with procedures. 
Those pressures were 

sometimes so unbelievably 

Photo G. The Cipher Room's small war map of France, with 
led locations indicated by map pins along and beyond 
fighting fronts. The pin nearest the map's center is close to 
Chateauroux and probably was for Hamish (see text). 

extreme that it seemed al-
most miraculous when 
things worked out reason-
ably according to plan. 
Parachute drops could miss 
the right area entirely, suit-
case transceivers could 
bounce shatteringly off 
rocks (or go "glub" in a 
lake), the local reception 
committee might not be 
there but a German unit 
just might be, leading to an 
abandonment of all equip-
ment and (hopefully) a 
headlong dash to escape. 
Sometimes it was up to us 
at Charlie to try to sort out 
what had happened when 
the wrong agent came in on 
a sked or somebody else's 
code was used in an 
emergency. 
One French agent I met 

in Paris later in 1944 told 
me of his months in the 
Ardennes forest in 1943 and 
1944. Regularly on the 
jump, he said—swimming 
rivers "while the Boche 
fired at me" (and once es-
caping in an empty wine 
barrel on a friendly farmer's 
cart)—Citron spoke with 
dry humor of times when he 
figured that even his friends 
were against him: winter 
clothes parachuted to him 
in July. . one supply drop 
which consisted of four 
canisters containing noth-

ing but lampshades  . and 
a day when an urgently-im-
portant operational mes-
sage was due from England 
and, despite German activi-
ty near his hideout, he kept 
his radio sked and received 
just one message, saying 
(roughly): After due consid-
eration, our staff has con-
cluded that the Maquis 
group you are with should 
be named after the French 
-th Regiment that fought in 
your area. 
Citron also told of the in-

tensely emotional experi-
ence of his first radio con-
tact after jumping into 
France (he worked a sister 
station of Charlie's). This 
backed up what we had 
been told by the Chief Sig-
nal Officer (London) about 
our own agents—that the 
first contact with us was 
universally reported to 
bring an emotional high un-
surpassed by any they ex-
perienced thereafter. We 
all believed this, at Station 
Charlie, and it gave us addi-
tional motivation to do 
our jobs well, but for me it 
may not have been until ten 
years later that the full 
meaning became clear— 
when I had occasion to 
hear from another agent 
about the magic of that 
first contact. 
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5456 N Milwaukee Avenue 
Phone (312) 631-5181 



A 

etc. 

A  B C D E  F  G H  I  J 
a  a  a  a  a  a  a  a  a  a 
M Z  T J  I  I  V  A E D 

b b b b b b b b b b 
S N  Z  F  M O  Y  H J  I 

C  c  c  c  c  c  c  c  c  c 
G H S  E D  Z  A  B B M 

d d d d d d d d d d 
H U Y  V  Z  I  S  A  F  W 

e a  e a s e  e a ts 
E  X  R  I  A  Y  X  F D Y 

f  I  f f  I  I  I f  f  f 
A  K  H  Z  E  Z  C M  A J 

9 9 9 9 9 9 9 9 9 9 
Q M  X  I  K  L  E D D P 

h h h h h h h h h h 
K  R  B E  H B C U K  0 

I I I M i l l i 
L M T G O R G  L  S F 

I I I I I J I I I I 
U  Z  P N  L  P R  O U  X 

Fig. 2. The one-time pad ciphering table (E over d equals Z, 
etc.). Agents' copies were printed on handkerchief-size 
pieces of silk. The plan was to do it in invisible ink, to be de-
veloped in the field in plain water in which chemically-
treated shoe/aces were to be soaked. I suspect this was just 
one of those dramatic notions never carried out. The table 
itself was not secret, and a handkerchief made of silk would 
all by itself have alerted any German. 

Swan 

"Oh, how many tears I 
fell that day!" was the way 
Swan expressed herself to 
me on that occasion —near 
the end of the few days I 
ever knew her as more than 
just a code name. The radio 
operator for one of the Nor-

wegian units (all of which 
were known by bird names), 
much of her war had been 
spent in the Stavanger area. 
For a week after her unit 
was activated, she had been 
unable to contact Charlie. 
Then, in a saeter, much 
higher up above a small 

Photo H. The Perforator Room, in Registry, stored the tape 
loops with the agents' ca//s. Perforated tape was state-of-
the-art in 1944. We had some of the earliest belt recorders, 
but they were a total loss at that time. 
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(a) r 8PAp 81CGH CBGAG eeNfA 
(b) DDFJE JBBBB DCEHE GAIFI 
(c) zuzu Z.ILYH IHXKX KzLit— 

(a) AAAIP 6•FBEc  PPr 16-6  6C-
(b) AFGJG DDBEE FDJCA ACHBC 
(c) mAQui s I WAR ANEE PARIA5 

ZUZU —Take meaning (of next code group) up to and including word 
after fifth hyphen. 

IZIZ—Infiltration-completed-into-area-occupied-by-enemy 

YHYH —700 and 

XKXK —50 

ZLZL—Continue spelling for rest of message. 

Fig. 3. The received message (line a) written over lines in our 
copy of the agent's one-time pad (his pad pages were 
burned as he used them) was deciphered by use of the table 
in Fig. 2. Line c then was decoded using the table shown in 
Photo I, excerpts from which are listed here. 

fjord than she had been be-
fore, tired, discouraged, 
wet, hungry, and fearful of 
the German occupation 
forces—for they surely 
knew by then that her team 
was in the vicinity —she 
tuned in on her assigned fre-
quency at her assigned time 
and in came the booming 
signal from Station Charlie: 
STW STW STW de CAM 
CAM CAM QRK? QRK? 
QTC QTC K K repeated over 
and over as the perforated-
tape loop (Photo H) fed 
through and our W/T op-
erator strained his ears anx-
iously for the response: 
CAM de STW QRK 
I like to think that I 

remember that day, 37 
years ago, and maybe I do. I 
know I told Swan that I 
did—and meant it—but at 
Charlie we had many such 
happy first contacts with 
agents, whereas for Swan it 
was, of course, the only 
one, and tears glistened on 
her cheeks again as she 
relived it. 

"You were all we had," 
she said. "My God, that 
feeling of not being alone 
after all! We got our cour-
age back  you [Station 
Charlie] were there, and you 
never let us down!" 

So far as we could know, 
Station Charlie never let 
anyone down There was a 
set period of time for listen-
ing for an agent to keep a 

sked, at the end of which 
the pragmatic assumption 
was that he was blown— 
dead or captured—and we 
could stop sending out our 
call on a listening watch. 
Somehow, however, we did 
not stop unless we had 
other intelligence that the 
agent was, indeed, lost. The 
Charlie W/T operators 
hated to give up, and it was 
well understood when 
some of them used off-shift 
hours to listen for signals 
which usually never came. 

Hamish 

Hamish was one of the 
Jeds who failed to keep a 
sked one day. According to 
the location of his pin on 
the war map in the Cipher 
Room (see Photo G), he was 
operating in a particularly 
hot area. (This map was 
backed up by very large-
scale maps to help us deci-
pher garbled transmissions 
which often included criti-
cally-important place 
names. Thus, we could ad-
vise London that "German 
tanks massing at Chat-
sauvyhf" undoubtedly re-
ferred to Chateauroux, not 
Chateauneuf, which was 
more than 100 air miles 
away from the agent's 
location.) 

As with other agents we 
presumed were lost, Station 
Charlie kept Hamish "alive" 
beyond the required period. 



I don't remember what it 
was that made Hamish spe-
cial to me, but he was, and I 
know that he was particu-
larly in my mind some years 
later when I met and chat-
ted with a German whose 
war job had been DFing 
Allied clandestine transmis-
sions in the Chateauroux 
area; he told me with pride 
of some of the successes his 
unit had enjoyed. But I 
never mentioned Hamish — 
or Station Charlie—to him. 

The Cipher Section 

The WIT link was not the 
only one which broke on 
occasion. It happened 
sometimes that a message 
came in which could not be 
deciphered. We hated to 
ask outstations to expose 
themselves to DFing by re-
peating transmissions, but 
when one had come in five 
by nine that wouldn't break, 
we could be sure that the 
trouble was in the ciphering 
process. 

That sort of trouble be-
longed to my department, 
the Cipher Section. As the 
Signalmasters felt about 
their operators, so I felt 
about the cipher crew. I 
couldn't ever say enough in 
praise for the more than 
a hundred service men 
and women who worked 
the Cipher Room. Most 
were members of a British 
women's auxiliary—a fa-
mous one dating back to 
the Boer War. Mostly Eng-
lish or Scots, many had 
good personal reasons for 
dedication to the job: hus-
bands, family members, and 
friends who were out there 
somewhere or who had al-
ready died in combat or in 
air raids. A few of them had 
memorized the deciphering 
table for the one-time-pad 
cipher system —this consist-
ed of 676 three-letter com-
binations! (Fig. 2 is of a 
made-up portion of such a 
table, showing only 100 of 
the three-letter combina-
tions.) 

Given a priority message 
hot from the W/T room — 

line (a) in Fig. 3—and the 
correct copy of the one-
time pad (page after page 
of random 5-letter groups) 
on which the agent had en-
ciphered his message—line 
(b)—there was usually 
someone on duty who 
could write the first over 
the second and come up 
with the clear text—line 
(c)—without looking at the 
table. (Portions of the clear 
text sometimes were also in 
code—as in the Fig. 3 exam-
ple—and had to be decod-
ed using another table, part 
of which is shown in Photo 
I; nobody ever even tried to 
memorize that one, which 
yielded thousands of mean-
ings from its four-letter 
code-group combinations 
from AAAA through ABAB 
through ZYZY to ZZZZ!) 

We also had specialists 
who made possible the un-
tangling of messages which 
came in not only in a lan-
guage other than English 
but also via the horribly 
complicated double-trans-
position ciphering system 
used by Scandinavian 
agents. Based on a memor-
ized key, it had obvious se-
curity advantages over 
code books and tables, but 
it worked satisfactorily only 
when, well, only when it 
worked satisfactorily! Un-
like the one-time pad sys-
tem where each letter was, 
in effect, independently en-
ciphered by the substitu-
tion of another letter, in this 
system all the letters re-
mained themselves but 
were by prearrangement 
twice transposed in their re-
lationships with each 
other—jumbled about, in 
other words. 

In the worst case, one sin-
gle misplaced or misnum-
bered letter in the key 
could make a stew of an en-
tire message. Fig. 4 shows 
an example of a message 
correctly enciphered —(a), 
(b), and (c)—and also, in (d), 
(e), and (f), what can happen 
during deciphering when 
only seven letters had been 

(a) 

(b) 

n g a 5' 6 9 0 • 1 13 z 7 q 
ro -ria 1 S5,41. -r ALE 
No waeR mifp/ F../ Rc, 
b 5 'PA i i_ys -ifi vAP.1 
GERA RE A XP Er/U , 
4- . 5 F c ;.. LO W_S_P-1, Nki 

e,‘,2 , /5. /4, (3 193 II. y 
fl&itf" AT C wits s IA L E   
Asxwo v TO WTD3C WI 4-
AA06-112cieffAIVES ES R 
.:-ElfetrAc 
A CO 

(0  01 YOA 
5-
LEIT 1.0 5 

A AlE R 

of? 

(d)  CI yA'A 

7Lcs E 

Aw EirX 
4-

or? 

(e) 

211:1 

EC  De-

w , SF 

)<OL O r 

NY XX X 

5C d,I) 

IiI Sr-w 

Ol. or A 

w X XxX 

RF   

Wk. MA A 

A6-DM L. 

"Si 'I 

RFIS ) 

&MAA L 
CS. 

GDOIL M 

kraq,Sia.:1319v3lisq 
RF  ic wAs se AL E D 

Al l t 0 ,1 1-vivANE C ES & 
LR LIA1 EDR. A6-1-viS R.FR 
AA LI  e SO e Din, C xl‘F 
jirr  

(f)  Flb 12 5  4 le  3 8 2 79 
,fo Trli s s AT, 1 AL F  

ESDL-i Air Ali 
1,11in 6-MR A re; F.,LR C 

X REE E  Ou r ri f,- 
sic-W4-00 5L  r   

WWI G AR A A1,1  Fo Rc ES 
(  6.1.1- 'Pa w  f rh.ce5. 

L_I A VY Aw AA CT AX 

REA6civr-LG-SS F 
Ar eA XP et'AII S  

WL-00 Si' E To L 
re /ic w 5.o n  

Fig. 4. This shows how an agent enciphered his message 
number 18 (using, therefore, in a prearranged way, lines 1 
and 8 of his memorized poem—see Fig. 5). Note in the sec-
ond box (b) how sloppy writing of column numbers Sand 15 
could result in misplacing seven letters: (c) is correct; (d) is 
wrong, resulting in garbled deciphering in (e) and (f) and the 
thoroughly loused-up result (capital letters). The misplaced 
letters are boxed here to show how they moved around 
This type of error happened to be ho-hum common and 
gave our experts no problems! 

Ici 
S 

51 

TO THI5 SAD TALE C-- LE D YOUR HAIRY EARS 

FOR HER ExPERIEH:!E  IC -•  ; FORTH SALTY TEARS 
IE 

CJR ;ERT, AORKED ,CR UNC._E SAM A.  HER FATE .,AS SEALED 

TO ,C .TA X. I'LL GO SHE SAID HER PLEAS.JRE ILL-CONCEALED 
IF 

SC 3ERT, PASSED THE OAKEN DCLRS TO LLLK FCR GI SA,D BRAID 

FOR SE'E'. YEARS  'ORE  .AS HEARD OF GERTTE'S ESCAPADE 

9 

THE El ;HTH ROLLED RCJND THE  .LAS DCNE THE PENTA;;ON TAS CLOSED .' 

AND (L-,TIE STAG ,ERED FEL LY FcRTH FRC'.  :,-ENZE SHE HAD REPOSED 

FRO;.  JEHY SECRET FILLS SHE CA•.E .4'm:177 ,0N° DYTHYRAA.BS 

GoIRMI W 
FCR THE .E 5...F.0 HEE'. i FRISC.4ED  •.ITH SC/ E IIIMOMMISS CRYPTOGRAMS / 

Fig. 5. My own poem (obviously), used only once to check it 
out. Yes, dythyrambs is spelled wrong; but I've always been 
sorry for people who have so little imagination that they can 
spell a word only one way (so said Mark Twain). 

transposed incorrectly. (Fig. 
5 is the poem used as the 
key in this example. It is one 
that I wrote for myself in 

1943 when I thought I was 
going into North Africa with 
a team; I shall never be able 
to decide whether I am glad 
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Photo I. Part of the code table used by leds. This was 
another refinement that was more accurately thought of as 
a complication. Designed to shorten messages and, there-
fore, precious transmission time, agents usually chose to 
risk longer times on the air in favor of shorter times for the 
enciphering process. 

or sad that that assignment 
was changed!) 
Visualize, if you can, 

Swan sitting in a leaky 
saeter hut with stub of pen-
cil and soggy paper, half-
frozen, remembering her 
own poem —was it imorgen 
or imorgon? (one being 
Norwegian and the other 
Swedish, for "tomorrow") 
—remembering whether it 
was message 17 or 18 
(which determined which 
lines of the poem to use), 
constructing her squares, 
numbering the columns 
(the first a is 1, the second is 
2; the third, 3; no b or c, sod 
is 4, etc.), writing directions 
to a safe house for a new 
agent soon to be para-
chuted in (GA FEMTE 
GATE TIL VENSTRE OG 
DEN  SJETTE  Ill 
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HOIRE ..), removing the 
letters vertically from the 
first square in column-
numbered order and writing 
them horizontally in the 
second square, removing 
them again, vertically 
. . . and so on, all the time 
listening for the always-to-
be-feared sound of ap-
proaching German DFing 
units. Swan did her work 
correctly for the most part. 
I couldn't have! Could you? 
Add to that all transmis-

sion problems, QRM, QRN, 
etc., and it was a wonder 
that we managed to untan-
gle (without computers) 
nearly all the "undecipher-
ables." And that included 
one which took a score of 
us weeks to break — and 
earned us a commendation 
even though it turned out to 

Photo I. The Motor Ship Gripsholm of the Swedish-Ameri-
can Line was famous for her many mercy and diplomatic 
voyages. She later became the Berlin for the North German 
Lloyd Line. 

say the war-time equivalent 
of something like "Having 
wonderful time, wish you 
were here." After all, it 
could have been important! 
It is a temptation to write 

on and on about the little 
corner of the war which was 
Station Charlie and the 
messages we sent and re-
ceived, but by now you 
should have the picture of 
intensely dedicated W/T 
operators, cipher person-
nel, transmitter technicians, 
controllers, perforators, 
teleprinter operators, regis-
try clerks, and maintenance 
technicians, all of us so 
awfully tenuously linked to 
the lonely souls to whom 
our work literally could 
mean the difference be-
tween their eventual return 
to England —and living— 
and capture, possible tor-
ture, and death. 

Ten Years Later 

It is 1954. The M/S Grips-
holm (Photo J) is plow-
ing her slow and steady 
way through the Atlantic. 
Fine on the starboard bow 
is Dunnet Head at the tip 
of Scotland, around which 
is the North Sea — one of 
the most crowded of grave-
yards for ships of war. The 
Gripsholm is headed for 
Gothenburg, Sweden, and 
then the port of Bremer-
haven, Germany. 
It is the dawn watch, and 

Second Officer Kurt von 

Meeteren is on the bridge; 
Acting QM Ernst Weiss has 
the wheel (Photo K). Von 
Meeteren was commander 
of the German submarine 
U399 for part of the war, 
and then of U3021, which, 
on command at the end of 
the war, he scuttled in the 
North Sea. Also on watch is 
another Quartermaster, a 
bosun's mate, and two 
ABs —one on lookout in the 
foremast and one on fire 
guard. 
Throughout the ship, 

men once of the German 
Navy are on duty, for this is 
a hand-picked crew: It is the 
maiden voyage of the 
Gripsholm under charter 
from the Swedish-American 
Line by Norddeutscher 
Lloyd; it is the first passen-
ger ship since WW II to fly 
the German flag. 
Most of the passengers, 

however, are Scandinavian, 
and they had not been told 
that the only Swede on ship 
duty would be the Chief En-
gineer, Eric Toll. It is a diffi-
cult experience for many of 
them —bitterly so, for 
some—because the war is 
not that far in the past and 
no part of it has been for-
gotten. The German crew is 
aware of this— it was their 
war, too, and they were de-
feated —and members are 
keeping as low a profile as 
possible under the circum-
stances. It is not a happy 
ship. 



TERM [1M 
The communications terminal that does it all! 

TER MINALL  a hardware and sultware system 

which converts your IRS 80' (Model I or Model 

intc d state uf the art communications terminal TER 

MINAIL is simple to use  TERMINALL gives you 

more for your money  TERMINALL works with a 

general purpose computer and is expandable 1 EH 

MINALL has it all' 

Simplicity 

TER MINALL was ciesIgned from the outset to be 

ere,  onnect to y-.dur rather and easy to use Plug 

into your receiver headphone lack and copy Morse 

code or radiuteletype (FO P(  Plug into your CW key 

rack and send Morse...Ode Attach a microphone con 

nector and send Baxxdot of ASCII At  using audio 

tunes IAF SKI That • all there is to hooking it up 

The software m ay be loaded into your r..uniputer from 

cassette of disk Enter your callsign arid the time and 

you will start receiving immediately No settings or 

adrustments are necessary to receive Morse code its 

fully automatic  and it works' You may lyt,r. veer 

message while reLen ing or trans mitting 

You will be on the air, receiving arid transiriming 

'nude in minutes As we said, TE RMINALL is simple 

More for your money 

• T EHMiNucc has the A ff5 terminal unit  demod 

and At-Sc  bast in this results in a lower total cost 

because separate lei Millar units usually cost at least 

$225 assembled, anc most du not even have a crystal 

controlled AFSK  1 EHMINALL eliminates 1101 only 

the higher cost of an external terminal unit, but also 

eliminates the hassle of interfacing to another piece 

of equipment 

•  Outstanding  documentation  Professionally 

step by step 

instruLtiuris  eyplir d enarnples  numerous 

photographs and illustrations  theory of operation 

parts layouts schematic diagrams trouble shootir; 

guide 

• Built in software backup • set up the rir 

Pinarneters and messages the way you like to uperale 

then have the program save a new copy ot itself on 

either cassette or disk' 

• SOEtwar• supplied on both assette arid :lion h,• 

diskette at 110 additional 

• Built in separate. mutli-stage active filter 

RTTY and CW demodulators. N or,ise kr, 

At I V demodulator has 170 and 850Hz shift keyboard 

selectable  arid uses either the panel meter or scope 

outputs for easy tuning Copy the weak ones Copy 

the noisy ones Copy the fading ones 

• Built in crystal controlled AFSK. Rock stable for 

even the most demanding VHF or lif application. 

rilust on m any VHF PITY repeaters 

• Built in hardware clock  cue second I. 

m aintain,  orreat lane eye', ttyi ng cassette I 

prograryiniable trate date format 

• Built in 110 or 220 volt AC power supply 

• Built in parallel printer driver software Suriply ni 

filch a parallel ASCII printer leg the EPSON MX 801 

to your printer port to obtain hardcopy in all modes 

Note parallel printers typrcally cost less than serial 

ASCII printers 

We Discount EPSON Printers. 
Call Now! 

1126 N. Golden State Blvd. 

Turlock, CA 96300 

•  Fantastic Morse reception.  r stage active filter 

tope's the weak ones Auto adaptive 

%tome algorithm copies the sloppy ones Keyboard 

selectable noise threshold  Received code speed 

Ifisplaye,(1 int ,talkIS line 

• Word wrapping, word mode editing, diddle, ig 

riore carriage returns. user programmable end of line 

..eguence. adjustable carriage width. Transmit delay 

fixed, none or auto adaptivel Break mode and morel 

• The all-in-one TER MINALL design makes it 

great for use on HF of VHF Ham, Commercial, SWL 

or MARS , SWL's we will be happy to modify 1 ER 

MINALL for 425Hz reception instead of 850Hz. at r10 

extra cost, 11 requested with your order (Sumer News 

rre1 W eather ,elye es rrse 421,11,1 

General Purpose vs Dedicated 

TER MINALL has capabilities far surpassing other 

1.1 it alert terminal" systems And yet, since it works 

a general purpose computer. the realority of your 

IN S 801 is spread out over many dif 

riot just Radio communications 

Arai  is expandable for example, Disk 

based mailbox software may be added at arty time 

Simplicity of operation. Lower cost. General pur-

pose computer What are you waiting for/ This is 

the way to go! 

Complete w!!! '.u,iiw,ini' ui: adsselle and diskette. 

assembled and tested hardware, arid extensive in 

struction M anual  riehify Model I or Model III Level 

II 16K required $499 

To order toll free 1-800-344-7493 
In CA and for service (209) 667-2888 

or 634-8888 

15 Day Money Back Trial Period. One year pans and labor limited 

warranty. Add $4 shipping in U.S.A. CA residents add 6% sales tax. 

We continue to expenence telephone difficulties, please keep trying. 

'Recognized trademark of Tandy Corporation. 



Photo K. On the bridge of the Gripsholm, 2nd Officer Kurt 
von Meeteren stands the dawn watch, with Acting QM Ernst 
Weiss at the wheel. 

At this pre-dawn hour, 
most of the passengers are 
in their staterooms for the 
night, forgetting in sleep the 
German presence that they 
had been trying to ignore 
during the day. Some, how-
ever, are still up and enjoy-
ing each other's company. 
There is one such group in 
particular, in one corner of 
a tourist-class lounge—a 
Finn, three Swedes, two 
Norwegians, a Dane, and an 
American. As a sort of 
goodnight salute to each 
other, they are singing their 
national anthems, one by 
one. All of them know them 
all —except for the Ameri-
can. He knows only his and 
is feeling rather sad about 
that. 

Four Who Were There 

One. I was the American 
and was on my way to 
Frankfurt, Germany, to be a 
consultant for a refugee 
program.  By  day,  I 
"worked" with the German 
officers and men, for I had 
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been given the run of the 
ship in order to write a story 
about the Gripsholm. (By 
night, I "played" with my 
fellow passengers.) 
Two. Thus, I had met and 

interviewed Chief Radio 
Operator Hans Kleiber 
(Photo L) who told me of his 
DFing of Allied agents in 
France; it was then that I 
had wondered about Ham-
ish. Could Kleiber's unit 
have been responsible for 
his disappearance? 
Three. Four. And I won-

dered even more  on/y 
to myself (and never, before 
now, to more than a very 
few)—when, after trying to 
sing Scandinavian national 
anthems and joining in on 
what was supposed to be 
the last skoal of a joyous 
night, two of my favorite 
people there, Christi and 
Dag, turned out to be Swan 
and Hamish. 
Never before nor since 

has there been such a mo-
ment in my life 
During the hours we had 

Photo L. Chief Radio Operator Hans Kleiber in the Grips-
holm's radio shack. 

spent together on board, we 
had gradually come to 
know each other, of course, 
and, as reserves had 
dropped away, we had 
talked more and more 
about the war years and our 
very personal experiences. I 
do not remember exactly 
how the final recognition 
came about. I never will; it 
overwhelmed us all too 
suddenly. We were talking 
about Norwegian resis-
tance groups, I know, and I 
think Christi said something 
like "  when I was with 
Swan  " and I know my 
jaw dropped. I managed to 
say some strangled words 
about Station Charlie . 
Christi looked at me incred-
ulously  Dag said some-
thing like "Oh, my God!" 
and then, "I'm Hamish 
! and I said, "Oh, my 

God!"  and the three of 
us began talking, laughing, 
and, oh, yes, crying, all at 
the same time  and Dag 
ripped off his shirt and 

showed us his scarred back 
where the Gestapo had had 
him flayed... after he'd 
been DFed by the Ger-
mans  and Christi told us 
of her very first contact 
with Station Charlie, and 
she said, "Oh, how many 
tears I fell that day . . !" 

Conclusion 

Yes! Sometimes the mes-
sages are the most impor-
tant part of radio communi-
cations, amateur or other-
wise. And the sounds of 
such communications can 
echo down through the 
years, forever 
I doubt if any of us from 

Station Charlie can hear 
Morse code now without re-
membering, and being 
grateful for, the small and 
quiet roles we were privi-
leged to play in those great 
happenings of WW II, when 
there were more of the 
world's people than ever 
before or since united in a 
shared belief .• 



We proudly announce our 
Amateur Communications Ter-
minal, the ACT-1. It's the best 
value in the Amateur Radio 
market for your RTTY/CW re-
quirements. Check the combina-
tion of features and proven 
MICROLOG quality. You'll agree, 
the ACT-1 is a "Tough ACT to 
follow." Microlog Corp. 4 Pro-
fessional Dr. Suite 119, Gaithers-
burg, MD 20760, Tel. 301-948-5307 
Telex 908778. 

Sales through your local dealer 

MICROLOG ,51 

• SIMPLE DIRECT CONNECTION to your 
Transceiver. • COMPLETE SYSTEM, built-in 
Demodulator & AFSK Modulator with key-
board programmable tone pairs from 500 to 
3000 Hz.  • SPLIT-SCREEN operation with 
keyboard selectable line location  • 1400 
character text buffer. • TEN, 40 CHAR. pro-
grammable message memories, plus ID's 
WRU & SELCALs. • RANDOM CODE gener-
ator & hand key input for practice. • Baudot 
60 to 132 WPM. • ASCII 110 & 300 baud. 
• SYNC-LOCK & NON standard speed ASCII 
operation from 10 to 200 baud, (slow speed = 
noise immunity). • RECORDER INTERFACE 
for "BRAG-TAPE" or recording off-the-air. 
• CODE CONVERTED Printer output in 
Baudot or ASCII. • SSTV/GRAPHICS transmit. 
• =ULL 63 KEY Computer grade keyboard. 

INNOVATORS IN DIGITAL COMMUNICATION *9' monitor $199. 



IN MISSOURI 
CALL TOLL FREE 1-800-325-3609 314-961-9990 
MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 



eye c- 453  

JANUARY SALE 
ORDER  1 -800-336-4799 
TOLL  ORDER HOURS: 11 am - 8 pm M-F 
FREE  9 am - 4 pm Saturday 

Bonus: 2Xi Discount for Prepaid Orders 

(Cashier's Check or Money Order) 

= 
0 0̀1 .1 I ItESDAYS 

TEN-TEC SPECIALS 
15 Argonaut HE XCVR 
,25 Argosy HF XCVR 
'380 Delta HE XCVR 
')46 Omni-C HF XCVR 

TEN-TEC Accessories 
iii stock at discount prices 

MFJ PRODUCTS 
989 New 3K W Tuner   
962 1 5K W Tuner mtr/switch 
961 1 5K W Tuner 
9498 300 watt deluxe tuner 
941C 300 watt tuner switch/mtr 
940 300 watt tuner switch/mtr. 
484 Grandmaster memory keyer 12 rnsg 
482 4 rnsg Memory keyer 
422 Pacesetter Keyer w/Bencher BY1 
410 Professor Morse keyer 

408 Deluxe Keyer with speed mtr 
496 Keyboard II 
7528 Dual turnable filter 
102 24-hour clock 
260 262 Dry Dummy Loads 
250 2K W PEP Dummy Load 
ASTRON PO WER SUPPLIES(13.8 VDC) 
RS7A 5 amps continuous. 7 amp ICS 
RS12A 9 amps continuous. 12 amps ICS 
FIS20A 16 amps continuous. 20 amps ICS 
RS2OM same as RS20A + meters 
RS35A 25 amps continuous. 35 amp ICS 
RS35M same as RS35A + meters 
MINIQUAD HQ-1 
ALLIANCE HD73 Rotor 
CDE HAM IV ROTOR 

399 95 
469 00 
748 95 
1040 00 

23 

287.75 
199 95 
139 95 

122 00 
78 42 
69 70 
121 72 
87 96 
87 15 
113 95 

69 69 
296 95 
78 42 
30 95 

50 56 75 
31 10   

BIG DISCOUNTS 
KEN WOOD. ICOM. YAESU. AZDEN. KDK 

— Can for our quote — 

VoCom Antennas/2m Amps 
5 8 w ave 2rn hand held Ant 
2 walls in 25 watts 1,11i 7r33 Amp 
200 mw in 25 watts out 2rn Amp 
2 watts in. 50 watts out 2rn Amp 
MIRAGE AMPS Et WATT METERS 
MPI HE WP2 VHF SWR/ Watt Meter 
823 2 in, 30 out. All Mode  .  CALL 
8108 10 in. 80 out. All Mode Pre-Amp  CALL 
B1016 10 in 160 O W.  All Mode. Pre Amp  CALL 

BENCHER PADDLES Black/Chrome  35 25 .42 95 
BUTTERNUT HF-5V-III 10-80m Vertical  86 95 

19 95 

69 95 
82 95 
108 95 

CALL 

48 60 
66 35 
87.20 
105 50 
131 95 

151 95 
129 95 
91 95 
169 95 

SUPER SPECIALS 
AEA 1,opole 

AEA Keyers 
AEA Code Readers 

ASTRON PO WER SUPPLIES 
VS35 M 25 amp continuous adjustable 
VS2OM 16 amp continuous adjustable 
AZDEN PCS 300 Hand-held. 2m. 

PCS 3000 2m XCVR 
SENTEC H71200 2m hand-held 

440-450 hand-held 

CALL 
CALL 
CALL 

171 00 

124 00 
CALL 

284 00 
279 00 
284 00 

HY-GAIN ANTENNAS 
NE W/ TH7DXX Triband Beam 
TH3 MK3 3-Element Beam 
TH3JR 3-Element Triband 
18AVT W8 10-80 Vertical 
14AVQ WB 10-40 Vertical 

CALL 
17995 
138 95 
82 95 
50 77 

CUSHCRAFT ANTENNAS 
A4 New Triband Beam 10-15-20m 
A3 New Triband Beam 10-15-20m 

AV3 New 10-15-20m Vertical 
ARX 28 New Ringo Ranger 2m 
A32-19 2m -Boomer - DX Beam 
2208 220 MHz 'Boomer' 
2148 Jr Boomer 144-146 MHz 
214FB Jr Boome.r 144 5-148 MHz 
A147.11 11-Element 2m 

TELEX HEADSETS-HEADPHONES 
C1210 C1320 Headphones  . 
PROCOM 200 HeadseCdual Imp MIC 
PROCOM 300 It/wt Headset/dual Imp mic 

CABLE RG8 , U Foam 95 ,. Shield 
8 wire Rotor 2 *18 6 #22 

KLM ANTENNAS (other antennas in stock) 
KT34A 4-Element Triband Beam 

KT34XA 6-Element Triband Beam , 
144-148 13L8 2n3 13-Element with balun. 
144-148 16C 2m 16-Element for oscar 
420-45014420-450 MHz 14-element beam 

420-45018C420-450 MHz 18-element oscar 
43216LB16 elem 430-434 MHz beam/baton 

HUSTLER 58TV 10-80m Vertical 
48TV 10-40m Vertical 

3TBA New 10-15-20m Beam 

HF Mobile Resonators  Standard 
10 and 15 meter  7 95 
20 meters  10 95 
40 meters  12 50 
75 meters  13 50 

Avanti AP 151 3G 2m on glass ant 

205 95 
168 95 
41 50 

34 00 
75 95 
68 95 
62 10 
62 10 
34 50 

22.95/32 95 
  77 50 
69 95 

26C ft 
18c '11 

320 75 
469 50 
77 95 

93 55 
37 54 
58 70 
60 70 

92 50 
73 95 
161 95 

Super 
12 50 
14 95 
17 30 

27 95 

27 95 

ORDER INFOR MATION 
Orders  1 800 336-4799 
nformation dud  (7031643 1063 
viryini., Orders 
Stir- Hours M W F 12 Noon 

S.itord.iy 9 AM 
8 PM 
3 PM 

Mailing Address: 2410 Drexel St.  - CALL FOR QUOTES — 
Woodbridge, VA 22192  do d riot  includeaiscounsth forip- 

113;rrelgpa V.rilSoArd aenrsdi S.'""  St"r'"'  I",  " l 'er r!t;raes  Price espt 
Store Location: 14415 Jefferson Davis Hwy. cashier's chregcekaocrcmoney order) COD fee 

Woodbridge, VA 221 91  $2 00 per order Prices subject to change without notice or 
obligation 

KEN WOOD Factor 
Ivo S C 

C. MO N S 
••• •  •• 

4.1*-
= 

Rebates • (Effective 11 1 81 to 12 31 81) 

R-1000 - $30 
REBATE 

TS-130S - $30 REBATE  TR-9000 - $35 
TS-130S w/PS-30 - $50  REBATE 

Daub& Saviago! - Low AES Prices + Rebate from KEN WOOD 
Rebate offer ends 12-31-81. Don't delay! - call right now TOLL FREE 1-800-558-0411 and get our price. Also, 
for a limited time we will be quoting lower than normal prices on the TS-530S, TR-7800, TR-7850 & TR-7730. 

Call Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY,: 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
  AES BRANCH STORES  ASSOCIATE STORE 
WICKLIFFE. Ohio 44092  ORLANDO Florida 32803  LAS VEGAS, Nevada 89106  ERICKSON COMMUNICATIONS 
28940 Euclid Avenue  621 Commonwealth Ave  1072 N Rancho Drive  CHICAGO. Illinois 60630 
Phone (216) 585-7388  Phone (305) 894-3238  Phone (702) 647-3114  5456 N Milwaukee Avenue 

Ohio Wats 1-800-362-0290  Fla Wats 1-800-432-9424  Pete WA8PZA 8 Squeak AD7K  Phone (312) 631-5181 
Outside Ohio 1-800-321-3594  Outside Fla 1-800-327-1917  Outside Nev 1-800-634-6227  Outside ILL 1-800-621-5802 

New AES Branch Store - 1898 Drew Street • CLEARWATER, FLORIDA 33515 • Phone (813) 461-4267 

In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5 195  
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FREE 
WITH PURCHASE OF 
3-TBA ANTENNA 

IL 

ALLIANCE HD-73 
HEAVY DUTY ROTOR  $159.95 Value 

3-TBA Tr-Band Beam 
10 - 15 - 20 METER 
Fixed Station Antenna 

Engineering, performance and Hustler's tradition of 
outstanding quality is yours in the model 3-TBA ft--
band beam for 10, 15. 20 meters 
Improved design featuring reduced element 

length and unique dual resonance high 
traps reduce wind loading and overall 
weight, while allowing an exceptionally 
wide bandwidth 
Specially designed beta match for 

precision tuning on all three band 
and static drain off Oversized 
boom to element mounting 
and heavy duty construc-
tion throughout assures 
reliable operation 
regardless of the 
weather 

• Lowest SWR at resonanci. 
. Impedance 50 ohms 
• Bandwidth at its broadest 
(650 KHz on 10, 450 KHz on 15 
and 200 KHz on 20) 

• 8db gain 
• 25db front to back ratio 
. Maximum power - legal limit 
• Longest element - 23-1/2 feet 
• Boom Length - 14 feet 8 inches 
• Turning radius - 13 feet 
• Weight - 40 lbs. 

4105- TA V)1 

TUFTS 
ELECTRONICS 

$319.95 

SAVE 
BOTH FOR ONLY 

$319.95 

LIMITED SUPPLY 

FREIGHT EXTRA 

61 LOWELL RD  'OPEN DAILY 10-6 
HUDSON, NH 030511 SUNDAY 12-5  603-883-5005 

ALL NEW 
15 Meter Mobile CW & USB 

2 1.000-2 1.450 MHz 
High I OW (PEP) low 2W (PEP): VFO tuning: noise blanker: fine-

t une SF3. KHz t CW off-set: digital frequency counter: I 3.8V dc 

3A. negative ground: L 9.5" x W 9- x H 2.5 -: weight (2.3 kg) 

5.7 lbs.: mobile mounting bracket. 

SERIOUS DEALER LISTS AVAILABLE 

1.41, C O. C.0 

318 

1275 N. GROVE ST. 
ANAHEIM, CALIF. 92806  (714) 630-4541 

NOTE: Price. specifications subject to change without notice 

and obligation. 

CONTESTING? 
THE NEW LOW COST 
AEA CONTEST 
KEYER MODEL CK-1 
WILL MAKE YOU 
MORE COMPETITIVE 
THAN EVER! 
S12995 

SUGGESTED AMATEUR NET 

• Automatic Serial Number Generator From 01 to 9999. 

• 500 Character Soft Partitioned  Memory That Can Be 
Divided Into as Many as 10 Messages 

• Exclusive AEA Memory Editing Capability 
• Two Presettable Speeds With Fast Recall Plus Stepped 
Variable Speed Selection. 

• Iambic Operation From 1 to 99 wpm and Complete 
Weighting Control. 

• Extreme R.F. Immunity, Will Key Any Modem Thins-
ceiver, Operates from 12 ± 3 Volts D.C. 

SEE YOUR FAVORITE DEALER OR CONTACT 

Advanced Electronic Applications, Inc., PO. Box 
2160, Lynnwood, WA 98036. Call 206/775-7373 

Brin s you the 
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OVER 70 BRANDS 
IN STOCK C 

AMATEUR 
RADIO 

LAND-MOBILE 
RADIO 

AL 

SHORT WAVE 

SCANNERS 

AtS' 

CLOSED 
SUNDAYS, 
HOLIDAYS 

co 
HOURS 

MON. TUES. WED 
9:30-6:00 PM 

Full Service Shop 'Spectrum Analysis *Antennas 
New and Used Equipment •CW-SSB-FM, Etc. 'Towers 
FCC Study Guides 'Code Tapes •Books *Accessories 

SPECTRONICS 
"to?.  

THURS. FRI, 
9•30-8:00 PM 

Specialists in Amateur Radio, 
Short-Wave Listening 

And Contemporary 

Electronic Gear. 

424, 

SAT 9 30-3 00 PM 

SPECTRONICS INC  
1009 GARFIELD ST.  OAK PARK, IL. 60304 

(312)848-6777., 

16K  Memory 4116-20Ons  8/17.50 
ALL MERCHANDISE 100% GUARANTEED  CALL US FOR VOLUME QUOTES 

MA1 01 2A CLOCK MODULE 
Complete alarm clock module with special 
transformer and spec sheets included. 

Just add switches. 

8.99 ea. 3/24 

.43" Common Cathode 
LED Display 

These are first quality RED displays 
manufactured by H.P. 

#5082-7760  .79ea  100/$65 

LINEAR 
LM301V  .34  LM741V  .29 
LM 308V  .98  LM747  .79 
LM309K  1.49  LM 748V  .59 
LM311  .64  LM1310  2.90 
LM3177  1.95  MC1330V  1.89 
LM317K  3.95  MC1350V  1.29 
LM318  1.49  MC1358  1.79 
LM323K  4.95  LM1414  1.59 
LM324  .59  LM1458V  .69 
LM337K  3.95  LM1488  .99 
LM339  .99  LM1489  .99 
LM377  2.29  LM 1800  2.99 
LM380  1.29  LM1889  2.49 
LM386V  1.50  LM3900  .59 
LM 555V  .39  LM3909V  .98 
LM556  .89  LM3914  3.95 
LM565  .99  LM3915  3.95 
LM566V  1.49  LM3916  3.95 
LM567V  1.29  75451V  .39 
LM723  .49  75452V  .39 
LM733  .98  75453V  .39 
T=T0-220  V=8 PIN  K=T0-3 

CALL TOLL FREE 
800-538-5000 
800-662-6233 

(CALIF RESIDENTS) 

BAY AREA RESIDENTS 
COME VISIT OUR NEW 
RETAIL SHOWROOM 

8038 
INTERSIL 
FUNCTION 
GENERATOR 
3.99 ea  5/17. 50 

95H90 
350 MHz 
ECL 

PRESCALER 
CHIP 

7.99ea  5/35.95 

WE HAVE 

7400  SERIES TTL 

74LSOO SERIES TTL 

74S00  SERIES TTL 

4000  SERIES CMOS 

4500  SERIES CMOS 

74C00 SERIES CMOS 

ic SOCKETS 

VOLTAGE REG'S 

mPWS, EPROMS, MEMORY 

AND MUCH MOF_i_E_ __A  

c\f- D,  MICRODEVICES. INC. 
t:t o 

master charge 
_ 

VISA* 

1224 BASCOM AVE.  .,409 
SAN JOSE, CA 95128 

408-247-4852 
TERMS For shipping include $2 00 for UPS 
Ground  53 00 for UPS Blue Label Alf 
S10 00 Mi ni m u m order Bay Area Residents 
add fl' 2% sales tax. Calif Residents add 6% 
sales tax We reserve the right to limit quant-
ities and substitute manufacturer  Prices 
subject to change without notice  Send 
SASE for complete lost 

CABLE TV 
CONVERTERS 

AND OTHER  , 
GOOD STUFF! 

ano mar m--9Ta  J/ALL., 

30 CHANNEL CABLE TV CONVERTER , 

[  '  • 
11.1.1101/ 

H OT NEW IMPORT , REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER , 

8" V. 

E 1, 0 M KII WIRELESS 
THE ULTIMATE CABLE TV CONVER 

Ni.** 
VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 

WHEN VIDEOTAPING FROM CABLE TV 

8 95 a 

W i DCOR 
2000 

.<111 
NOSY lamer . 

UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER BAND CABLE TV TUNER 

N   1 o 154 ,414, 

FACTORY SURPLUS UHF TUNERS 

B 

95 
10 

MINIATURE FM WIRELESS MICROPHONE 

2 95, 
QUARTER MILE WIRELESS MICROPHONE 

RECEIVER SYSTEM 

6 
4•OPJ 
14 1 

FACTORY SURPLUS VHF  UHF 
"TWIN" VARACTOR TUNERS. 

V-  '0 

DUMPING. NORELCO ENDLESS LOOP C ASSE TTE S' 

'91 1,11,  159 

prr 

95 
moRaes  No TAVA805 
minute,  No ,,,EL,o6o, 

3995 
IN STOCK - THE MURA 

CORDLESS TELEPHONE SYSTEM! 

1 4 488 

SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS , 

9 ? 

20 AMP REGULATED 12VDC POWER SUPPLY' 

-  _  • 

0 A  No 394,./.93194 S  S  SS9 oj 

S54 95 S49 95  5 

OUR LATEST 98 PAGE 
It FASCINATING CATAL OG 

TCO E L EC TRONICS 

= i 
NORTH COUNTRY ,S1DPP IG CENTER 





doublet are similar to those 
of a conventional doublet. 
The antenna may be tilted 
(that is, mounted as a 
sloper) to have a radiation 
pattern more nearly nondi-
rectional. A moment's re-
flection will show you that 
a transmission line to a 
sloper would be much 
easier to install than one to 
a vertical. 
Note that a balanced 

feedline is required. It's 
possible, of course, to use 
coax feed  if you're pre-
pared to design and con-
struct a weatherproof de-
vice that'll perform the 
dual functions of imped-
ance transformation and 
unbalanced-to-balanced. 
The military of both this 

country and Great Britain 
made extensive use of this 
type of antenna, mostly tor 
point-to-point communica-
tion circuits. 
To sum up, here's what 

you get: a wideband anten-
na that'll work moderately 

uc 

well over a broad frequen-
cy spectrum. The vswr on 
the feedline would not be 
low enough to make a 
fixed-tune, solid-state 
transmitter happy, but 
would be acceptable by al-
most all transmitters having 
a tuned output stage. An 
impedance-matching de-
vice with balun functions 
would be needed to mate 
the 600-Ohm line to the in-
put of most transmitters. It 
would work the new bands 
as well as those presently 
allocated (with proper de-
sign, of course). 
Against these advan-

tages, you must weigh these 
considerations: a drop in 
radiation efficiency, the 
necessity of having cl termi-
nating resistor, and a feed-
point impedance not corn-
patible to modern transmit 
ters. 
You make your choi«. • 

Reference 

Department of Commerce Circu-

lar 513.943. I, June 27, 1949 

UNIVERSAL COMMUNICATIONS 
A Div,,sion of Innovative Labs, Inc.  

P.O. Box 339 
Arlington. Texas 76004-0339 

$749.95 
Lots of 1 

NOT A KIT , 

0 0 

$699.95 
Lots of 10 

50% SAVINGS ON 
\/FIF ENGINEERING Products 

R\ 2IK kit  :Au  -  " , • 

RI 18 ho,  10 mIr RI 11. 1111 01d 

RI h0 hor  tr mit RI Itorti ettd 10  %111, trut 

II 10 '1 Kt,  10 '•111, 11 'nodule tn. Ittdr, I P01, ' • •-tar 

I 514hh 15,1  4,‘ 1,11, II ntagr plt,1 1,tdeteorrt 

;12 Mt  audio and ',luck h hoard 

1 \ 1,0 Ito  mtllt.at1.  intr traortttrittet 

k,.  1,1 . 1%111,,  ant('  ha 1,`  2'.  . 11,  • A 11,11111 F 

F. \ 401011 Ail  21110 pourer amp  Ilk. 

5144 I, ku  hut, pow,' amp  lout,  .. 01111 ,1,•1 , .11.4 

1.514, 2, k,,  1 a but t,' 

h,,,211,  k,,  lc  5111, 

1,1‘t K,,  I' Amp  12 writ regulated to..., ,uppls . — 1,, *  11 11,1 NI L 1, .111 ,111 1111111111  J1111 

1, 1ht 'A  I 

i'S1'I 15-

,amc  xtred  re,ted 

"1 t  

k w. 

144 5111, 

44 5111, 

1.14 5111, 
;!:1, 

41,, 

420 M U/ 

.0.11 

10. 

II A% 

155 

Reg Price 

ALL ITEMS '/3 LISTED PRICE. TERMS: Cash, Certified Check. 
VISA. Master Charge. Prepaid freight, or C.O.D. 

(frt. & COD Charges Collect). Salt , limited to quantities on hand. 

ZACK MVALLEJO 
1815 SONO MA BLVD.  VALLEJO. CALIF. 94590 

(707) 644-6676 

At last, an inexpensiv 
state-of-the-art 

satellite TV receiver 
MODEL DL-2000 

• Fully tunable audio with AFC 
• Channel scan feature standard 
• Remote control option available 
• Jack for external signal metering 
• LED bar readout indicates video quality 
• Front panel selection of video polarity 
• Built-in RF modulator and video output driver 
• High quality construction, attractive packaging 

• Local oscillator leakage minimized special mixer design 

DL - 2000 
• 

•  • 

Accessories include LNAs ($595 end up). power supplies for LNAs feedhorns and antennas 

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY 
HOURS: 8:30-4:30 CDST; MON-FRI  (817) 265-0391 INFORMATION 

Accessories include: 
• LNAs ($650 and up) 
• Power supplies for LNAs 

• Feedhorns and antennas 

Our product may be copied, but the performance is never equalled p.o. Box 339, ARLINGTON, 

QUINIVERSAL COMMUNICATIONS TX 76004-0339   
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r NMI IMO  ME  El 

****** A STAR IS BORN 
* Ideal for Novices, SWL's 

and seasoned amateurs 
* Built-in code practice 

oscillator & speaker 
* 12 VDC Operation or 

120 VAC with adapter 
Provided 

* Optional serial, parallel  ltu w.mit 
ASCII output port 

Call or write for brochure or order 

CODE *STAR I" Kit   

COD,  •  STAR • 
oi 

* * * * * * 

* Copies Morse, Baudot 
& ASCII codes 

* Two optimized Morse 
ranges 

* Digital & Analog filtering 
with 16 db AGC 

* Automatic speed tracking 
3 — 70 WPM 

CS-K  $169.95 
CODE *STAR Wired   CSF $249.95 
Optional ASCII Output Port Kit   CS-1K $69.95 

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

Cor por ati o n ,., 50 Telephone: (414) 241-8144 
P. 0. BOX 513G,  Thiensville, Wisconsin 53092 

ORZ WI's, W 2's and W 3's... 

LOOKING FOR AEA PRODUCTS 
IN THE NORTHEAST? 

LOOK TO RADIOS UNLIMITED... 
NEW JERSEY'S FASTEST GROWING 
HAM STORE! 
Get your hands on AEAs great keyers 

and Isopole antennas at Radios Unlimited 
You can reach us easily via the Jersey 
Turnpike. and when you get here you can 
TRY BEFORE YOU BUY at our in-store 
operating position Yes' Pick out any AEA 
keyer. (or any other equipment from our 

huge stock of ham gear I and try before 
you buy' We don't mean a little off •the-air 
diddling with the keyer  we let you PUT 
IT ON THE AIR AND HAVE A OSO  really 
check it out under YOUR kind of operating 
conditions  then decide We know AEA 
and we know you'll select one of these 

MM -1 MorseMaticTm memory keyer with 
two micorcomputers and 37 fantastic fea-
tures including up to 2000 characters of 
memory plus virtually every capability of all 
!he other keyers& trainers listed below 

call for super-low price' 

CK-1 Contest Keyer with 500 character 
memory, soft message partitioning, auto 
matic serial number, and much, much more 

call for super-low price' 
MK-1 Morse Keyer with selectable dot es 
dash memory, full weighting, calibrated 
speed. bug mode and more    

call for super-low price' 
KT•1 Keyer Trainer with all the features of 
the MK-1 aboveand the MT-1 below   

call for super-low price' 
MT-1 Morse Trainer for pulling up that code 
speed the easy way with automatic speed 
increase, five letter or random word length 
and more, more, more    

call for super-low price' 

itS THE EXCITING ISOPOLES THAT ARE 
01010  BOOMING OUT THOSE INCREDIBLE 

VHF SIGNALS WITH MAXIMUM GAIN 
ATTAINABLE, ZERO 
DEGREE RADIATION 
ANGLE AND 1.4:1 
SWR ACROSS THE 
ENTIRE BAND!   

Find them all at Radios Unlimited, plus a huge collection of new gear from all 
major manufacturers .a big selection of used equipment bargains, all you'll ever 
need in books, accessories, operating aids, coax, connectors and parts plus a 
modern service department dedicated to keeping you on the air. It's like a perpetual 
flea market! For directions. call 
(201)469-4599 

lsopole 144 
Isopole 220   
Isopole 144 junior 
Isopole 220 junior 

call for 
super-low 

FIND AEA 
AT 

LftE 
111111114TULL 

1760 EASTON AVENUE, SOMERSET, NJ 08873 • (201)469-4599 

I Now, send RTTY 
with a keyer 

or 
CW keyboard! I 

&Lunn/110m 

Micro-RTTYT m 
$299.95  Sugg. price 

Kantronics brings you the 
newest development in RTTY 
send/receive devices with 
the MiCrO-RTTY.tm 
Micro-RTTY can instantly 

convert CW from any keyer 
or CW keyboard into stan-
dard AFSK two-tone RTTY or 
two-tone CW ID. 
Micro-RTTY sends and re-

ceives RTTY at 60, 67, 75 and 
100 WPM plus ASCII 110 baud. 
Advanced programming of 
the internal micro-computer 
and panel controls provide 
for transmit/receive, CW ID 
and automatic or manual car-
riage return/line feed (CR LA 
functions. 
Micro-RTTY  will  receive 

any shift of RTTY and display 
the message on ten big, 
bright florescent displays. An 
active 100 Hz filter at 2295 Hz 
and a "tuning eye" make tun-
ing fast and easy. Power is 
supplied by a 9 Vdc adapter 
that's included. 
All  these  features,  and 

more, are packed into a small 
21/2" by 5" by 51/4 " enclosure. 
See your Authorized Kan-

tronics Dealer for a demon-
stration or write for a FREE 
brochure. 

I  Kantronics 
(913) 842-7745 

1202 E 23rd Street 
Lawrence, Kansas 66044 
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Ever tried to read computer sales literature? 
Ever tried to talk to a computer salesman? 

Ever tried to make a decision about 
which computer to buy? 

Yes. . . then you know what frustration is. 
Help is on its way. Desktop Computing pre-
miered this fall. The first and only computer 
magazine written in plain English. Preposter-
ous? Not at all. It is possible to explain comput-
ers without all the "computerese." That is what 
Desktop Computing is doing each month. Send 
the card today for a no-risk subscription that 
will give you the kind of understandable, use-
ful information on computers you've been wait-
ing for. 
Why do you need a  plain-English explanation 

of desktop computers? Because they have just 
come of age and are saving thousands of busi-
nessmen like you an amazing amount of 
money. They not only save money, do things 
faster, provide access to more information, 
allow a smaller staff to do more work, they also 
allow you to get into services for your custom-
ers which were not practical before. You can 
provide more services at lower cost. To get in on 
the savings and expanded customer services, 
you need information. Desktop Computing will 
bring you that information. Desktop Com-
puting will cut through all the technical 
hocus-pocus. 

In this time of high interest rates, a truly low 
cost desktop computer system (usually a micro-
computer system) is a welcome event. Let Desk-
top Computing explain what these systems can 
do for you. The subscription price is $25 a year 

NAME 

ADDRESS  _ 

CITY    

SIGNATURE 

CARD #   

Call toll-free: 
(800) 258-5473 

or mail the 
coupon below. 

Here's a look at some of the articles $25.00 will 
bring you: 

Mailing List Magic 

Surviving the Computer Revolution 

Microcomputers in the Hospital Lab 

Computer Beefs Up Cattle Farm 

Wayne Green, the publisher of Desktop Corn  
puti q (and also of Kilobaud Microcomputing 
and 80 Microcomputing—both successful 
computing publications) has gone through both 
the agony and joy of working with computers. 
He has lost a quarter of a million on a mainframe 
big boy computer only to come out on the other 
side with all the frustration necessary to run a 
200 employee publishing firm on several 
TRS-80's. 

Wayne has a reputation for being honest and 
unafraid. He'll make sure you get the truth. In 
the meeting introducing the idea of Desktop 
Computing to his staff Wayne said, 

"Our objective is to be the only com-
puting magazine written in plain 
English." 

So that is what you'll be getting—honesty and 
directness.  Desktop Computing will give you all 
the information you need on computers in plain 
English. 

D e s ict oi)  ...,,,,G.,,,,,B,  • 

Relief is here for only $25.00 

Li 1/Eh 
Sign me up for Desktop Computing. I will get one year of the only 

computing magazine written in plain English for $25.00. 

Canadian 1 yr only/US funds 827.00  Foreign 1 yr. only/US funds 835 00. 

INTERBANK # 

STATE    ZIP 

EXPIRE DATE 

Desktop Computing 
80 Pine Street  Peterborough. NH 03488  321B6 



Wayne Green Books 

2.111.111_1 
j1_11.141J1L1 

A COURSE 
IN DIGITAL 
ELECTRONICS 
whereyou 
build your 
oar coupled 

,  Nat 
•  '•• 

THE NEW 
WEATHER SATELLITE 
HANDBOOK 

•TRS-80 is a trademark of 

Radio Shack Division of Tandy Corp. 

Annotated BASIC—A New Technique for Neophytes. 
BASIC programming was supposed to be simple—a beginner's programming 

language which was so near to English that it could be easily understood. But, in re-
cent years, BASIC has become much more powerful and therefore much more dif-
ficult to read and understand. BASIC simply isn't basic anymore. 
Annotated BASIC explains the complexities of modern BASIC. It includes com-

plete TRS-80* Level II BASIC programs that you can use. Each program is annotated 
to explain in step-by-step fashion the workings of the program. Programs are 
flowcharted to assist you in following the operational sequence. And—each chapter 
includes a description of the new concepts which have been introduced. 
Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. 

How is a program put together? Why is it written that way? By observing the pro-
grams and following the annotation, you can develop new techniques to use in your 
own programs—or modify commercial programs for your specific use. 
Annotated BASIC Volume 1 contains Projecting Profits, Surveyor, Things to Do, Tax Shelter, Introduction to 

Digital Logic. Camelot. The Soundex Code, Deduction, Op Amp. Contractor Cost Estimating. (available 

November) BK7384 $10.95 ISBN 0-88006-028-x 

Annotated BASIC Volume 2 contains Rough Lumber List, Trip Mileage, Flight Plan, OSCAR Data, SWR/Antenna 

Design, Supermaze, Petals Around the Rose. Numeric Analysis, Demons, Air Raid, Geography Test. Plumbing 

System Design. (available February) BK7385 $10.95 ISBN 0-88006-037-9 

Order Both Volumes and Save!  BK738402 $18.95 

Kllobaud Klassroom— 
A practical course in digital electronics 
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 practi-
cal 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! 
Authors Young and Stark are experienced teachers, and their approach is simple 
and direct. Whether you're learning at home or in the classroom, this book pro-
vides you with a solid background in electronics—and you'll own a computer that 
you built yourself! 
Kilobaud Klassroom contains Getting the Ball Rolling, Gates and Flip-Flops Explained, J.K. Flip-Flops and 

Clocked Logic, PC Boards and Power Supplies, Hardware Logical Functions, Voltage. Current and Power Sup-

plies. Transistors, Diodes and OP Amps. Pulses and More Pulses, Counters and Registers, Bus Traffic Con-

trol, ROM and RAM Memories, I/O Circuitry, Parallel and Serial I/O Ports, Computer I/O Ill. Computer 1/0 IV, 

Computer 110 V. Processor Connections, Finally ...The Kilobaud Krescendo, Eproms and Troubleshooting. 

Expansions and Programming, Machine-Language Programming. Assembly-Language Programming, Con-

necting to the Outside World. 

ISBN 0-88006-027-1 (available December) BK7386 $14.95 

The New Weather Satellite Handbook 
By Dr. Ralph E. Taggart WB8DQT 
Here is the completely updated and revised edition of the best-selling Weather 
Satellite Handbook —containing all the information on the most sophisticated 
spacecraft now in orbit. Dr. Taggart has written this book to serve both the ex-
perienced amateur satellite enthusiast and the newcomer. The book is an introduc-
tion to satellite watching that tells you how to construct a complete and highly effec-
tive ground station. Not just ideas, but solid hardware designs and all the instruc-
tions necessary to operate the equipment are included. An entire chapter is devoted 
to microcomputers and the Weather Satellite Station. And for the thousands of ex-
perimenters who are operating stations, The New Weather Satellite Handbook 
details all the procedures necessary to follow the current spacecraft. 
Weather Satellite contains Operational Satellite Systems, Antenna Systems, Weather Satellite Receivers. A 

Cathode Ray Tube (CRT) Monitor for Satellite Picture Display, A Direct-Printing Facsimile System for Weather 

Satellite Display, How to Find the Satellite, Test Equipment, Microcomputers and the Weather Satellite Station, 
Station Operations. 

ISBN 0-88006-015-8 available now! BK7383 $8.95 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or itemize your order on a separate piece of paper and mail to Wayne Green Book Aft: Sales • Peterborough NH 03458. 
Be sure to include check or detailed credit card information. (Visa, Master Charge or American Express accepted.) 
No C.O.D. orders accepted. All orders add $1.50 handling. Please allow 4-6 weeks after publication for delivery. Questions regarding your order> 
Please write to Customer Service at the above address. 
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ALPHA 
ALPHA 
ALPHA 

AEA MORSEMATIC 
MM-4I KEYER 

COMPUTERIZED KEYER. . GREAT FOR 
CONTESTING, DX OR CODE PRACTIC 

CASH 
PRICE 
$175.00 

UST $199.9 

CK-1 CONTEST 
KEYER $129.95 

KT-1 KEYER/TRAINER $129.95 

ME-1 MEMORY EXPANSION 
BOARD FOR MM.! KEYER $59.95 

MK-1 STANDARD KEYER $79.95 
MT-1 MORSE TRAINER $99.95 

!SOME VHF ANTENNAS 
ISOPOLE 144 OR 220 JR.  $29.95 
ISOPOLE 144 OR 220 SR  $39.95 

1 600 Ma. 
A.C. SUPPLY 
$14.95 

AC-2 350 Ma. 
$9.95 

HANDHELD SPECIALS! 
YAESU 
KEN WOOD 
ICOM 
TEMPO 
TEMPO 

FT-207R 
TR-2400 
IC•2AT 
S1-T 
S-1 

$259.95 
$299.95 
$239 95 
$249.95 
$229.95 

*TR-2400 AND FT-207R SPECIAL 
-LIMITED OFFER-SUBJECT TO STOCK ON HAND 

ALPHA AMPLIFIERS: 
IN STOCK 

374A 
78 
76PA 

C.D.E. ROTATORS 

HAM IV ROTATOR $165.00 
TAILTWISTER  $235.00 

$2155.00 
$2865.00 
$1975 00 

WRITE FOR COMPLETE SPECIFICATIONS ON AEA 
KEYERS OR ALPHA AMPLIFIERS 

WE STOCK KEN WOOD, !COM AND YAESU 

SEND $1.00 FOR CATALOG AND USED UST AND 
WE WILL ADD YOU TO OUR MAILING LIST 

NO Sales Tax in Montana. 
CALL TODAY! 
4416459-9554 

CON LEY RADIO SUPPLY 
318 N. 16TH ST., 
BILLINGS, MT 59101 

NICAD BATTERY 
CHARGERS 

RAPID MOBILE CHARGER 

Charge your handheld radio off 12 volt source in 4-6 hours. 
Will not overcharge your batteries due to automatic shut-
off circuitry. Equipped with cigarette lighter plug on the 
input side and the appropriate charging plug on the output 
side.  Cord lengths allow for convenient use while 
charging! Models available for the Kenwood TR2400, 
Yaesu 207R, Tempo Si, S2, S4, S5, Santec HT1200, Wilson 
MKI I and MKIV. Other models available also. Please call or 
write for more info. 

$34.95 
RAPID // CHARGER 

1.41111Pt 

Our NEW AC version of the Rapid Mobile Charger. Charge 
your handheld radio in 2-3 hours. Will not overcharge 
batteries due to the same automatic shut-off circuitry 
found in our Rapid Mobile Charger. The input is equipped 
with a UL approved transformer and the output with the 
appropriate charging plug. No adjustments necessary! 
LED indicator shows current is flowing and all the proper 
connections have been made. Models available for 
Kenwood TR2400, Yaesu 207R, Tempo Si, S2, S4, S5, 
Santec HT1200, Wilson MK II and MKIV. 

$49.95 
TERMS: US & Canada add 5% shipping, handling and insurance. 
All others add 10% (20% Air Mail). COD add $2.00 COD fee. Ohio 
residents add 4,2% sales tax. Visa/Mastercard welcome. 

Satisfaction Guaranteed 
10 day unconditional guarantee! If you are not satisfied with this 
product, return it within 10 days in original condition and we will 
refund your money (less shipping & handling). 

Dealers please inquire 

viu m =v 

DEBCO ELECTRONICS  "33°  
P. 0. BOX 9169 DEPT. C 
CINCINNATI, OHIO 45209 
Phone: (513) 531-4499 



Touch-Tune with Thumbwheels 
cast away darkness 

Ash Nallawalla ZL4LMNK3CIT 

53 Chirnside Avenue 

Werribee, Victoria 3030 
Australia 

It was well before 1977 when my friend, Don 
ZL4DS, designed a synthe-
sized transceiver using BCD 

Photo A. Direct thumbwheel-switch readout on 
type KR 1000. (Photo by ZL4LM) 

Photo B. Blind SWL Arthur Cushen finding his first station 
unaided. (Photo by Leo Miezenbeek) 

Vtpa 

the proto-

thumbwheel switches for 
direct programming/read-
out. (That's another story.) 
A receive-only version, the 
KR 1000 was built and a 
prototype, shown in Photo 
A, was to be sent for evalua-
tion to Arthur Cushen, the 
famous blind shortwave lis-
tener. 
In the past, blind radio 

amateurs and SWLs have 
relied mainly on crystal 
markers or sighted spouses 
and friends to provide fre-
quency readout. In recent 
years, several commercial 
aids have been marketed, 
but they are not always 
compatible with existing 
equipment. 
I was to take the KR 1000 

to the 1978 annual conven-
tion of the New Zealand 
Radio DX League at Tiwai 
Point, near Invercargill. I 
was trying to figure out how 
Arthur could "tune around" 
without assistance, when 
the idea struck me! 
How about marking the 

thumbwheel switches in 
some way so that Arthur 
would have a starting 
point? The easiest method 

Fig. 1. Modified switch. 

would be to file down or 
snip off the sharp tip of 
each thumbwheel switch 
position corresponding to 
zero, just enough to make it 
feel different than the other 
numbers. (Fig. 1.) A blind 
person could line up all the 
zeros and then flick down 
each switch in turn to arrive 
at a desired frequency. 
Arthur's face lit up when 

he dialed up his first station 
(Photo B). "For the first time 
in many years I have been 
able to tell the exact fre-
quency of a station without 
the help of anyone else!" he 
exclaimed. Later, he wrote 
about his experience for 
SWL publications. 
In 1978, there were no 

popular commercial receiv-
ers or transceivers (to my 
knowledge) that used 
thumbwheel switches, so I 
did not bother to write this 
article then. Today, it's a 
different story. There are 
several examples around: 
certain CB-to-10 conver-
sions, 'corn IC-2A, AR 240 
series (in the US known as 
Tempo S1/2/5), etc. There 
must be dozens of non-
amateur applications, too. 
Even if you are not blind, 

this simple mod may come 
in handy if you are caught 
in the dark or want to 
demonstrate amateur radio 
to a blind friend, and 
perhaps some manufac-
turer could incorporate the 
idea as an added feature!• 
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2300 MHz MICROWAVE 
DOWNCONVERTERS 

DOWNCONVERTER 
Kit   $28.50 
Assembled   $48.50 

Kit   $25.00 

Assembled   $35.00 

SATELLITE TV EARTH STATION 
• 24 Channel Receiver 

• 10' Antenna 
• Dexcel 120° LNA 

Call for details and price 

Also Available: Commercial System with 
Bogner Antenna  $169.00 

POWER SUPPLY 

2300 MHz PREAMP 

2300 MHz 
ANTENNA 

WITH BOX 
FOR DOWN-
CONVERTER 

$27.50 

PB RADIO SERVICE —04 
1950 E. PARK ROW • ARLINGTON, TX 76010 

CALL ORDER DEPT TOLL FREE 

(800) 433-5169 
FOR INFORMATION CALL 

(817) 460-7071 

RTTY/C W 
For the TRS —80* anoyco; 

ROM-116 
RTTY/CW Operating System 
Detailed brochure available on request 

11* (now rnk roemax 

Featuring: 
1200 BAUD OPERATION. Not limited to 110 baud be-
cause of timing loops 60 66. 75 & 100 W P M 
Plus 110 150 300 600 & 1200 baud operations 
possible 
FLEXABILITY OF OPERATION. Instantly change Baud 
Rates, Program Mode (ASCII/baudot), Program Status 
SPLIT SCREEN VIDEO. Transmit & receive data dis 
played separately. 
REAL TIME. Automatic CW/ID without user interven-
tion Automatically updates 
at end of month o• year CROWII 

elicroProducts 
606 State Street, P 0 Box 892-R • Marysville. WA 98270 • (206) 659-4279 

Other features 
include: 

• Two Serial Ports 
• Fourteen Butlers 
• Automatic CW ID 
• Transmit Control 
• Selective Call Feature 
• Error Correction 
• Word Wrapping 
• Easy To Interface 
• 30 Day Unconditional Guarantee 
• Hardware requirements TRS-80 

Model 1 or 3 16K 
External terminal unit 

41) ICO M 
FALL SALE 
Now! EEB Is The Only 
ICOM Authorized 
Service Center 
In The 
North 
East 

ICOM 
IC 2AT 
IC 3AT/4AT 
IC 25A 
IC 730DC 
IC 720ADC 
IC 251A 
IC 290A 
IC 451A 

NJ 

RI 

EEB 
Buy With 

DEL  Confidence 
AT YOUR SERVICE 
Dick  -K4EI H 
Danny  -WA4SDE 
Curtis  -WB4KZL 
Scott  -WB2YSY 
Larry  -KOLB 
Ned  -K4SYF 
George  -W4EV 

Mary Ellen 
Cheryl 

FULL ICOM 
LINE ON SALE 
NET 
$ 269.50 
$ 299.50 
$ 349 
$ 829 
$1349 
$ 749 
$ 549 
$ 899 

SALE 
$242.55 
$269.55 
$314.00 
$739.00 
$1199.00 
$669.00 
$489.00 
$779 00 

FULL YAESU LINE ON SALE 
FT 208R  $ 359.95  $323.00 
FT 708R  $ 359.95  $323.00 
FT 707  $ 810  $729.00 
FT 101MKIII  $ 925  $799.00 
FT 290R  $ 399  $359.00 
FR 7700  $ 549  $479.00 
FT 902DM  $1535  $1379.00 

Becoming your #1 Amateur Store 
Visit us on your next trip to 

Washington, DC. 

Call our order desk toll 
free for quote 

(800) 336-8473 
EZMil 

prices subject to change 

Tue-Sat 
10am-4pm EST 

Technical information, 
VA orders (703) 938-3350 
Store opens 10am Tues-Sat 
Close 5pm Tues, Wed, Fri, 
Close 9pm Thurs, 4pm Sat 

EEB 

516 Mill Street, N W 
Vienna, Virginia 22180 

OUR 10th YEAR 
SAME LOCATION 
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BASSETT HELIUM 
MOBILE ANTENNAS 

For 
Commercial, Amateur, 
and Government Services 

Rugged, low drag. high efficiency 
mobile antennas engineered to 
maintain resonance at all times 

Maximum overall height of only 
70" Average weight of only 6 oz 
They remain vertical at all speeds 

Helical inductors sealed in helium 
filled Fiberglass impervious to all 
weather. Adjustable 17-7ph whips 
and solid brass hardware chrome 
plated and polished. 

Optimum gain collinears for VHF 
and UHF. Unity gain models for HF 
Amateur band models are inven-
toried for "off the shelf" delivery. 
Commercials to specs. 

Write or phone for free brochure 
and prices on Bassett mobiles and 
Helium Trap Antenna Systems. 

REX BASSETT 
ELECTRONICS, INC. 
1633 NE 14th Ave., Bldg. 11 
Ft. Lauderdale, Fla. 33305 
440  Tel 305/561-1400 

••••   

+SOTRON 
THE BEST THINGS 

come in little packages... 

ANTENNAS 

FOR 80-40 20 METERS 

NEEDS NO RADIALS OR 
MATCHING DEVICES 

ISOTRON80 
54 IN.HIGH 

ISOTRON 40 
31IN. HIGH 

isorRoN 20 
17 IN.HIGH 

BIG ON PERFORMANCE 
SMALL ON SPACE 

MEI  BU M. COMPANY RE 

STAR ROUTE 
303 687-3219 

FLORISSANT CO 80816 

CABLE TV 
UHF UP CONVERTER 
$44.95 . . . (Reg. $59.95) 

(shipping $3.25) 

••••••••110••••• 

MICROVERTER VUC-36 
Converts Mid and Superband Signals to 
UHF Channels 43 to 83. Allows all sets to 
tune  without  costly  separate  selector 
boxes. 'Rated #1. Accessory kit available 
for $2.00. consisting of matching trans-
former plus 2 jumper cables. 

Call or write for Free Catalog 

Other 75 ohm Cable Supplies: 

2-way Cable Switch  $4.95 
F59A Connectors   10/$2.15 
MT6UVFM Back of Set XFMR  .$2.39 
2-way Splitter   $2.79 
4-way Splitter   $4.39 
F81 "F" Barrel    $ .48 
RG-591U Coax 100 0a Foil   .10/ft 
Inline Grounding Block    $1.89 
Outdoor Matching XFMR  $2.25 
Indoor Matching XFMR    $1.25 
F61 Chassis Mt. Female  $ .48 

Parts shipping add 10%, $1.50 minimum. 
COD add $1.50. Fla. Res. add 4%. 

NEMAL ELECTRONICS 
5685 SW 80th Street, Miami, FL 33143 

Telephone: (305) 661-5534  412 

ELECTRIFYING LOW PRICES! 
BUY DIRECTAND FIGHTHIGH PRICES! 

AUTOMATIC SIIVR 
& PEAK READING PO WER METERS 
FOR HF/VHF. 
HF BAND M ODEL APM-1H  SOS. 

Professional peak readinq wattmeter wrtri fully automatic 
VS WR measurement function 

SpitelfkatIons: 
Frequency Coverage   50-153MHz 
Power Measuring Mode   AVE 8 PEP 2 modes 
RI Power Range  . 0-200. 1.000. 2 000 W. 3 ranges  10% 
Power Source   AC II 7V. SO Hz 
Dimensions   8"1 W1 • 4"IHI c 5 . 101 
Net Weight    33 kw Its kgs) 

VHF BAND APM-1V    SES. 

Professional peak reading wattmeter with fully a lt O T MIC 

VSWR measurement function 

Specifications: 
Frequency Coverage   50-150MHz 
Power Measuring Mode   AV.: 8 PEP 2 'nodes 
RI Power Range    0-200 W. 2 ranges with • 10% 

FLAT RESPONSE SIAM & POWER METERS 
FOR HF/VHF. 
HF SAND M ODEL P11.214   150. 

Excellent precision through-line 
SWR/Watt meter specially 
designed to have flat frequency response 

Specifications: 
Frequency Coverage   I 8-60MHz 
RI Power Range .. 0-200. 1.000 ZOOOW. 3 ranges  10% 
Dimensions   8"( W) u 4"(H) c 5VID) 
Net Weight    22 lbs ft kg) 

VHF RAND PM-2V   

Eccekent position through-line SWR/Wart meter specially 
designed to have flat frequency response 

SpedficatIons: 
Frequency Coverage   50-150MHz 
RI Power Range   0-200W. 2 ranges • 10% accuracy 
Dimensions   81 W1 c (Hi c Si101 
Net Weight    2 2 lbs ltkr3l 

SVIR & PO WER METERS FOR HF/1/1 0. 
HF BAND M ODEL PM-SH   135. 

The PM-5H is especially designed for mobile installation of 
which directional Coupler unit and meter unit are separated 

SpedfIcations: 
Frequency Coverage   1 8- 30MHz 
RI Pc wet Range    0-20. 200W • 10% accuracy 
Power Requirements   I2V DC (for meter illumination' 
Accesory Included   oft long connector cable and 

velcro for mobile mounting 
Dimensions    554"1 WI c 2 VON/  Meter 

3ksi"( W) x 2,/ (111  114"1131 Coupler 
Net Weight    045 lbS 1200 grams' Meter 

067 lbs 1300 grams) Coic-i-

VHF M ODEL PM-SV    135. 

Designed to cover VHF band Illuminated meter is com ment 
to th use in mobile operation A complete set to be In clisplAy 
cart on 

SpedfIcations: 
Frequency Coverage   50-150MHz 
RF Power Range   0-20. 200W • 10% accuracy 
Power Requirements   I2V DC (for meter illumination( 
Accessory Included   bit long connector cable and 

velcro for mobile mounting 
5sk"( w) • 2sk-(H1 c 1 . (DI Meter 
3,•-1W) it  r (H1 .  Coupler 

Net Weight  045 lbs (200 grams) Mete 
067 lbs 1 300 grams) Coupler 

Dimensions 

Mfg. by ANIGANIA ELECTRONICS CORP. • Exclusive 171strIbulers:MACAINELECTRONICS. INC. • P.O. Box 66; Carlsbad, CA 97000: Phone:1714) 434-107E; TELEX: 181743 MACAW CSEID 
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STILL MORE 
USABLE ANTENNA 
FOR YOUR 
MONEY . . . 
PLUS 30 Meters! 

Butternut's new HF6V 

automatic ba nd switch i ng 

vertical lets you use the 

entire 26-foot radiator 

on 80/75, 40, 30. 20 and 

10 meters (full quarter-

wave unloaded perform-

ance on 15 meters). No 

; Iossy traps. Butternut's 

exclusive  Differential 

Reactance Tuning'" cir-

cuitry uses rugged ce-

ra mic  capacitors  and 

large-dia meter self-sup-

porting  inductors  for 

radiation efficiency and 

DX  performance  un-

matched by conventional 

multiband  designs  of 

comparable height. 

For co mplete infor mation 

concerning the HF6V 

other Butternut products 

see your dealer or write 

for our 4ree catalog. 

12  B U TTE R N UT 

t-E13 c ' ELE CT R O NI C S 

C O. 

GARY AIRPORT 
BOX 356E Rte 2 

SAN MARCOS, TX 78666 

The 
HAM SHACK 

808 N. Main 
Evansville, IN 47711 

GO SOLID STATE WITH TEN•TEC 

FANTASTIC PACKAGE DEAL—SAVE $700 

546 
255 
444 

OMNI-C Xcvr 
Pwr Supp/Spkr 
Hercules Amp 
PACKAGE PRICE 

LIST 
$1289 
199 
1575 
$3063 

SPECIAL 
$995 
149 
1219 
2363 

Call or write for other Ten-Tec bargain prices 

SPECIAL THIS MONTH 

HAL CT 2100 call 

AEA MBA Reader 
AZDEN PSC 300 2M handheld 
CUBIC ASTRO 103 
DAIWA CNA 1001 Autotuner 
ICOM 720A/Pwr Supp/Mik 
ICOM 730 Xcvr 
ICOM 25A 2m Mobile 
ICOM 2AT/3AT/4AT Handhelds 
KANTRONICS MiniReaderpackage 
MF 496 Keyboard 
MIRAGE B108 2m. Amp 
SANTEC Handhelds 
VOCOM 2w in/25w out 2m Amp 

812-422-0231 

$2 

$11 ' 

$299 
$1296 
$715 
$3" 

FRI 9AM-6PM • SAT 9AM-4PM 
• • ,  dml L.sea eq,orrem hsr 

$2' 
$2" 
1' 
C, 

"COAX SWITCHES 
from Barker & Williamson. Inc. 

• 

Model 593 
• Single Pole 3 
Position  with 

grounding of all 
unused positions 

• Crosstalk  (mea-
sured at 30 MHz) is -4 5db between ad-
jacent outlets and 60 db between alter-
nate outlets 

$19.95 

Model 594 
• 2 Pole 2 Position 

• Crosstalk 45db 
immHeza)sured at 30 

$22.00 

Specifications for both switches 

• Power 1 KW-2 KW PEP 

• Impedance 50-75 ohms 

• VSWR 1 2 1 up to 150 MHz 

• Dimensions 134 high. 5" wide. 3" deep 

• Weight 1 lb. 

• Mount Wall or desk 

Available at your B& W dealer 

13'W 
Barker & Williamson. Inc 
10 Canal St Bristol, Pa 19007 
TrO p,, , ,1 0  7 8 8 ,, t1, 

UPDATE YOUR 2M RIG 

SCANNERS: 

IC2AT 

KEN WOOD TR7400 A, TR7600, IC22S 
& TR7625 

TEMPO (S-1. S-1A. S-2. S-5) 
KDK 2015. KDK 2016A. 

YAESU FT227R 
MIDLAND 13-510, 13-513 

CLEGG FM-28 
KIT PRICE $39.95 
(TEMPO & IC2AT 

PREASSEMBLED ONLY) 
SPECIAL PREASSEMBLED: REG. 

$59 95 SPECIAL NOW $49 95 

AUTO-RESUME SCAN 
MODULES 

YAESU• FT227RA. FT227RB. 

FT 207R. CPU250OR 
AZDEN: PCS2000. PCS2880. 

!COM. IC255A 

FM ADAPTER 
NOW AVAILABLE 

CONVERTS EXISTING HF 

TRANSCEIVERS TO 
10-M FM 
Kit $39.95 

Preassembled $49.95 

ID 
INCLUDE $1 50 FOR 

POSTAGE AND HANDLING PER ITEM 

AED ELECTRONICS 
Tel: 514-737-7293 

P.O. Box 730. Snowdon Station 
Montreal Quebec H3X 3X8 Canada 

403 

FREE! 
1982 

DISCOUNT 
ELECTRONICS 
CATALOG 

JOIN THE PAK! 
Send for our Free catalog and beconir e 

member of our exclusive Pak  Our 

members receive Poly Pak s 

exciting catalog several 

times a year  We offer 

Penny Sales Free 

Premiums and low 

Low Prices on a wide variety of 

Electronic Products such as Computer Periph 

erals  Integrated Circuits  Speakers  Audio 

Equipment Rechargeable Batteries Solar Prod 

tic's Semiconductors and much much more' 

Take advantage of our 25 years as Ameiu a 

foremost Supplier 01 discount electronics 

RUSH ME YOUR FREE DISCOUNTCATALOGI 

NAME 

ADDRESS: 

CITY: 

STATE:  ZIP: 

CLIP AND MAIL COUPON TODAY TO 

POLY PAKS. INC.  513 
P.O Box 942. ST1 
S. LYNNFIELD, MA 01940 4171245 22211 
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M KB-2000 

THERE IS A 
DIFFERENCE 
IN 
CRYSTALS 
QUAR'12 

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. 

1111Aini  
INTERNATIONAL CRYSTAL MFG. CO., INC 

labitr 

4 411k.' 

... . .•••••••••••••••••• 

M EW • IMP -.0 M I MI. 1•10.1••••• 

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 Si to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 

MORSE 
RTTY 
ASCII 

QUALITY AT AN AFFORDABLE PRICE 

• Complete set of alphanumeric, punctuation, and 
special function keys CO,DE,BK,KN,SK,AR,AS,BT 

• 500 character text buffer with BREAK feature 
• 10 reprogrammable 40 character message memories 
• 1-199 WPM, Weight & Interchar. space, Random Code 
• Built-in 110 VAC power supply 
• Buffer/Memory fullness indicators 
• 1 year warranty on parts and labor 
• Attractive anodized brushed aluminum and gray 
wrinkle finish case, only 13.3 x 9.4 x 3.5 in. 

• RTTY/ASCII option includes—"Brag Tape" interface. 
CW ID, OBF and RY test messages. auto CR/LF and 
LTR/FIG shift 60,66,75,100.132 WPM Baudot 110,300 baud ASCII 

• Other options—Memory expansion. AFSK modulator 

MKB-2000 (Morse Only)  $319.00 
RTTY/ASCII Option 

Send For 

Free Information 

50.00 

MVD-1000 
• Copies Morse Code directly from your receiver 
• Automatic speed tracking with self calibration 
• 6-60 WPM speed range 
• Manual speed tracking to give operator more 
control 

• Active filters and digital sampling for increased 
noise rejection 

• Operates with any TV set, no expensive monitor 
needed 

• Two page display with 16 lines of 32 characters per 
page 

• Attractive anodized brushed aluminum and gray wrinkle 
finish case, only 3 x 10 x 10 in. 

• RTTY/ASCII option includes demodulator 

MVD-1000 (Morse Only) $369.00 
RTTY/ASCII Option   89.00 

Add $5.00per unit for shipping U.S.A 

ELECTRONICS, INC. 

787 BRIAR LANE, BELOIT, WISCONSIN 53511  (608) 362-0410 
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MANLI CTURER 

eAzDEN® PcS•300 
2-M Handheld FM Transceiver 

8 IVIIIZ COVERAGE • 142  to 149.995 MHz il 5 kHz steps, including  CAP  and  

IDEAL SIZE &WEIGHT DISTRIBUTION • 7.3" high by 2.5" wide by 1.W' 

MICRIX,OMPUTER CONTROL • All frequenc y operations are done  by deer, 1.4 ibs. 

means of a microcomputer keyboard with acquisition tone. 
LCD DISPLAY WITH TIMED LAMP • Draws almost no current. Lamp 
times out automatically after 20 second s. 
16 KEI AUTOPATCH • Keyboard works as a Touchtone pad while 

PL TONE SWITCH • Actuates oo-_ional subaudible tone module. trarsmitting. 

PROGRAMMABLE"ODD SPLITS" • Transmit and receive on any 
pos e trequenc.y combination. Reset in seconds. 
9 CHANNEL MEMORY WITH SCAN • Eight addressable channels aid 
one externally accessible up/down chEnnel re'ain frequency and standard offset. 

Backt p drain is a scant 10 microamos! 
AUTOMATIC INCLUSIVE OR EXCLUSIVE PROGRAMMABLE 
BAttiD SCAN • Limits may be reset in saconds. Scans either inside or 

BUSY AND VACANT SCAN MODES • Scan for either an occu piea  or outs de the limits. 

KEY BOARD LOCK • Prevents accider tal change of frequency or scan status.  empty frequency. 

TRANSMIT LOCK • Avoids unintentional transmission. 
DIGITAL S/RF AND MEMORY ADDRESS METER • Shows 
relative signal strength on receive relative power on transmit. Also show; 

HIGH OR LOW POWER • 3 watts high , 1 watt  low.  Low  power  is 
mamor y address. 

continuously adjustable from C.5 to 3 watts. 
1RUE FM • Not phase moiuiation — Unparalleled audio quality. 
AUTOMATIC FRONT END TUNING • RF stage is varactor tuned for 

super ior sensitivity and selectivity.  
RUGGE D COMMERCIAL-GR ADE MODULAR CONSTRUCTION 
The PCS-300 is built to take years of trie toughest operating conditions. 

SUPERIOR RECEIVER . Sensi' ivity is 0.25 uV for 20 dB quietilg, 

0.2 uV for 12 dB SINAD. 
BNC ANTENNA CONNECTOR • STANDARD ACCESSORIES • Heavy duty NICAD battery pack 000 
mAh), belt clip, hand strap connecto:, flexible rubber antenna, earphone, 

ac charging unit, and special stand for table-top operation. 

OPTIONAL ACCESSORIES • Deluxe leather case, mobile dc 
charging cord, external speaKerjmicrophone, and PL tone module. 

No. 12-17. 1-chome, Kami-Renjaku krritaka, Tokyo. Japan , Telex 781-2822452 JAPAN PIEZO C 

8817 S W 129 Terrace, Miami, Florida 33176 Telephone (305) 2:f3-3631 Te,ex. 80-3356  Toll-tree (800) 327-3102 EXCLUSIVE DISTRIBUTOR AMATEUR-WHOLESALE ELECTRONICS, INC. 



Larry Aultman WA4VYR 

Rte. 1, Box 166 
Sylvester GA 31791 

Put Talking Time 
on Your Repeater 

a Sharp idea 

Repeaters everywhere 
have doodads of every 

sort, one of which is a time-
announcement machine. 
Historically, these talking 
clocks were very expensive, 
bulky, and just plain hard to 

ID 
CONTROL 
LOGIC 

PIT 
CONTROL 

CLOCK 

ID 
TIMER 

PROM/ 
ADDRESS 
COUNTER 

use. Recently, Sharp (mak-
ers of calculators, watches, 
refrigerators, microwave 
ovens, and such) intro-
duced a talking clock. This 
low-priced device sells for 
about $79 and is just ideal 

OSCILLATOR 

ENABLE 

PTT SWITCH 

TIMER SET 

 )2TT41E 
 (F4_,9,5.r AUDIO 

) PIT 

Fig. 1. Talking Time interface. 

C 

CONTPRIOTL   )1*  

TRANSIS nlYi 

•5y OR •i2v 

 >PIN 3 OF 555 

  PIN 2 OF 555 

C 3 

CR I 
IN4I48 

CLOCK f < 
EXTERNAL 

KEY 
PINS 

001 

 )1  

2N3Bi9 

I  00, 

555 

• 
02 

2 2,.F 

Fig. 2. Clock timer. Cl through C3 are tantalum. 

for interfacing to a repeat-
er. 

About the Clock 

The clock can be found 
in most discount distribu-
tion center catalogs. The 
model number is CT-660. It 
is a small electronic clock 
with a liquid-crystal display 
(LCD) and a small speaker 
on the top. The case is plas-
tic with a metal top. All 
controls are on the bottom 
in a covered compartment 
except an auxiliary push-
button switch which acti-
vates the time an'hounce-
ment. Power is furnished by 
two AA batteries. A mercu-
ry-type battery is preferred 
and will last about a year 
during normal use, but the 
life of the batteries will be 
shortened by high usage of 
the voice synthesizer. 

Setting the time is easy. 
Just flip open the cover on 
the back, slide the Time/ 
Alarm switch over to the 
left, to the Time/Set posi-
tion. Press the Hour button 
to set the hour. Then set the 
minutes in a similar man-
ner. Unlike most electronic 
clocks, holding the button 
down does not cause the 
clock to advance. The 
clock will announce the 

hours and minutes as you 
press the button. After you 
have the correct time, press 
the Set button which loads 
the programmed time into 
the clock. Failure to press 
the Set button will result in 
the time being lost when 
you return the switch to 
normal. 

The regular time and 
alarm functions are provid-
ed as in any electronic 
clock, but you have several 
options. One option is time 
on the LCD without voice 
announcement or alarm. A 
second option is an alarm 
function that wakes you to 
a tune; if you fail to rise, it 
informs you that it is now 
five minutes later and you 
are late. The last time op-
tion is the alarm previously 
described, plus half-hour 
and on-the-hour automatic 
time announcements. Oth-
er functions besides time 
and alarm are talking timers 
(5 minutes and 30 minutes) 
for you darkroom people 
and stopwatch functions 
for you joggers. 

The most interesting 
thing about the clock is the 
voice. It is produced by a 
read only memory (ROM) 
containing the voice pro-
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gram, a digital-to-analog 
(D/A)  converter,  and 
clock/CPU LSI chips. The 
voice is a digital recording 
of a male voice. The person 
whose voice Sharp used to 
make the ROM recording 
was very articulate in his 
enunciation of the words. 
Although the voice sounds 
vaguely like the voice of a 
CyIon Centurion from "Bat-
tlestar Galactica," it is very 
easy to understand. To be 
fair about it, though, it is 
not as bad as one might 
imagine. Matter of fact, it is 
better than most computer 
voice synthesizers that I 
have heard, and the whole 
thing is only about 'A" high, 
2" deep, and 4" wide. It is 
amazing that it can do so 
much and be contained in 
such a small package. It is 
just the thing to round out 
your package of bells and 
whistles on your repeater. 

The Connections 

Naturally, merely plac-
ing the Talking Time atop 
the repeater cabinet is not 
all the interfacing required. 
The problem is to connect 
the audio from the clock to 
the repeater and somehow 
to trigger the voice when 
you want it to give you the 
time. On our 146.22/.82 re-
peater here in Albany (a 
Motorola Motrac), a couple 
of us decided that we 
wanted the time to be an-
nounced immediately after 
the ID. 

Fortunately, the clock 
has very easy hookup 
points. All that is needed to 
trigger the voice is a short 
on the "external key" pins 
Sharp thoughtfully located 
on the left side of the case. 
Audio is brought out by ei-
ther making a small hole in 
the case or by soldering 
wires to the external key 
pins inside and running all 
the wires out the hole al-
ready in the case. Internal 
connections consist of: 1) A 
wire connected to the nega-
tive battery terminal; 2) A 
wire connected to the low 
side of the speaker; and 3)A 

.-See List of Advertisers on page 130 

wire connected to each of 
the external key pins. 

The only difficult wire to 
locate is the low side of the 
speaker. To locate this cort-
nection, position the clock 
with the volume control on 
your right; with the top off 
the clock, locate the two 
speaker wires. I might note 
at this point that it is some-
what difficult to remove 
the top cover of the clock. 
Remove the three screws in 
the case—one is visible, 
one is in the battery com-
partment, and the other is 
hiding under the cover, 
which must be totally re-
moved to gain access. 

After the screws are out, 
push out gently on the in-
side of the battery compart-
ment while pulling up on 
the top cover to pop it off 
the plastic tabs. Now notice 
that near the rear left of the 
circuit board is a screw that 
secures the board. There 
should be several com-
ponents sandwiched in 
there and the ground wire 
from the battery terminal. 
The low speaker wire is the 
speaker wire nearest the 
screw. The high speaker 
wire has next to it a wire 
that goes across the board 
to a spot near the volume 
control. The clock that I 
had had an extra hole 
already in the board at the 
speaker low point and all I 
had to do was solder a wire 
in that hole. That is all there 
is to the clock connections. 

The Interface 

To make the clock oper-
ate the repeater, a small in-
terface had to be con-
structed. Wishing the time 
to be announced after the 
ID meant that a signal from 
the ID could start the time 
sequence. Not wanting to 
make major changes in the 
ID unit itself, I decided that 
the already existing PTT sig-
nal could be used as a trig-
ger for the clock. In our ID 
unit, there is a line which 
goes high (+ 5 V dc) and 
turns on the keying transis-
tor. This transistor, in turn, 

Lacue Likes You . . . 
and you'll like Lacue! 
WIRE AND CABLE 
PL) Z • 3 

RGiELU foam 95' ri shield    23 5C I' 
ROBS foam 95', shield   1 fc•ri 

RG-58CrU mil spec   

PG 59 mil spec   

.1'._ ,.r - .r: ler ime 100 ft 'on  $tO 2, 

8 Conductor Rotor Cable-  15( it 

14 Ga Stranded Copper150 ft multiples)  7c n 
12 Ga Solid Copperweld 150 ft multiples)  76 Ir 

14 Ga Solid Copperweld 150 ft multiples)   

8 Ga Solid Aluminum 150 It multiples,    66-It 

ANTENNA ACCESSORIES 
Ceramic Insulators  456 ea 

Amphenoi PL.259  756 ea 

Van Gorden   -Balun..  -V 50 

Center Insui  -- iS4 60 

W2AU Balun 4 1011    S13 25 

B&W Traps 40 thru 10  $25 65 per pan 
B&VV Traps 80 thru 10  - 525 65 per pair 

ROTORS 
CDE TAILTWISTER  $228 DC 
CDE HAM 4, .  $162 9, 

CDE CD 45   $ 89 5, 

CDE AR 22   S 48 95 

ALSO AVAILABLE 
Cushcraft Hy-Gain Icier, Bencher Butternut Regencir 
Mini Products Larson B&W Hustler Shure ARRL. Bird 

Callbook Ameco Sams Publications Rohn Vibropler 

Harr, Key Vocom. Daiwa and many more 

Prices subject to change without notice 

Hours Mon —Sat 10AM-6PM rues & Fri til 9PM 

Telephone I814, 536 5500 

LACUE commt -Nit.A-noNs 11.1-ATRO%1CS 
102 Village Simi  p., 4 

Johnslown, PA 15902 

turns on the actual PTT 
transistor. Refer to Fig. 1. 
When the line is high, the 
repeater is keyed. 
The simplest way to trig-

ger the voice was to build 
up a 555 timer which is ac-
tivated by the line going 
back low—which only hap-
pens after the ID. The 555 
timer is set so that it is ac-
tive for only as long as it 
takes for the time to be an-
nounced. See Fig. 2 for the 
schematic of the timer cir-
cuit. 

How It Works 

The negative transition 
of the ID PTT line from high 
to a low is coupled across 
Cl, producing a negative-
going spike. This spike trig-
gers the 555 timer. Pin 3 of 
the timer goes to a high 
value. This high is coupled 
through CR1 to the base of 
your keying transistor to 
key your repeater. (The 555 
timer can source 200 mA of 
current, so added drive 

should not be necessary.) 
Also connected to pin 3 
through a 1-megohm resis-
tor is an FET switch. The 
two wires from the external 
key should be connected as 
shown. At the same time 
that the repeater is keyed, 
the Talking Time is trig-
gered by the FET switch. 
Audio is injected at the out-
put of the ID unit and the 
volume control adjusted to 
control the level of the 
voice. 

Conclusion 

Get your club to get a 
Talking Time and add time 
to your repeater. It is a neat 
project that can be done in 
an afternoon without diffi-
culty. I used a PC board but 
Vec tor board®  could be 
used as well. A service man-
ual is available from Sharp 
which is quite detailed in its 
description of the clock, in-
cluding timing diagrams 
and a parts list. Have fun 
with this project!• 
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( SOCIAL EVENTS ) 
Listings in this column are 

provided free of charge on a 
space-available basis. The 
following information should be 
included in every announce-
ment: sponsor, event, date, 
time, place, city, state, admis-
sion charge (if any), features, 
talk-in frequencies, and the 
name of whom to contact for 
further information. Announce-
ments must be received two 
months prior to the month in 
which the event takes place. 

SOUTH BEND IN 
JAN 3 

A hamfest swap and shop will 

be held on Sunday, January 3, 
1982, at Century Center, down-
town on US 33 one way north 
between the St. Joseph Bank 
Building and the river, South 
Bend IN. Tables are $3.00 each. 
There is a half acre of carpeted 
room in the same building as the 
industrial history museum. Talk-
in on .52/.52, .99/.39, .93/.33, 
.78/.18, .69/.09, and 144.83/ 
145.43. For more information, 
contact Wayne Werts K9IXU, 
1889 Riverside Drive, South 
Bend IN 46616, or phone (219)-

233-5307. 

WEST ALLIS WI 
JAN 9 

The West Allis RAC will hold 
its 10th annual all-indoor Mid-
winter Swapfest on Saturday, 
January 9, 1982, beginning at 
8:00 am at the Waukesha Coun-
ty Exposition Center. Advance 

tickets are $2.00 and tickets at 
the door are $3.00. Reserved 
4-foot tables are $3.00, at the 
door, $2.00, and on the balcony, 
free. Included with the ticket will 
be a 50¢ coupon toward a sand-
wich purchase. Prizes will be 
awarded. For more information, 
write 1982 Swapfest, PO Box 
1072, Milwaukee WI 53201. 

RICHMOND VA 
JAN 10 

The Richmond Amateur Tele-
communications Society will 
hold its annual Frostfest on 
Sunday, January 10, 1982, from 
8:00 am to 4:00 pm at the Virgin-
ia State Fairgrounds, Richmond 

VA. Admission is $3.00 plus a 
table charge for exhibitors and 
flea-market displays. Overnight 
trailer parking with complete 

hookups will be available at 

$7.00 per night. Various prizes 
will be given away during the 
day with three main prizes to be 
awarded at 3:00 pm. There will 
be approximately one acre of in-

door heated and well-lighted 
space. Talk-in on 146.34/.94, 
146.28/.88, and 146.52. For addi-
tional information, call Joe 
Stern W4LD at (804)-737-0333. 

OAK PARK MI 
JAN 10 

The Oak Park Amateur Radio 

Club, Inc., will hold its annual 
Swap & Shop on Sunday, 
January 10, 1982, from 8:00 am 
to 3:00 pm at the Oak Park High 
School, at the corner of Oak 
Park Boulevard and Coolidge 
Highway, Oak Park MI. Admis-
sion is $2.00 per person. 
Children 12 and under will be ad-
mitted free. Activities will in-

clude a league table, a door 
prize drawing, and a raffle for 
YLs. There will be free parking 
available as well as food and 
refreshments.  Talk-in  on 

146.04/.64 and 146.52. For addi-
tional information or reserva-
tions, send an SASE to Rob 
Numerick WB8ZPN, 23737 
Couzens, Hazel Park MI 48030, 

or phone (313)-398-3189. 

SOUTH FIELD MI 
JAN 17 

The Southfield High School 
Amateur Radio Club will hold its 
annual Swap & Shop on January 
17, 1982, from 8:00 am to 3:00 pm 
at Southfield High School, 
24675 Lahser, Southfield MI. 
Doors will open at 6:00 am for 
exhibitors. Admission is $2.00. 
Reserved 8-foot tables are $8.00 
each and must be paid for in ad-
vance. Tables will also be 
available at the door. There will 
be lots of parking, food, and 
door prizes. For more informa-
tion and/or reservations, write 
Robert Younker, Southfield 
High School, 24675 Lahser, 
Southfield MI 48034, or phone 
(313)-354-8210. 

STUART FL 
JAN 30 

The Martin County Amateur 
Radio Association will hold its 
annual Picnicfest Hamfest on 

Saturday, January 30, 1982, 

from 8:00 am to 3:00 pm at 
Langford Park, Jensen Beach 
FL. Admission will be free. There 
will be picnic areas available 
and a playground for the 
children. For further details, 
contact Vern WA4GQY at 
(305)-334-6220, Don W4OST at 
(305)-286-0500, or Mike WA4GUH 
at (305)-334-6000 or (305)-878-
7111. 

ARLINGTON HEIGHTS IL 
FEB 7 

The Wheaton Community 
Radio Amateurs will hold their 

annual hamfest on February 7, 
1982, beginning at 8:00 am at the 
Arlington Park Race Track EXPO 
Center, Arlington Heights IL. 
Tickets are $3.00 at the entrance 
and $2.50 in advance. There will 
be free flea-market tables, ex-
panded floor space, parking, 
awards, and a large commercial 
area, including the new com-
puter section. Talk-in on 
146.01/.61 and 146.94. For com-
mercial info, call WB9TTE at 
(312)-766-1684; for general info, 
call WB9PWM at (312)-629-1427. 
For tickets, send an SASE to 
WCRA, PO Box QSL, Wheaton 
IL 60187. 

TRAVERSE CITY MI 
FEB 13 

The Cherryland Amateur Ra-
dio Club will hold its ninth annu-
al Swap 'N Shop on Saturday, 
February 13, 1982, from 8:00 am 
through 2:30 pm at the Immacu-
late Conception Middle School 
gymnasium, 218 Vine Street, 
Traverse City MI. General admis-
sion is $2.50 and single tables 

are $3.00. Talk-in on 146.85 and 
146.52. For further information, 
contact Jerry Cermak K8YVU, 
Chairman, 3905 Slusher Road, 
Traverse City MI 49684. An SASE 
will be appreciated. 

MARLBORO MA 
FEB 14 

The Algonquin Amateur Ra-
dio Club will hold an electronics 
flea market on February 14, 
1982, at the Marlboro Junior 
High School cafeteria, Marlboro 
MA. Sellers will be able to set up 
from 9:00 am to 10:00 am and 
doors will be open from 10:00 am 
until 2:00 pm. Admission is 
$1.00. Tables are $5.00 if a writ-
ten reservation is made before 
February 7, 1982, and $7.50 for 
any tables remaining after that 
date. Refreshments will be avail-
able. Talk-in on .01/.61 and .52. 

For reservations, contact Mac 
W1BK, 128 Forest Avenue, Hud-
son MA 01749. 

MANSFIELD OH 
FEB 14 

The Mid-Winter Hamfest/Auc-
tion will be held on Sunday, Feb-
ruary 14, 1982, at the Richland 
County Fairgrounds, Mansfield 
OH. Doors will open to the pub-

lic at 8:00 am. Tickets are $2.00 
in advance and $3.00 at the door. 
Tables are $5.00 in advance and 
$6.00 at the door. Half tables are 
available. Features will include 
prizes, an auction, and a flea 
market, all in a large heated 
building. Talk-in on 146.34/.94. 
For additional information, ad-
vance tickets, and/or tables, 

send an SASE to Harry Friet-
chen K8HF, 120 Homewood 
Road, Mansfield OH 44906, or 
phone (419)-529-2801. 

VERO BEACH FL 

FEB 20 

The Treasure Coast Hamfest 

will be held on February 20, 
1982, at the Vero Beach Com-

munity Center, Vero Beach FL. 
Admission is $2.00 in advance 
and $2.50 at the door. Features 
will include prizes, drawings, a 
QCWA luncheon, and tailgating. 
Talk-in on 146.13/.73, 146.52/.52, 
146.04/.64, and 222.34/223.94. 
For additional information, write 
PO Box 3088, Beach Station, 
Vero Beach FL 32960. 

ELKIN NC 
FEB 21 

The fifth annual Elkin Winter 
Hamfest will be held on Sunday, 
February 21, 1982, at the Elkin 
National Guard Armory, located 
one mile from Interstate 77 at 

exit 85, Elkin NC. Breakfast and 
lunch will be served at the ham-

fest by the Foothills ARC of 
Wilkesboro NC and the Briar-
patch ARC of Galax VA. Talk-in 
on 144.77/145.37, 146.22/146.82, 
and 146.52. For table reserva-
tions, ticket inquiries, or other 
information, contact Earl Day 
WB4GQP, 131 Harris Avenue, El-

kin NC 28621, or phone (919)-835-
3509. 

GLASGOW KY 
FEB 27 

The annual Glasgow Swap-
fest will be held on Saturday, 
February 27, 1982, beginning at 
8:00 am CST at the Glasgow 
Flea Market Building, 2 miles 

Continued on page 133 
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( REVIEW ) 
THE AEA MBA-110 

—A SECOND GENERATION 
MORSEIRTTY READER 

RTTY/Morse-code readers are 
rapidly gaining acceptance in 
the amateur community, and for 

a good reason—a reader allows 
people to sample the activity on 
RTTY without making the sub-
stantial outlay required for a 
complete system. And while few 
will admit to it, there are an aw-
ful lot of people having an awful 
lot of fun copying CW with these 
things! Consequently, AEA's in-

troduction of the MBA-RO 
reader came as no surprise. AEA 
has earned a reputation as a ma-

jor innovator in sophisticated 
Morse keyers, so it seems logi-
cal that they would introduce an 
equally sophisticated code 
reader, and in fact they have. 

The AEA MBA-RO is a micro-
processor-controlled reader 
designed to display Morse, 
Baudot, and ASCII codes. While 
hardly the first such device 
available to the radio amateur, 
the MBA-R0 incorporates sever-
al important improvements over 
the first generation of readers. 

The Features 

The MBA-RO is housed in an 
attractive metal cabinet, meas-
uring 8-3/4" x 5-7/8" x 2". A 
thirty-two character vacuum flu-
orescent display allows the op-
erator to see more of a sentence 
than readers which display only 
eight or ten characters at a time. 
This is useful under any condi-
tions, but is particularly helpful 
when high levels of QRM make 
for rough copy. It's much easier 
to make sense out of garbled 
copy when several words are 
available for viewing.The bright 
blue digits make the display 

readable even under high ambi-
ent lighting conditions. 

Underneath the display are 
three knobs. The one on the 
right is the mode and speed se-
lector. Speeds of 60, 67, 75, and 
100 wpm are provided for Baud-
ot RTTY, and ASCII can be dis-
played at either 110 or 300 baud. 
Speed in the Morse-code posi-
tion is tracked automatically, up 
to 99 wpm. There is a second 
Morse-code position that caus-

es the speed to be displayed on 
the far right of the display. 

On the left side of the display 
is the filter selector. While most 
code readers use only the mark 

frequency for decoding RTTY, 
AEA's engineers chose to in-
clude filters for both the mark 

and the space frequencies. This 
is the method used in virtually 
all demodulators designed for 
use with traditional RTTY equip-
ment, and it provides more ac-
curate decoding under high 
QRM conditions. Prototype 

samples of the MBA were cap-
able of tuning only one shift, but 
two shifts are included on pro-
duction models. Our test unit 
was equipped to copy 170-Hz 
and 425-Hz shifts, allowing copy 
of news services as well as HF 
ham activity. Those who live 
where there is RTTY activity on 
VHF may wish to retune one of 
the filter positions for an 850-Hz 
shift. This is a simple procedure 
requiring an accurately calibrat-

ed audio generator. If you don't 
feel like retuning one of the 
filters but wish to copy a non-
standard shift, you can place 

the filter in the CW position and 
decode only the mark frequenly. 
Finally, all filters can be 
switched out completely. 
The control in the very center 

of  the  MBA  is  marked 

AUDIO 
OUTPUT 

AUDIO 
INPUT 

KEY 
INPUT 

POWER 

"Threshold," and above this are 
two LEDs marked "Tune." The 

control and LEDs are used to 
make fine adjustments of the 
MBA's filters. More on the use of 
these later. 

On the left side of the reader 
is a row of jacks. There is a 13-V 

power input (13 V dc ± 2 V at 500 

mA), audio input, audio output, 
and key input. The audio input 

can be connected to the speaker 
output of a receiver, and an ex-

ternal speaker to the output of 
the MBA. The key jack can be 
wired in parallel with a keyer, as 
long as it is wired for positive 
keying. An external RTTY de-
modulator can also drive the 

reader through this jack. 

In Use 

Getting the MBA-RO on line 
couldn't be much easier. A small 
bag of plugs is provided, and a 
few minutes spent with a solder-

ing iron should produce all the 
necessary power and audio 
cables. Making it display off-the-
air code can be a bit frustrating 
until you have a clear under-
standing of how the Threshold 
control works. Reading the man-
ual should clear up any prob-
lems. I tried CW operation first, 
which was extremely simple us-
ing my IC-701 with its narrow 
audio filter switched in. The CW 

filter in the MBA is so sharp (100 
Hz!) that I really don't need the 
lcom's narrow filter—I just use 
it to make tuning easier. The 
center of the filters in both the 
ICOM and the MBA are very close 

Advanced Electronic Applications. Inc. 

FILTER 

OFF 

PO WER 

mba READER 

to the same frequency, so peak-
ing a signal in the center of the 
receiver's passband ensures 
good copy on the reader. I find it 
necessary to ride the audio gain 

control a little more than with 
other readers I have used; per-
haps a tighter agc stage would 
help here. 

The area where most readers 
show their limitations is in copy-
ing poorly sent CW. Most hams' 
fists are sloppy at best, and it is 

pretty hard for a small computer 
to decipher some of the stuff we 
try to pass off as Morse. The 
MBA produces copy as good as 
anything else I have used , and 
I've tried just about everything! I 
tuned across one station who 
was apologizing for his poor 
sending with a straight key—the 
MBA copy was perfect. Still, if 
an operator runs his characters 

together or uses highly individu-
alized weighting, no machine 
will provide good copy. The MBA 
follows changes in speed auto-
matically in the Morse mode. 
Other systems require you to 
select a range of speeds or push 
a reset button when tuning in to 
another station. The speed did 

adjust very quickly, although it 
was occasionally fooled by slop-
py sending. The bottom line on 

the MBA's CW capabilities? If 
someone is using a keyer and is 
not running his characters to-
gether, the MBA copy will be al-
most flawless. If someone is 
pretty good with a straight key, 
that will be decoded well, too. A 
surprisingly high level of QRM is 

MORSE • BAUDOT • ASCII -READER model MBA-R0 

The AEA MBA-RO Morse/RTTY reader. 
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Inside the MBA-RO. 

necessary to disrupt copy, due 
to the narrow internal filters. 

RTTY 

Performance in the RTTY 
mode was even more impressive 
than CW. The MBA copied every 
bit as well as most of the com-
puter/interface combinations 

available. It is at a disad-
vantage at 300-baud ASCII be-
cause text flies by so fast you 
cannot read it! It is doubtful that 
you'll encounter much 300-baud 
ASCII, however. 

If you have a general-cover-

age receiver, you may enjoy 
checking out the news services. 
AEA thoughtfully includes an or-
der form for a book that lists the 
time, frequency, shift, and 
speed of the various services. 
It's definitely worth getting. If I 
could just interface the MBA to 
my MX-80 printer, I would be 
completely happy. Actually, an 
up-market MBA with a printer in-
terface should be available by 

the time you read this review. 

The only thing I can really 
complain about is the necessity 
of having one's receiver set in 
the USB position. Since most 
other RTTY gear is designed to 
operate on LSB, a switch to in-
vert operation would be handy. 
This should be relatively simple 
to add. 
Any device that contains a 

microprocessor emits a certain 
amount of noise, and the MBA is 
no exception. Our unit was a 
very early production model, 
and there was a just perceptible 
amount of hash present. AEA 
now has a very simple modifica-
tion that reduces even this 
amount of noise by 40 dB or so. 
We didn't try the mod, but all 
units now available probably 
have the improvement already 
installed. Let it suffice to say 

that even the unimproved ver-
sion is quiet enough for weak-
signal work in both CW and 
RTTY. With the kind of antennas 

I've had to use lately, everything 
seems weak! 

Conclusion 

The MBA-R0 performed ex-
actly as claimed and should 
make an excellent shack addi-
tion for anyone interested in 
Morse or RTTY. The 32-charac-
ter display alone gives it a 
significant advantage over other 
readers on the market. AEA will 
shortly be announcing a version 
of the MBA that incorporates a 
keyer and allows RTTY to be 
sent with a paddle—ideal for 
DXpeditions and maritime mo-
bile stations! For more infor-
mation, contact AEA, Inc., PO 
Box 2160, Lynnwood WA 98036. 
Reader Service number 477. 

Paul Grupp KA1LR 
73 Magazine Staff 

THE YAESU FT-290 
—A MULTIMODE MARVEL 
MADE TO GO ANYWHERE 

The Yaesu FT-290 is a unique 
product, which in itself is unusu-
al in today's copycat world of 
look-alike transceivers. It is a 
synthesized multimode (USB, 
LSB, CW, and FM) two-meter 
transceiver designed for use 
under a wide variety of condi-

tions. What makes the FT-290 
unique is the level of sophistica-
tion packed into such a portable 

unit. Although it outwardly re-
sembles many multimode two-
meter rigs, this one has provi-

sion for an eight-nicad C-cell 
internal battery pack capable of 
supplying 2 Ah of current! 

The Features 

Yaesu's engineers have at-
tempted to produce a two-meter 

The Yaesu FT-290 multimode 2m transceiver. 

rig that will be all things to all 
hams, and they appear to have 

succeeded. Hams with moun-
taintopping aspirations will ap-
preciate the compact size and 
low current consumption. At 50 
mA receive/800 mA transmit, 
those eight C-cells last forever 
between charges! There is an in-
ternal quarter-wave whip, but al-

so a standard UHF connector to 
which you can connect a more 
ambitious antenna. The rig and 
a compact quad or yagi will be a 
welcome addition to many a 
backpacking ham's outfit. 
OSCAR fanatics will find 

plenty to be enthusiastic about 
as well—the FT-290 operates on 
both sidebands and allows the 
operator to change frequency 
while transmitting. 

Operators who only do a little 
sideband work won't have to 
give up any features they've 
come to rely on in FM-only rigs. 
There are 10 memories pro-
tected with a five-year lithium 
battery backup, choice of step-
ping rates for the synthesizer, a 
tone burst generator, provision 
for an optional internal CTCSS 
encoder, manual band and 

memory scanning from the 
microphone, and automatic 
scanning for either open or busy 
channels. Other useful features 
include an LCD display, a priori-

ty channel scanning circuit, two 
vfo's, a clarifier, and a very at-
tractive price tag. From an rf 
standpoint, the 290 keeps up 
with the pack—FM sensitivity is 
.25 uV for 12-dB SINAD, and 
SSB/CW is .5 uV for 20-dB S/N. 
Selectivity is 2.4 kHz at -6 dB 
and 4.1 kHz at -60 dB (SSB/CW) 
and 14 kHz at -6 dB and 25 kHz at 
-60 dB (FM). 

So what's the hitch? Well, the 
FT-290 only puts out 2.5 Watts of 
rf. They had to make room for 
those batteries somehow! For 
anything but portable work, a 
separate amplifier is manda-
tory. Fortunately, Yaesu has a 
matching 10-Watt linear ampli-
fier available, the FL-2010. The 
amplifier is directly keyed by the 
FT-290 with a dc voltage carried 
on the antenna lead. It's a rea-
sonably compact package and 
works well. Ten Watts should be 
adequate for FM operation, but 
serious SSB operators may 
want a little more power. 
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Top view of the FT-290. 

In Use 

The human engineering fac-
tors are excellent by any stan-
dard. In this respect, the FT-290 
is Yaesu's best product yet. For 
example, the priority channel is 
not just a single channel—you 
can choose one of any of the ten 
memories. Dial up a frequency 
on the main vfo knob, select one 
of the memories, and punch the 
priority switch. A beep will con-
firm that the switch was activat-
ed, and a "P" will appear briefly 
on the display to let you know 
that you're in the priority mode. 
Every few seconds, the priority 
channel will be checked for ac-
tivity. If there is activity, the 290 
will lock onto that frequency 
and remain there. Neat! This 
isn't the only well-thought-out 
feature. Almost every control 
and feature appears to have re-
ceived a great deal of thought. 
The only inconvenience I en-
countered was the location of 

the switch that selects scanning 
for a busy or open frequency. It's 
located inside the battery com-
partment, which means that you 
had best plan on not changing it 
too often. 
Transmit audio is good in 

both SSB and FM. I listened on a 
Kenwood TR-9000 while another 
staff member transmitted on the 
290 and heard no problems. Re-
ceived audio isn't quite as good 
as I've come to expect; the fre-
quency response is narrow and 
the audio has a slightly muffled 
quality. This is considerably im-
proved with an external speaker. 

Conclusions 

The FT-290's versatility is a 
powerful argument in its favor. 
New Hampshire has no lack of 
mountains to climb, and once 
stuffed in its rugged case, this 
transceiver is a worthy compan-

ion on any outing. The only other 
rig available that comes close is 
the !corn portable SSB rig, but it 
lacks FM capability and the so-
phisticated features of the 290. 
Aside from versatility, the 

FT-290 gets high marks in per-
formance and human engineer-
ing. If this rig is any indication, 

we can expect to see great 
things from Yaesu in the not-
too-distant future. For more in-

formation, contact Yaesu Elec-
tronics Corp., 6851 Walt hail 

Way, Paramount CA 90723. 
Reader Service number 481. 

Paul Grupp KA1LR 
73 Magazine Staff 

THE TELTONE M-929 
—UN-TOUCHY 
TONE DECODING 

During the nearly 9 years I 
have been working with repeater 

Bottom view of the FT-290. 

autopatches and other touch-
tonetm-operated systems, I 
have tested and compiled infor-

mation on a great number of 
touchtone decoders. 
Recently, after spending 

much time trying to cure the 
voice falsing problems associat-
ed with one type of digital de-

coder, I ran across an ad for 
the Teltone M-927 decoder in a 
trade magazine. They adver-
tised it as the system that "beat 

Dr. Glitch." Wow, did that catch 
my eye! The ad had barely come 
to rest on the top of my desk be-
fore I had called the company 
and ordered one. Normally, I am 
very skeptical of all-on-one-chip 

decoders. Because of the rigor-
ous demands of radiotelephone 
operation, most decoders usual-
ly require some adjustments via 
external circuitry to make them 

work properly in a radio system. 
All-on-one-chip systems often 
lack the access needed to make 
these adjustments. Not so with 
this decoder. In fact, this decod-
er is so flexible and works so well 
that I had to let my fellow touch-
tone sufferers know about it. 

The M-927 decoder is a com-
plete system contained in a 
single 40-pin dip package. The 
only external component need-
ed is a 3.58-MHz color burst 
crystal. The bandsplitter filters 

and wave-shaping circuitry, ma-
jor headaches in other systems, 
are all included on one of the 
two LSI chips in the M-927 pack-
age. Furthermore, since the 

audio inputs to the differential 
amplifier are designed to attach 
directly to the telephone lines, 
they are internally capacitively 
coupled and capable of with-

Photo A. The assembled tone decoder board. (Photo by Vic Klein WA4THR) 
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Fig. 1(b). Pinout of the M-927. 
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DIGIT 

0 
1 

o-

2 
3 
4 
5 
6 
7 

9 
10 
11 

23456 7 8 9 0 *  ABCD 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
011111111111111 
1 0 1 1 1 I 1 1 1 1 1 1 1 1 1 
11 0111111111111 
111 011111111111 
1111 01111111111 
11111 0111111111 
111111 011111111 
1111111 01111111 
11111111 0111111 
1 I I 1 I I 1 I 1 0 1 I I 1 1 
1 111111111 01111 

1 OF 12 OUTPUT FORMAT 
FCA  FCB 
0  0 

DIGIT 123456789044 ABCD 

0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 
2 0 0 0 1 1 1 1 0 0 0 0  1 1 1 0 
3 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 
4 1111111111111111 
5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 ci 
7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
10  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11  1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

BINARY OUTPUT FORMAT 
FCA  FCB 

1 0 

DIGIT 1234567890*N ABCD 

)- 0 101 01 01 01 01 01 01 0 cc 
1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 

Z 2 0 0 0 I 1 1 1 0 0 0 0 1 1 1 1 0 
co 43 00 00  0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 

I 1 1 1 1 1 1 1 1 0 1 1 1 
5 111 0001111111 011 
6 11111 100011 1 11 01 

t  7 111 111111 000111 0 
01 e  0 1 1 0 1 1 0 1 1 1 0 1 1 1 1 1 

9 1 0 1 1 0 1 1 0 1 0 1 1 1 1 1 1 
10 1 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 

BINARY AND 2 OF 8 OR 2 OF 7 
OUTPUT FORMATS 
FCA  FCB 

0 

DIGIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

234567890 4  ABCD 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

BLANK OLJTPL  F- M 
A 

Table 1. Output formats. 

standing differential voltages 
up to 1500 volts. For single input 
operation, no biasing com-
ponents are needed. Figs. 1(a) 
and 1(b) show the decoder block 
diagram and pinout. 

In addition to the touchtone 
decoding portion of the circuit, 
Teletone makes provision for 
dial pulse input as well.The cir-
cuit is capable of accepting ei-
ther touchtones, dial pulses, or 
both. A couple of enable lines 
(DT1, RD1) enable the user to se-
lectively inhibit either type of 
operation. 

Data is output from the de-
coder in one of four selectable 
formats shown in Table 1. For-
mat 3 is interesting in that when 

it is selected both binary and 
2-of-8 codes are available simul-
taneously. The blank output for-
mat can be used to clear the out-
put latches in applications 

where momentary output coinci-
dent with signal presence is re-
quired. In addition to numerical 
outputs and several testpoints, 
clock outputs of three different 

frequencies are available along 
with a strobe line and a power-
on-reset line. 

Putting the Decoder to Work 

Two weeks after placing the 
order, I received the decoder. I 

immediately put it in the circuit 
shown in Photo A and schemati-
cally depicted in Fig. 2. The com-

ponents before and after the de-
coder are not absolutely neces-

sary, but I have learned that 
when lightning strikes it is nice 
to have buffers between expen-

sive parts and the outside 
world! The display is convenient 
for reading the decoder output. 

The 741 op amp routes audio 
from either the main or auxiliary 

receivers to the decoder audio 
input in addition to acting as a 
lightning buffer. 

The CD4515 decodes the 

M-927's binary output into 16 
separate outputs which are then 
inverted and buffered by the 
004049 ICs. The strobe pulse 
from the M-927 is inverted and 
delayed by an RC network and a 
74014 Schmitt trigger inverter 
before being fed to the enable 
line of the CD4515 decoder. An 
additional RC network and in-
verter further delay the strobe 

pulse before it is output from the 
tone-decoder board. These de-
lays ensure that both the rising 
and falling edges of the strobe 
pulse occur while the data is 

available at the outputs of the 
004049 inverter/buffers. 

Since the M-927's strobe line 
is connected to the enable line 
of the CD4515, data is only out-

put from the board while the 
tone is actually present. 

Lastly, the CD4511 display de-
coder transforms the M-927's bi-
nary output to seven-segment 
form and directly drives a seven-
segment common cathode dis-
play providing a visual indica-
tion of tone-decoder operation. 

A lot of decoding on one 
board, isn't it? 

One unrelated aspect of the 
schematic I'd like to point out is 
the 15-volt, 1-Watt zener across 
the power supply inputs. This lit-



tie device has saved many ex-

pensive ICs in the past by short-
ing out and burning the power 
trace right off the board when a 

voltage regulator went awry or 
when a lightning bolt hit. It is 
well worth its insignificant cost. 

The Acid Test 

Despite the impressive speci-

fications of many touchtone 

decoders, they often bite the 
dust when faced with the acid 

test—amateur repeater opera-

tion. 
Not this decoder! The M-927 

took charge. It stubbornly 
refused to false decode despite 
the efforts of our best touchtone 
imitators. It ignored all manner 

of squawks and squeals. When 
it came to touchtones, though, 

the M-927 really came through. I 
couldn't hit the buttons on my 
TT pad fast enough to escape 

decoding. Even the fastest auto-
matic dialers weren't fast 
enough to go undecoded! 
During the several months 

that the M-927 has been 
installed in our system, it has 
voice falsed, but only twice. Not 
bad considering the many hours 
of voice, squelch noise, 
squawks, and squeals to which 

it has had to listen! 
Rather than leave you with 

the thought that the M-927 is the 
perfect touchtone decoder, 
which it very nearly is, I must 

point out a few of its shortcom-
ings as well. 
The first and worst deficiency 

noted during several months of 
repeater operation was the 

M-927's relatively high signal-to-
noise ratio requirement of 25 dB. 
In repeater terms, this means 
that the M-927 will not pick a 
weak signal out of the noise. In 
practice, we found that if a sig-
nal was too noisy for autopatch, 
it was also too noisy to bring it 
up. This turned out not to be 
such a bad shortcoming after 

all! If you need weak signal cap-
ability, Teltone was thinking of 
you when they created the 
M-927's big brother, the M-937. It 
is shown in Photo B. The M-937 

has the same features as the 
M-927 with a signal-to-noise ra-
tio requirement of only 10-15 dB. 
Although I haven't tested it, Tel-
tone claims that the M-937 will 
pick signals out of the noise. A 
side-by-side comparision of spe-
cifications of the M-927 and 
M-937 is shown in Table 2. 
A second deficiency, shared 

by all types of decoders, is 
temperature range. The M-927 

+ 5 

— 52.7 dB _ 
— (340 Hz) 

0.5  1.0  1.5 

FREOUENCY 

Fig. 2. Bandpass filter characteristics of the M-927. 

2.0 

will operate over the range of 0° 
C to 70° C. The M-927 can stand 

the heat of summer, but on cold 
winter days you'll need to keep it 
above the freezing mark. 

Every weekend our repeater is 
remotely (via touchtone) 
switched to standby battery 

power. During one such week-
end I discovered the M-927's 
third minor flaw —limited 
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voltage range. Although all of 
our repeater control circuits are 

CMOS and are capable of oper-
ating down to 3 or 4 volts, the 
M-927 quits working when its 
supply voltage goes below 
about 11 volts. According to the 

data sheet, the M-927's operat-
ing voltage range is 11 to 13.5 

volts. Believe it! I nearly had to 
take the long hike up the moun-
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tam  n to reset the repeater, but 

luckily after a short period of in-
activity the battery recovered to 
a voltage sufficient to let the 
M-927 accept my reset com-
mand. For battery operation, 
therefore, I would recommend 

some type of 12-volt backup 
supply just for the decode itself. 
No other shortcomings were 

found during three months of 
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Specification 
Input Impedance 

fc 1 MHz 

Common mode 

noise tolerance 

Input sensitivity 

("A" Level) 

Maximum input level 

Signal level reject 

Signal bandwidth 

accept 

Signal bandwidth 

reject 

Twist tolerance 
((H/fL) 

Signal recognition 

time 

Pause recognition 

time 

Signal-to-noise ratio 
(300-3400 Hz band 

limited) 

Speech immunity 
Mitel CM7291 

M-927 
500Ic minimum 

single ended 

1 M minimum 

60 Vrms minimum 

f4100 Hz 

- 30 dBm 

+ 6 dBm minimum 

- 40 dBm 

M-937 
300k minimum 

single ended 

600k minimum 

60 Vrms minimum 

((120 Hz 

- 20 to - 46 dBm 

(adjustable) 

A + 45 dBm minimum 

( + 10 dBm maximum) 

A-8 dBm 

± (1.5°4 + 2 Hz)  ± (1.5% + 2 Hz) 

minimum  minimum 

± 3.5% maximum  ± 3.5% maximum 

± 8 dB minimum  ± 10 dB minimum 

nominal frequency 

25 ms minimum  25 ms minimum 

40 ms maximum  40 ms maximum 

20 ms minimum  20 ms minimum 

40 ms maximum  40 ms maximum 

25 dB maximum  15 dB maximum 

3 hits typical  1 hit typical 

Comments 
The Mitel chip set cannot 

be connected differen-

tially without external 

parts. 

Measured as high as - 28 

dBm with a 5-V supply 

Chip set will not detect 

100% at band edges and 

40 ms ON and OFF, only 
about 95%. 

Must be at nominal 

frequencies. 

Nominal frequencies 

45 ms ON, 45 ms OFF. 

Table 2. Specification comparisons of the M-927 and the M-937. 

Operation in our repeater sys-
tem. I am well pleased with the 
M-927's operation in our 
repeater and hope that this un-

touchy tone decoder will allevi-

ate your touchtone headaches 
as well. 

The M-927 is currently avail-

Photo B. The M-937 touchtone decoder. 
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able directly from Teltone for 

$75 in single quantities, while 
the M-937 is priced at $131. 

At this writing, Teltone is pre-
paring to announce the M-947, 
which is a stripped down M-927. 
The M-947 will have the front-
end filters and tone-decoding 
circuits, but will not have the 
dial pulse circuits. It will have 
binary outputs only and come in 

a 22-pin package. Projected 
price will be in the $25-$30 range 
in single quantities. 

For more information or a 
copy of my reference, the M-927 
DTMF Receiver Data Sheet 
(Copyright 1980), contact 
Teltone Corporation, PO Box 

65 7, 10801-120th Avenue, 
Kirkland WA 98033; phone 

(206)-827-9626. Reader Service 
number 476. 

Robin Rumbolt WA4TEM 
1134 Glade Hill Road 
Knoxville TN 37919 

CHARGE IT! 

—REPORT ON MODELS 
FROM DEBCO AND 

INDIANA QUICK CHARGE 

Find something that people 
want and fill the demand. That is 
how fortunes are made. The de-
mand for a better way to charge 
nicad batteries came about 
shortly after synthesized 

handie-talkies arrived on the 
amateur market. Frustrated by 
the slow charging rate of the 
simple plug-in adaptors and hor-

rified by the lack of availability 
and high prices for the official 

accessory chargers, hams 
learned to roll their own and 

before long several enterprising 
fellows started selling them. I 
don't know if they have made a 
fortune yet, but firms like 
Debco Electronics and Indiana 

Quick Charge are out to meet 
the demand. 

Testing chargers can be a bit 
frightening since you are trust-
ing your expensive radio to a 
power supply designed by 
someone other than the manu-
facturer. Most of the synthe-
sized rigs are designed to oper-
ate in a tight voltage range. 
Kenwood's TR-2400, for in-

stance, can be damaged if the 
input level exceeds 10 volts. 
Both of the chargers reviewed 
contained some sort of voltage 

regulation, but the similarities 
end there. 

Debco's model, the Deb-Ted 
Rapid Mobile Charger, is de-
signed to act as a go-between 

between the car cigarette lighter 
and the rig's battery charger 
socket. A small plastic box 
holds a circuit board that fea-
tures a 723 regulator chip plus 
one other IC and four transis-
tors. The result is a constant 
voltage charger that will bring 
your batteries up to full capacity 

in about five hours. As the bat-

teries reach capacity, the cur-
rent level falls off, preventing 
the harm that may result from 
overcharging. 

Like the Debco unit, Indiana 
Quick Charge's QC-500 features 

talk-while-you-charge operation. 
The QC-500 circuitry is centered 
around a garden variety LM340 
voltage regulator. The design in-

cludes two fuses and a hefty 
filter capacitor. Unlike the Deb-
Ted, which is a plug-it-in-and-
forget-it device, the Indiana 
Quick Charge unit gives the 
operator a switch to select be-

tween on and off, and there are 
three LEDs that indicate the 
presence of input voltage, a 



The Debco Deb-Ted Rapid Mobile Charger and the Indiana Quick 
Charge QC-500 charger. 

short circuit on the output, and 
the normal output condition. A 

die-cast aluminum case compli-
ments the QC-500's clean, pro-
fessional layout. 

The QC-500 has proven to be a 
flexible accessory; it can be 

powered by either a 12-volt light-
er or via a wall adaptor transfor-
mer. Debco has chosen to offer 
separate models, one for 12-volt 

use, the other for 110 V ac. Each 
company's charger will bring a 
discharged battery back to life 
in far less time than the conven-
tional overnight chargers. How-
ever, many of the HTs in use to-

day contain batteries that were 
not specifically intended for 
these faster energy transfer 
rates. Luckily, nicads tend to be 
forgiving and there were no obvi-

ous side effects resulting from 
the use of "quick" or "rapid" 
chargers. 

One problem that plagues an 
owner of either charger is 
nonconventional wiring of an 
automobile's cigarette lighter 
socket. If you own a late model 
car and your charger doesn't 
seem to work, check the polarity 
of the socket. Normally, the tip 
is positive and the outer contact 
goes to ground. Both the Debco 
and Indiana Quick Charge units 
have diode protection in case 
the voltage is reversed. Correct-
ing the problem involves revers-
ing the leads at the socket or in-
side the charger case since the 
plugs cannot be disassembled. 

Although our tests used a 
TR-2400, Debco and Indiana 
Quick Charge chargers are 
available for most of the other 

popular synthesized rigs. You 
can adjust the internal potenti-
ometer if you need a different 
voltage rating. Don't fall into the 

trap of trying to use a line 

straight from 12 volts to your 
radio. You'll probably end up 
with a fried radio and an expen-
sive repair bill. 

Both chargers have a lot to of-

fer. I liked the QC-500's classy 
appearance and flexibility, but I 
was also impressed by the Deb-
Ted's sophisticated circuitry. 
Perhaps the two firms could get 

together and produce a super 
charger. 

For more information, con-
tact the manufacturers: Debco 
Electronics, PO Box 9169 Dept. 

C, Cincinnati OH 45209, Reader 
Service number 479; Indiana 
Quick Charge, 367 West Main 
St., Danville IN 46122, Reader 

Service number 480. 

Tim Daniel N8RK 
73 Magazine Staff 

THE MICROWAVE MODULES 
MORSE TALKER 

—AN INFINITELY 
PATIENT TEACHER 

Ah, the great stumbling block: 
learning the Morse code. Every-

one looks for the easy way out, 
and manufacturers have been 
quick to provide all sorts of 
tapes, records, books, and flash 
cards to help out the would-be 
ham. With all these devices 
aimed at teaching the language 
of dah-di-dah, it takes quite an 
unusual approach to merit a 
second glance. 

The Morse Talker, manufac-
tured by Microwave Modules 

and imported by Spectrum Inter-
national, is unusual enough 
to be worth not only a second, 
but even a third glance from 
both teachers and learners of 
the code. 
The Talker is a small black 

box with an imposing number of 

switches and LEDs on its front 
panel. It generates Morse char-
acters in random order. That's 
not so unusual, you say. Lots of 
modern keyers will send random 
Morse. Ah, but how many of 
them actually talk to you? 

The secret of the Morse Talk-
er is a voice synthesizer that 
tells you, after one, five, or fifty 

characters have been sent, what 
those characters were. It's quite 
impressive to hear this small de-
vice send fifty letters and num-
bers and then, in a voice right 
out of Star Wars, read them 
back to you. 

You get instant feedback and, 
more importantly, in the single-
letter mode the Morse Talker 
helps you associate a Morse 
rhythm with the letter it repre-

sents without the need of any 
visual crutch that will have to be 
discarded later. The learning 
process depends totally upon 
sound, and in theory this should 
make learning the code an 
easier task and make speed in-
creases less painful. 

Speeds from 2 to 20 words per 
minute can be selected. At the 
lower speeds, the code is sent at 
12 wpm and spaced out enough 
to achieve the desired speed. An 

optional IC can be plugged in to 
set a speed range of 12 to 48 
wpm. The Morse Talker can be 
programmed to send the entire 
alphabet and figures, or seg-
ments of the alphabet, with 
each segment adding new let-
ters to the previous one. 

The Morse Talker is enclosed 
in a die-cast box and all com-
ponents are mounted on two 
double-sided glass-epoxy cir-
cuit boards, one of which 
contains a microprocessor that 
generates the code and tells 
the synthesizer what to say. The 
code generator program Is 
contained in a 2716 EPROM. 
The second board contains a 
Digitalker voice synthesizer with 
its own microprocessor and 
memory. 
The unit contains a small 

built-in speaker which provides 
adequate volume for a small 
room, or an external speaker or 
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amplifier can be plugged into a 
jack on the rear panel. There is 
also provision for operation as a 
code practice oscillator by con-
necting a straight key. A 12-V 

power supply is required for op-
eration. One failure of the de-
sign is the lack of a power on/off 
switch or accessible volume 

control (the volume is only ad-
justable internally). 

The only real disadvantage of 
the Morse Talker is its ex-
pense—not too many prospec-
tive Novices are going to be able 

to rush out and buy one, al-

though the price should be in 
reach of most clubs sponsoring 
license courses. Aside from its 

price, the Morse Talker offers 
several advantages that make it 
a very useful training aid. 

First, the biggest problem 
with tapes and records—mem-
orization—is eliminated by the 
random  generation  of 
characters. Second, many users 
will find using the individual let-

ter mode a very effective way to 
learn the code. Third, a "test" of 
5 or 50 characters sent before 

reading back the answers pro-
vides a useful measuring stick. 

We haven't had the opportuni-
ty to give the Morse Talker a 
real, total-beg in ner-to-I icensed-
ham test, but one student who 
had a chance to use it along 
with her other code-learning 

aids (including one each of just 
about every tape and record 
made) found it to be the single 
most useful part of her reper-
toire. She set up the machine to 
send individual letters at about 

12 wpm and concentrated on 
connecting the sound with the 

letter. A half hour a day with the 
Morse Talker resulted in learn-
ing the characters quite rapidly. 
In the end, though, whether 

you use the Morse Talker or a 
key and buzzer is not as impor-
tant as whether or not you are 
willing to spend some time and 
effort on learning the code. 
For further information, 

contact Spectrum International, 
Inc., Box 1084S, Concord MA 
01742. Reader Service num-
ber 478. 

John Ackermann AG9V/1 

73 Magazine Staff 

( FCC ) 
USE OF ADDITIONAL DIGITAL 

CODES BY AMATEURS 
PROPOSED (Docket No. 20777 
and PR Docket No. 81-699) 

In response to a rulemaking 
petition by the American Radio 
Relay League (ARRL), the Com-
mission is proposing to amend 
Part 97 of its rules to permit the 
use of new and experimental 
digital processes by amateur 
radio operators. 
Currently, the only digital 

codes authorized for amateur 
use are ASCII (American Stan-
dard Code for Information Inter-
change) and the Baudot code. 
Such limitations may be dis-
couraging the kind of innovation 

in the Amateur Radio Service 
the Commission has explicitly 
sought to encourage. For exam-
ple, in 1976 the FCC began a 

rulemaking in Docket 20777 to 
deregulate amateur radio by 
eliminating emission-type re-
strictions. Because of com-
ments filed in that proceeding, 

the Commission decided not to 
relax emission requirements but 
did authorize amateurs to use 
the ASCII code. 

Because Docket 20777 is dat-
ed, the Commission is terminat-
ing that proceeding and associ-
ating the ARRL's request with a 
new digital coding proceeding. 

The FCC proposes authoriz-

ing the use of any digital code in 
the transmission of amateur ra-
dio communications on fre-
quencies above 50 MHz for do-
mestic communications only. 
The frequency limitation is in-
tended to protect operations in 
other countries from possible in-
terference from the transmis-
sion of nonstandard codes. 

Stations would still be re-
quired to identify themselves us-
ing conventional voice or teleg-
raphy and would be required to 
maintain a record of the codes 
used and provide that record to 
the Commission on request. At 
any time, the Commission could 
restrict or prohibit the use of 

codes other than ASCII or Bau-
dot by certain stations. These 
provisions are intended for 
monitoring and enforcement 
purposes. 
The Commission further pro-

poses to authorize an additional 

emission mode for ASCII in cer-
tain bands, increase ASCII 
sending speeds in certain 
bands, and clarify requirements 

by replacing the term "baud" 
with "bits per second." 
In a related matter, the Com-

mission denied a rulemaking pe-
tition requesting amendment of 
Part 97 by replacing the table of 
authorized emission types with 
a table of authorized band-
widths. This petition is being 

dismissed because it is incon-
sistent with the Commission's 
findings in Docket 20777. 
Action by the Commission 

October 1, 1981, by Fourth Re-
port and Order and Notice of 

Proposed Rulemaking (FCC 
81-458 and 81-459). Commis-
sioners Fowler (Chairman), 
Quello, Washburn, Fogarty, 

Jones, Dawson, and Rivera. 
For more information contact 

Steve Lett at (202)-632-7597. 

HAM HELP  
I would appreciate hearing 

from anyone who has made any 
type of modifications to a HAL 

DS-2000/ST-5000 RTTY system. 
Mods of special interest are ad-
ditions of computer-type line 
printers such as an Epson 
MX80-FT or the like. I am cur-
rently using an old Kleinschmidt 
60-wpm machine, but that is no 
good for the other baud rates 
and ASCII. I do have a TRS-80 
Model III, but would rather use 

the dedicated HAL system for 
RTTY. Anybody have any ideas? 

Stan Gantz WB5TGL 
PO Box 2820 

Silver City NM 88062 

Help! I need service manuals 
for the following obsolete FM 
equipment: 

• G.E. "Pre-Prog" mobile, Mod-
el 4ES12A3; 
•Ac "Spark Plug," Model 
CVT-1 (WE-15996), a.k.a. Delco 
Acheiverfone; 
• Utica Communications Model 
"Uticom"; 
• G.E. "Prog-Line" base sta-
tion, no model number, housed 
in a cabinet about the size of a 
2-drawer filing cabinet, 25-30 
MHz, Tx P.S. numbers 4EP4A1, 
4EP4A2; Tx #4ET23A1; Rx P.S. 
#4EP3A1; RX #4ER24A1. 
I also need (dead or alive) a 

Motorola # NPN 6013A ac sup-
ply, or a # NPN 6011 6-/12-V/ 
nicad supply. These were used 
with the old hybrid P-31/33 ser-
ies of handie-talkies. 

Barry Fuerst 
218 Flournoy St. 

Oak Park IL 60304 

I am the owner of a Yaesu FT-
207-R 2-meter HT. The frequen-
cy coverage is from 144 to 148 
MHz. I would like to extend this 
range to cover MARS. I have 
seen articles on the IC-2A which 
changed its coverage from 
144-148 to 140-149.9955. 
This is the type of modifica-

tion I would like to make to my 
207-R. Any information on this 
mod would be greatly appre-
ciated. 

Willard Brown WB3GNN 
350 Orchard St. 

Old Forge PA 18518 

I am looking for other ham ra-

dio operators who are owners of 
Atari computers for the purpose 
of starting a National Atari Net. 

This net would meet once a 
week on a given frequency and 
would enable us to exchange in-
formation and ideas concerning 
Atari computers. 

Sheldon Leemon N8SL 
14400 Elm Street 

Oak Park MI 48237 

I need service information on 
a WWII piece of equipment 
made under contract for the US 
Government. It is an RBM-5, 
type CAY 46077-A high-frequen-
cy receiver made by Westing-
house on contract NX57-38081 
in 1942/43. I wrote Westing-
house, but they can't help. 

F. Krantz 
100 Osage Avenue 

Somerdale NJ 08083 
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• NOVICE STUDY GUIDE—SG7357—by Timothy M. Daniel N8RK. Here is the most up to date novice 
guide available. 11 is complete with information about learning Morse Code, has the latest FCC 
amateur regulations and the current FCC application forms. This guide is not a question/answer 
memorization course but rather it emphasises the practical side of getting a ham license and putting a 
station on the air. It reflects what the FCC expects a Novice to know without page after page of dull 
theory. The most current information still available at last year's price. $4.95 

• NOVICE STUDY TAPES—CT7300—It you are just getting started in ham radio, you'll find these 
tapes indispensable! This up-to-the-minute revision of the 73 Study Course is the perfect way to learn 
everything you need to breeze through the Novice written exam. Theory, FCC regulations, and 
operating skills are all covered, and you'll be amazed at how fast you learn using these tapes! 
Once the test is behind you, these tapes will go right on being useful, because they are packed with 

the latest information on setting up your own ham station, and getting on the air. 
Thousands of people have discovered how easy learning from cassette can be—order now and 

enter the fascinating world of ham radio!—Set of 3—$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 S19.95. Order NP7300. 

General: License Study Guide 
GENERAL LICENSE STUDY GUIDE—A complete theory 
course for the prospective General or Technician. This 
reference explains transistor, amplifier, and general 
radio theory, while preparing the Novice for the "big" 
ticket. After getting your ticket, you'll use this guide 
again and again as an electronics reference source. Not 
a question/answer guide that becomes dated when the 
FCC updates the amateur exams. SG7358 $6.95. 

FOR YOUR 
• OSL CARDS— 73 turns out a fantastic series of QSL 
cards at about halt 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—f or $8.95; 500 Style W -0W0500-1 or 
$13.95; 250 Style X-0X0250—f or $8.95; 500 Style 
X —0X0500; 250 Style Y-0Y0250—f or $8.95'; 500 
Style Y —0Y0500— for $13.95.• Allow 6-12 wks. for 
delivery 

• LIBRARY SHELF BOXES—These sturdy white, cor-
rugated, dirt-resistant boxes each hold a full year of 73, 
Kilobaud Microcomputing or 80 Microcomputing. With 
your order, request self -sticking labels for any of the 
following: 73, Kilobaud Microcomputing, 80 Microcom-
puting, CO, OST, Ham Radio, Personal Computing, 
Radio Electronics, Interlace Age, and Byte. Order 1— 
BX1000 —f or $2.00•; order 2-7 — BX2002— f or $1.50 
each; order 8 or more--BX1002 —for $1.25 each'. 

73 MAGAZINE 

BINDERS 

• ADVANCED CLASS LICENSE STUDY GUIDE— 
SG1081 —Ready to upgrade your license? To prevent 
retaking the FCC theory exam, you need the 73 Advanc-
ed theory guide. SSB, antenna theory, transmitters, and 
electronics measuring techniques are covered in detail 
in this easy-to-follow study guide. Special modes and 
techniques, such as RTTY, are also treated. An engineer-
ing degree is not necessary to master the Advanced 
theory—try this book before visiting the examiner's of-
fice! $6.95.• (Published by TAB Books previous to recent 
changes in FCC exam material.) 

HAMSHACK 

W2NSD/1 
Style Y 

If'2NSI)/ I 

Style W 

II' Ifi.11 -11 Style X 

• Preserve and protect your collection for a lifetime! 
Order these handsome red binders with gold lettering. 
$7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within 
USA, please add $2.50 per order outside USA.) Check or 
money orders only, no phone or C.O.D. orders. 73 
Binders, P.O. Box 5120, Philadelphia, PA 19141. 

• NOTE—Above address for Binders only. 

13 CODE TAPES 
ANY FOUR TAPES 
FOR $15.95! 

$4.95 EACH 
"GENESIS" 

5 WPM —CT7305—This is the beginning tape for people 
who do not know the code at all. It takes them through 
the 26 letters, 10 numbers and necessary punctuation, 
complete with practice every step of the way using the 
newest blitz teaching techniques. It is almost mirac-
ulous! In one hour many people—including kids of ten— 
are able to master the code. The ease of learning gives 
confidence to beginners who might otherwise drop out. 

"THE STICKLER" 

+ WPM —CT7306—This is the practice tape for the 
Novice and Technician licenses. It is made up of one 
solid hour of code, sent at the official FCC standard (no 
other tape we've heard uses these standards, so many 
people flunk the code when they are suddenly—under 
pressure—faced with characters sent at 13 wpm and 
spaced for 5 wpm). This tape is not memorizable, unlike 
the zany 5 wpm tape, since the code groups are entirely 
random characters sent in groups of five. 

"BACK BREAKER" 

13+ WPM—CT7313—Code groups again, at a brisk 14 
per so you will be  ease when you sit down in front of the 
steely-eyed government inspector and he starts sending 
you plain language at only 13 per. You need this extra 
margin to overcome the panic which is universal in the 
test situations. When you've spent your money and time 
to take the test, you'll thank heaven you had this back-
breaking tape. 

"COURAGEOUS" 

20 + WPM—CT7320—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 diff icult 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. It's the toughest tape we've got and we keep a 
permanent file of hams who have mastered it. Let us 
know when you're up to speed and we'll inscribe your 
name in 73's CW "Hall of Fame." 

SSTV TAPE 
• SLOW SCAN TELEVISION TAPE—CT7350—Prize-
winning programs from the 73 SSTV contest. Excellent 
for Demo! $5.95.• 

BACK ISSUES 
• BACK ISSUES—Complete your collection; many are 
prime collectables now, classics in the field! A full col-
lection is an invaluable compendium of radio and elec-
tronics knowledge! 

ST0000 —Single back issue before July 1980   
ST0250—Single back issue July 1980 on   
ST0500-5 your choice   
Add $1.00 per magazine for shipping  

ST1000-10 your choice 
ST2500-25 our choice 
ST2501 -25 your choice   
Add $750 per order for shipping  

S3 00 
$3 50 
Si8 75 

 $14 00 
 $12.00 

$25 00 

• FREE BACK ISSUE CATALOGS are yours for the ask-
ing  specify 73 Magazine. and/or Kilobaud Microcom-
puling. back issue catalog when you send your name 
and address to us on a postcard. 

'Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshor • 
Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All order, 
add $1.50 handling first book. $1. 00 each additional book, $10. 00 per book foreign airmail. 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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THE 73 TECHNICAL LIBRARY 

• BEHIND THE DIAL —BK7307--By Bob Grove. Get 
more fun out of shortwave listening with this interest-
ing guide to receivers, antennas, frequencies and in-
terference. $4.95.• 

• THE CHALLENGE OF 160—BK7309—is the newest 
book in the 73 technical library, dedicated to 160 meter 
operating. Si Dunn provides all necessary information 
to get started on this unique band. The all-important 
antenna and ground systems are described in detail. 
The introduction contains interesting photos of Stew 
Perry's (the King of 160) shack. This reference is a must 
for new and experienced "Top Band" operators. Price: 
$4.95.' 

• SSB ...THE MISUNDERSTOOD MODE-8K7351 —by 
James B. Wilson. Single Sideband Transmission... 
thousands of us use it every day, yet it remains one of the 
least understood facets of amateur radio. J. B. Wilson 
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will 
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious hams. 
$5.50.• 

• PROPAGATION WIZARD'S HANDBOOK —BK7302— 
by J. H. Nelson. When sunspots riddled the worldwide 
communications networks of the 1940's, John Henry 
Nelson looked to the planets for an answer. The result 
was a theory of propagation forecasting based upon in-
terplanetary alignment that made the author the most 
reliable forecaster in America today. The book provides 
an enlightened look at communications past, present, 
and future, as well as teaching the art of propagation 
forecasting. $6.95.• 

• TOOLS & TECHNIQUES FOR ELECTRONICS— 
BK7348—by A. A. Wicks is an easy-to-understand book 
written for the beginning kit builder as well as the ex-
perienced hobbyist. It has numerous pictures and 
descriptions of the safe and correct ways to use basic 
and specialized tools for electronic projects as well as 
specialized metal working tools and the chemical aids 
which are used in repair shops. $4.95.• 

FOR 

THE 

CONTE 

• THE CONTEST COOKBOOK-8K7308—reveals the 
secrets of the contest winners (Domestic, DX and 
specialty contests), complete with photos and diagrams 
of equipment used by the top scorers. Find out how to 
make 150 contacts In one hour. $5.95.• 
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•WORLD PRESS SERVICE FREQUENCIES—BK1202 
—by Thomas Harrington. Can't wait to hear the eve-
ning news, or are you wondering about the news that 
you aren't hearing? Receive by Radio Teletype (RTTY) 
all the world news and financial happenings from the 
world capitols on a 24 hour a day basis. This book gives 
you the frequencies and times of broadcast of such 
news services as AP, UPI, Reuters, TASS, VOA and 
London Press. Also included is an introduction to 
RTTY with information on equipment, antennas, abbre-
viations—everything you need to get started in RTTY. 
$5.95' 

• THE NEW WEATHER SATELLITE HANDBOOK — 
BK7383—by Dr. Ralph E. Taggart WB8DOT. Here is the 
completely updated and revised edition containing all 
the information on the most sophisticated and effective 
spacecraft now in orbit. This book serves both the ex-
perienced amateur satellite enthusiast and the new-
comer. It is an introduction to satellite watching, pro-
viding all the information required to construct a com-
plete and highly effective ground station. Solid hard-
ware designs and all the instructions necessary to oper-
ate the equipment are included. For experimenters who 
are operating stations, the book details all procedures 
necessary to modify equipment for the new series of 
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-
leged few in watching the spectacle of earth as seen 
from space on your own monitoring equipment. $8.95.• 

INTERFERENCE HANDBOOK—by William R. Nelson, 
WA6E0G—This timely handbook covers every type of 
RFI problem and gives you the solutions based on 
practical experience. Covers interference to TV, radio, 
hi-ti, telephone, radio amateur, commercial and CB 
equipment. Power line interference is covered in depth 
—how to locate it, cure it, work with the public, safety 
precautions, how to train 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 

• RF AND DIGITAL TEST EQUIPMENT YOU CAN 
BUILD—BK1044—Rf burst, function, square wave gen-
erators, variable length pulse generators-100 kHz 
marker, i-f and rf sweep generators, audio osc, al/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for 
counters, several counters, prescaler, microwave 
meter, etc. 252 pages. $5.95.• 

• IC OP-AMP COOKBOOK —BK1028—by Walter G. 
Jung. Covers not only the basic theory of the IC op amp 
in great detail, but also includes over 250 practical cir-
cuit applications, liberally illustrated. 592 pages, 
51/2  x 81/2 , soltbound. $14.95.• 

• OWNER REPAIR OF RADIO EQUIPMENT—BK7310— 
by Frank Glass K6RO. Here's a book that will teach you 
an approach 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. 
$7.95.• 

dANDBOOKS 
FOR THE 
HAMSHACK 
• THE TEN METER FM HANDBOOK—BK1190—by Bob 
Heil K9EID. This handbook has been published to help 
the ten meter enthusiast learn more about the many 
methods of conversions and tricks that are used to make 
existing units work better. Join the great "tinkerers" of 
the world on ten FM and enjoy the fantastic amount of 
fun in communicating with amateur stations worldwide 
on ten meter FM. $4.95.• 

• THE PRACTICAL HANDBOOK OF AMATEUR RADIO 
FM REPEATERS—BK1185—by Bill Pasternak WA6ITF 
(author of 73 Magazines monthly column "Looking West") 
This is the book for the VHF/UHF FMer, compiled from 
material submitted by over a hundred individuals, clubs. 
organizations and equipment manufacturers. A "must 
have" for your ham shack shelf. $12.95. 

The 73 

Test Equipment 

Library 

• VOL. I COMPONENT TESTERS—LB7359— ...how 
to build transistor testers 18), diode testers (3), IC test-
ers (3), voltmeters and VTVMs (91, ohmmeters (8 differ-
ent kinds), inductance (3), capacity (9), Q measure-
ment, crystal checking (6), temperature (2), aural 
meters for the blind (3) and all sorts of miscellaneous 
data on meters... using them, making them more ver-
satile, making standards. Invaluable book. $4.95.• 

• VOL. II AUDIO FREQUENCY TESTERS—LB7360— 
... jam packed with all kinds of audio frequency test 
equipment. If you're into SSB, RTTY, SSTV, etc., this 
book is a must for you... a good book for hi-ti addicts 
and experimenters. too! $4.95.' 

• VOL. III RADIO FREQUENCY TESTERS—LB7361 — 
Radio frequency waves, the common denominator of 
Amateur Radio. Such items as SWR, antenna im-
pedance, line impedance, rf output and field strength; 
detailed instructions on testing these items includes 
sections on signal generators, crystal calibrators, grid 
dip oscillators, noise generators, dummy loads and 
much more. $4.95.' 

• VOL. IV IC TEST EQUIPMENT— L87362—Become a 
troubleshooting wizard! In this fourth volume of the 73 
TEST EQUIPMENT LIBRARY are 42 home construction 
projects for building test equipment to work with your 
ham station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. 54.95.* 

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bcokshop • 
Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All orders 
add $1.50 handling first book, $1.00 each additional book, $10.00 per book foreign airmail. Please allow 4-6 weeks for 
delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject to change 
on books not published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• VHF ANTENNA HANDBOOK — BK7368 —The NEW 
VHF Antenna Handbook details the theory, design and 
construction of hundreds of different VHF and UHF an-
tennas...A practical book written for the average ama-
teur who takes joy in building, not full of complex for-
mulas for the design engineer. Packed with fabulous an-
tenna projects you can build. $5.95.• 

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR 
— BK1015 —A manual describing how to equip a ham 
station with a suitable antenna. A wide range of antenna 
topics, systems, and accessories are presented giving 
the reader some food for thought and practical data for 
construction. Designed to aid the experienced ham and 
novice as well. Only $9.95.• 

• 73 DIPOLE AND LONG-WIRE ANTENNAS—BK1016 
—by Edward M. Noll W3F0J. This is the first collection 
of virtually every type of wire antenna used by ama-
teurs. Includes dimensions, configurations, and de-
tailed construction data for 73 different antenna 
types. Appendices describe the construction of noise 
bridges, line tuners, and data on measuring resonant 
frequency, velocity factor, and swr. $5.50.• 

• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd ea 
tion)—BK1196 —The "Classic" on Quad design, 
theory, construction, and operation. New 2nd edition 
contains new feed and matching systems and new 
data. 55.95.• 
• BEAM ANTENNA HANDBOOK (New 5th edition)— 
BK1197 — Yagi beam theory, construction and operation. 
Information on wire beams, SWR curves and matching 
systems. A "must" for serious DXers. $5.95 • 
• VHF HANDBOOK FOR RADIO AMATEURS-8K1198 
--Contains information on FM theory, operation and 
equipment. VHF antenna design and construction, satel. 
tite-EME, and the newest solid-state circuits. $695• 
• THE RADIO AMATEUR ANTENNA HANDBOOK — 
BK1199 —All about wire antennas, beams, tuners, 
baluns, coax, radials, SWR and towers. Clear and com-
plete information. $6.95* 
• SIMPLE, LOW.COST WIRE ANTENNAS FOR RADIO 
AMATEURS— BK1200—All new data and everything you 
want to know about low-cost, multi-band antennas, inex-
pensive beams, "invisible" antennas for hams in 
-tough" locations. S6.95• 
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COOK BOOKS ciATLA 
• TTL COOKBOOK —BK1063 —by Donald Lancaster. 
Explains what TTL is, how it works, and how to use it. 
Discusses practical applications, such as a digital 
counter and display system, events counter, electronic 
stopwatch, digital voltmeter and a digital tachometer. 
$9.50. 

• CMOS COOKBOOK —BK1011 —by Don Lancaster. 
Details the application of CMOS, the low power logic 
family suitable for most applications presently 
dominated by TTL. Required reading for every serious 
digital experimenter! $10.50.• 

• TVT COOKBOOK— BK1064 —by Don Lancaster. 
Describes the use of a standard television receiver as a 
microprocessor CRT terminal. Explains and describes 
character generation, cursor control and interface in-
formation in typical, easy-to-understand Lancaster 
style. $9.95.' 

SPECIAL OFFER 
Chart of 

UNITED STATES AMATEUR 

RADIO PRIVILEGES 
by class of license, emission type. and fre-
quency from 180 thru 2 meters, including pro-
vision for the new 30. 17, and 12 meter bands. 
This 22 a 28 in, twelve-color chart is the first 
of its kind to be both informative and decora-
tive. $3.00 value. only S1.95 with the pur-
chase of 1 or more books from the Radio Book-
shop. (Supplies limited, order now.) 
CH7300 $1.95. 

• HOW TO DEFEND YOURSELF AGAINST RADAR—BK1201 —by Bruce F. Bogner and James R. Bodnar, a lawyer 
and radar expert. This book gives you the ammunition to challenge the radar "evidence" that usually leads to a 
speeding conviction. The major part of the book details the inner workings of radar—you'll become more of an ex-
pert than most police officers and judges. The remainder of the book outlines how to defend yourself against a 
speeding ticket—the observations, measures and testimony you must obtain to defend yourself without the help of 
a lawyer. The price is a lot less than a fine! 56.95' 

Some 
of the 
Best 
from 

54,95 

• WORLD REPEATER ATLAS— BK7315—Completely up-
dated. over 230 pages of repeater listings are indexed by 
location and frequency. More than 50 maps pinpoint 2000 
repeater locations throughout the USA. Foreign listings 
include Europe, the Middle East, South America, and 
Africa $4.95' 

•THE MAGIC OF HAM RADIO-8K7312—by Jerrold 
Swank, W8HXR begins with a brief history of amateur 
radio and of Jerry's involvement in it. Part 2 details many 
of ham radio's heroic moments. Hamdom's close ties 
with the continent of Antarctica are the subject of Part 3. 
In Part 4 the strange and humorous sides of ham life get 
their due. And what of the future? Part 5 peers into the 
crystal ball. S4.95.• 

• A GUIDE TO HAM RADIO — BK7321 —by Larry 
Kahaner WB2NEL. What's Amateur Radio all about? You 
can learn the basics of this fascinating hobby with this 
excellent beginner's guide. It answers the most frequent-
ly asked questions in an easy-going manner, and it 
shows the best way to go about getting an FCC license. 
A Guide to Ham Radio is an ideal introduction to a hobby 
enjoyed by people around the world. $495.• 

• WORLD RADIO TV HANDBOOK 1981, 35TH EDITION 
—BK1184 —This book is the bible of international broad-
casters, providing the only authoritative source of exact 
information about broadcasting and TV stations world 
wide. This 1981 edition is completely revised, giving 
comprehensive coverage of short, medium and long 
wave, 560 pages of vital aspects of world listening. 
$16.50. 

MICROCOMPUTER BOOKS FROM 73 

COMPITTER 
BAINIES 

• SOME OF THE BEST FROM KILOBAUD/MICROCO M 
PUTING—BK7311 —A collection of the best articles that 
have recently appeared in Kilobaud/ MICROCOMPUT-
!NG. Included is material on the TRS-80 and PET 
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 ter-
minal. Data base management, word processing, text 
editors and file structures are covered too. Programming 
techniques and hardcore hardware construction proj-
ects for modems, high speed cassette interfaces and 
TVTs are also included in this large format, 200 plus 
page edition. $10.95.' 

• 40 COMPUTER GAMES—BK7381 —Forty games in all 
in nine different categories. Games for large and small 
systems, and even a section on calculator games. Many 
versions of BASIC used and a wide variety of systems 
represented. A must for the serious computer games-
man. $7.95' 

• THE NEW HOBBY COMPUTERS—BK7340—This 
book takes it from where -HOBBY COMPUTERS ARE 
HERE!" leaves off, with chapters on Large Scale Integra-
tion, how to choose a microprocessor chip, an introduc-
tion to programming, low cost I/0 for a computer, com-
puter arithmetic, checking memory boards  and 
much, much more! Don't miss this tremendous value! 
Only $4.95.• 

• UNDERSTANDING AND PROGRAMMING MICRO-
COMPUTERS—BK7382 —A valuable addition to your 
computing library. This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcomputing magazines on the hardware and soft-
ware aspects of microcomputing. Well-known authors 
and well-structured text helps the reader get involved. 
$1095' 

• HOW TO BUILD A MICROCOMPUTER—AND REALLY 
UNDERSTAND IT —BK7325—by Sam Creason. The elec-
tronics hobbyist who wants to build his own microcom-
puter system now has a practical "How-To" guidebook. 
This book is a combination technical manual and pro-
gramming guide that takes the hobbyist step-by-step 
through the design, construction, testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95.• 

• HOBBY COMPUTERS ARE HERE! —BK7322-11 you 
want to come up to speed on how computers work.. 
hardware and software.. this is an excellent book. It 
starts with fundamentals and explains the circuits, and 
the basics of programming, along with a couple of TVT 
construction projects, ASCII-Baudot, etc. This book has 
the highest recommendations as a teaching aid. $4.95.• 

• Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • 
Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All orders 
add $1.50 handling first book. $1.00 each additional book, $10.00 per book foreign airmail. 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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W HAT WILL YOUR NE W 

RIG BE LIKE? 
Read 73 and Find Out 

The magic of digital electronics is coming to ham gear . . . and you'll be able to read about these 
developments in 73. There probably will be more changes in ham equipment in the next few 
years than ever before in history. You'll see these changes coming in 73, where you' ll read about 
the experiments and pioneering. 73 has more articles than any other ham magazine . . . often more 
than all the others combined. 

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s 
it was solid state, with several times as many articles on the subject than in all the other magazines 
combined. When repeaters and FM got going about ten years ago there were over five times as 
many articles on the subject published in 73 as in all other ham magazines combined . . . and you 
can see what changes that brought to hamming. Now we're looking at exciting developments 
such as narrow band sideband for repeaters. . . which might give us six times as many repeaters 
in our present bands. We're looking at automatic identification systems which may make it possi-
ble for us to read out the call letters of any station tuned in . . . and even the development of self-
tuning receivers. 

Will stereo double sideband techniques make it possible to have up to 30 times as many stations 
within a given HF band as is now possible? Hams will be experimenting and reporting on these 
developments in 73. 73 is an encyclopedia of hamming. . . present and future. . and just a bit of 
the past, too. 

Without the endless fillers on station activities and club news, 73 is able to 
publish far more information. . . valuable information. . . on hamming and 
ham equipment. 
You may or may not be a pioneer, but you certainly will want to keep up 

with what is happening and what the new rigs are going to be like. And, frank-
ly, your support of 73 is needed to keep this type of information coming. 

bill me for 1 year of 73 Magazine at $25.00 
321 B6 

Name   

Address   

City  State   Zip   

Canadian $27/1 year only, US funds. Foreign $35/1 year only. US funds 
Please allow 4 to 6 weeks for delivery 

73 Magazine•PO Box 931•Farmingdale, NY 11737 
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Gan ORBITS 
Despite a troubled infancy, amateur radio's newest satellite, 

UoSAT-OSCAR 9, was alive and well as this issue of 73 went 

to the printer. 
After a perfect launch on October 5, the first signal heard coming 

from the satellite was a strong carrier with only a small amount of 

garbled modulation instead of the expected 1200-baud ASCII 
telemetry. It was five days before the spacecraft was successfully 
directed into a 300-baud mode, giving the world a chance to obtain 
and digest information about the satellite's well-being. 
Early data indicated that a problem existed with two of the three 

navigation magnetometers. Experts associated with this with the 
colder than expected spacecraft temperature. Before any experi-
ments can be conducted, the satellite must be stabilized, an opera-
tion that is dependent on knowing the bird's attitude and spin. With-
out the proper "nay mag" data, a new operational plan must be for-
mulated. It was expected to take four to six weeks to gain full control 
of the situation. 
Satellite enthusiasts report that OSCAR 9's 145.825-MHz beacon 

can be heard with a rubber-duck-equipped handie-talkie. By using a 
5/8-wave or better antenna, it is possible to get a full quieting signal 
with an ordinary two-meter receiver. The orbital data that was avail-
able for OSCAR 9 in early October is: 

• Period: 95 minutes,  • Perigee height: 533 km 

28.796 seconds  (331.21 mi.) 
• Longitude increment:  • Apogee height: 536 km 
23.86563 degrees west  (333.07 mi.) 

The orbital listing given below is based on this data. Since OSCAR 
9 has a very short track record; the accuracy of the listing may not be 
as great as it would be with an established satellite. 
This article is based on material from the AMSAT SATELLITE 

MICROCOMPUTING " 

A recent survey showed that 20 % of the 73 subscribers also read 

Kilobaud MICR OC O MPUTING magazine ... and enjoy it. This is the best way 

to learn and keep up with the rapidly developing world of microco mputers. 

There's nothing to be afraid of, you just have to read an interesting 

magazine and you'll learn. Try a subscription to Kilobaud MICROC OMPUTING 

and see for yourself. 

1 New subscription  D Renewal  L 12 issues for $25.00 

11 Payment enclosed S   _2 24 issues for $38.00 
I  VISA  I I MC  LI AE ii Bill me  36 issues for $53.00 

Card # 

Signature 

Name   

Address 

Interbank # 

Exp. date 

City    State  Zip 

- for even faster ordering service call toll free (80 0 258-5473 

Canadian: 527, one year only. U.S. funds. Other foreign: 

535, one year only. U.S. funds. Please allow 6  weeks for  321B6 

delivery. 

MICROCOMPUTING • POB 997 • Farmingdale NY 11737 , 

REPORT. For more information on the amateur space program, con-
tact: AMSAT, PO Box 27, Washington DC 20044. 

OSCAR 8 ORBITAL INFORMATION FOR JANUARY  OSCAR 9 ORBITAL INFORMATION FOR JANUARY 

ORBIT 

19495 
19589 
19523 
19537 
19551 
19565 
19579 
19593 
19647 
19621 
19635 
19649 
19663 
19677 
19691 
19745 
19719 
19733 
19747 
19761 
19775 
19788 
19812 
19816 
19834 
19844 
19858 
19872 
19886 
19901 
19914 

DATE  TIME 
(GMT) 

1  4808:15 
2  0812:49 
3  0017,22 
4  11421,55 
5  4026,28 
6  1431,01 
7  1015:34 
O  4041:17 
9  0/44:40 
14  0149,13 
11  0153:46 
12  9458,19 
13  0142:52 
14  0107,25 
15  4111:58 
16  8116:38 
17  0121,03 
10  4125:36 
19  1134:08 
28  9134:41 
21  8139,14 
22  8014:35 
23  04115:18 
24  0409:44 
25  11414:13 
26  0418:45 
27  0023:18 
28  0127:50 
29  1032:22 
38  8136:54 
31  0141:27 

CO. CROSSING  ORBIT I 
(DEGREES NEST) 

68.8 
69.9 
71.1 
72.3 
73.4 
74.6 
75.8 
76.9 
78.1 
79.3 
81.4 
81.6 
82.8 
83.9 
85.1 
86.2 
87.4 
88.6 
89.7 
96.9 
92.1 
67.4 
68.6 
69.8 
70.9 
72.1 
73.2 
74.4 
75.6 
76.7 
77.9 

1307 
1322 
1337 
1352 
1367 
1382 
1398 
1413 
1428 
1443 
1458 
1473 
1488 
1503 
1518 
1533 
1549 
1564 
1579 
1594 
1689 
1624 
1639 
1654 
1669 
1684 
1708 
1715 
1710 
1745 
1768 

DATE  TIME 
(GAT) 

1  4449,15 
2  1439,41 
3  8834:16 
4  4421:51 
5  0011:27 
6  1442:02 
7  8128:41 
8  0118:35 
9  1119:11 
10  1059:46 
11  9150:22 
12  111411:57 
13  0831:32 
14  0022:08 
15  4412,43 
16  4043:19 
17  1129:16 
18  0119:52 
19  1114,27 
20  1141:02 
21  4151:38 
22  1142:13 
23  9132:49 
24  41123:24 
25  1814:00 
26  1884:35 
27  0134:33 
28  0121,08 
29  1111,44 
34  0102:19 
31  8452:55 

OSCAR 8 ORBITAL INFORMATION FOR FEBRUARY  OSCAR 9 ORBITAL INFORMATION 

ORBIT I  DATE 

19928 
19942 
19956 
19970 
19984 
19998 
24412 
20826 
20444 
28854 
24068 
28482 
20496 
21119 
28123 
28137 
28151 
24165 
24179 
28193 
28207 
20221 
28235 
28249 
20263 
20277 
20291 
28385 

2 
3 
4 

TIME 
(GMT) 
/045,59 
8451,31 
4455:43 
4459:35 
4184:47 

6  11110:39 
7  4113,11 

4117,43 
9  0122,15 
I/  4126,47 
11  8131:19 
12  4135,51 
13  8144:22 
14  1001,43 
15  1486,15 
16  8810:47 
17  /015:18 
18  1419,58 
19  0024,22 
20  0428:53 
21  4033,25 
22  1037,56 
23  0142,28 
24  1446:59 
25  0151:30 
26  0856,02 
27  4100:33 
28  8115:04 

a 

ED. CROSSING  ORBIT 
(DEGREES WEST) 

79.1 
88.2 
81.4 
82.5 
83.7 
84.9 
86.0 
87.2 
88.4 
89.5 
98.7 
91.8 
93.0 
68.4 
69.5 
70.7 
71.8 
73.4 
74.2 
75.3 
76.5 
77.6 
711.8 
88.1 
81.1 
82.3 
91.4 

1775 
1790 
1885 
1820 
1835 
1851 
1866 
1881 
1896 
1911 
1926 
1941 
1956 
1971 
1986 
2882 
2817 
2432 
2047 
2962 
2477 
2892 
2187 
2122 
2137 
2153 
2168 
2183 

DATE  TIME 
(GMT) 

1  4143:30 
2  4034:05 
3  1024:41 
4  0415:16 
5  4015:52 
6  6131:49 
7  0122,25 
8  4113:10 
9  1143:36 
10  8854,11 
11  OS44:46 
12  4035,22 
13  4425:57 
14  1116:33 
15  1447:98 
16  0133,16 
17  4123:41 
18  /114:17 
19  0144:52 
28  0455,28 
21  1046,63 
22  4436,38 
23  111127,14 
24  1117,49 
25  0048:25 
26  0134:22 
27  4124:58 
28  1115,33 

SO. CROSSING 
(DEGREES WEST) 

146.4 
144.8 
141.7 
139.4 
137.0 
134.7 
156.2 
153.8 
151.5 
149.2 
146.8 
144.5 
142.1 
139.8 
137.5 
135.1 
156.6 
154.3 
152.8 
149.6 
147.3 
144.9 
142.6 
144.3 
137.9 
135.6 
157.1 
154.7 
152.4 
159.1 
147.7 

FOR FEBRUARY 

EQ. CROSSING 
(DEGREES NEST) 

145.4 
143.8 
140.7 
138.4 
136.0 
157.5 
155.2 
152.8 
154.5 
148.2 
145.8 
143.5 
141.1 
138.8 
136.5 
158.0 
155.6 
153.3 
150.9 
148.6 
146.3 
143.9 
141.6 
139.2 
136.9 
158.4 
156.1 
51.7 

Arise and subscribe to 80 MICROCOMPUTING, the 
newest and fastest growing microcomputer magazine. This 
is full of news about programs, accessories and theory on 
the world's largest selling computer, the TRS-80 1 --
definitely beginner level and includes lots of program 
listings. Find out what all the fuss is about. 

New subscription 

Pay ment enclosed $ 

VISA  MC 

Card  # 

Interbank # 

Signature 

Name 

Address 

City 

AE 

,r0microcomputing • P.O.B. 981 • Farmingdale N.Y. 11737 
•TRS-80 is a trade mark of Tandy Corporation. 

Renewal C  12 issues for $25.00 

0 24 issues for $38.00 

BIll me  0 36 issues for $53.00 

Exp. date 

State  Zip   

Please allow 6 weeks for delivery 

Canadian: I yr. only/527 In U.S. Funds 

Foreign: I yr. only/535 In U.S. Funds 

321B6 



SOCIAL EVENTS 
from page 118 

south of Glasgow on Highway 
31E. Admission is $2.00 per per-
son with no extra charge for ex-
hibitors. One free table will be 
provided per exhibitor with extra 

tables available at $3.00 each. 
There will be a large heated 
building with plenty of free park-
ing. No meetings or forums will 
be held—just door prizes, free 

coffee, and a large flea market. 
Talk-in on 146.34/.94 or 147.63/ 
.03. For additional information, 
contact Bernie Schwitzgebel 

WA4JZO, 121 Adairland Ct. 

Glasgow KY 42141. 

LIVONIA MI 
FEB 28 

The Livonia Amateur Radio 
Club will hold its 12th annual 
LARC Swap 'n Shop on Sunday, 
February 28, 1982, from 8:00 am 
to 4:00 pm at Churchill High 
School, Livonia MI. There will be 
plenty of tables, door prizes, re-
freshments, and free parking. 
Talk-in on 146.52. Reserved ta-
ble space of 12-foot minimum is 
available. For further informa-

tion, send an SASE (4 x 9) to 
Neil Coffin WA8GWL, c/o Livo-
nia Amateur Radio Club, PO Box 
2111, Livonia MI 48151. 

MIDLAND TX 
MAR 13-14 

The Midland Amateur Radio 
Club will hold its annual 

swapfest on Saturday, March 
13, 1982, from 8:00 am until 6:00 
pm, and on Sunday. March 14, 
from 8.00 am until 3:00 pm, at 
the Midland County Exhibit 
Building east of Midland TX on 
the north side of Highway 80. 
Registration is $5.00 in advance 
or $6.00 at the door. An addi-
tional $3.00 will be charged for 

each table. There will be door 
prizes. Talk-in on 146.16/146.76 
and 146.01/146.61. For more in-

formation, write the Midland 
Amateur Radio Club, Box 4401, 

Midland TX 79704. 

WINCHESTER IN 
MAR 14 

The Randolph Amateur Radio 
Association will hold its 3rd an-
nual hamfest on Sunday, March 
14, 1982, from 8:00 am to 5:00 pm 

at the National Guard Armory, 
Winchester IN. Tickets are $2.00 
in advance and $3.00 at the 
door. Table space is $2.50 and 
table space with table is $5.00. 
Setup times are 6:00 pm to 8:00 
pm on Saturday and 6:00 am to 
8:00 am on Sunday. For reserva-

tions or additional information, 
contact RARA, PO Box 203, Win-
chester IN, or phone W9VJX at 
(317)-584-9361. 

HAM HELP 
We are happy to provide Ham 

Help listings free, on a space-
available basis. We are not hap-
py when we have to take time 
away from other duties to deci-
pher cryptic notes scrawled il-
legibly on dog-eared post cards 
and odd-sized scraps of paper. 
Please type or print (neatly!), 
double spaced, your request on 
an 81/2 " x 11" sheet of paper and 
use upper- and lowercase letters 
where appropriate. Also, please 
make a "1" look like a ''1," not 
an "I," which could be an "el" or 
an "eye," and so on. Hard as it 
may be to believe, we are not fa-
miliar with every piece of equip-
ment manufactured on Earth for 

the last 50 years! Thanks for 
your cooperation. 

Wanted: work in the elec-
tronics field in the Knoxville/ 
Chattanooga area. Experience 
in digital and rf circuits. 1 have 
First Class radiotelephone and 
Extra class amateur licenses. 

Herman F. Schnur 
115 Intercept Ave. 

North Charleston SC 29405 

I need an instruction manual 
and/or schematic for a model 
CF capacitor analyzer (Exam-
Eter) made by Solar Mfg. Corp., 
New York. Please write and let 
me know what you have. 

G.V. Mock W4RHD 
Rt. 1, Box 60 

Fayetteville AR 72701 

Wanted: any information on 
conversion of Cobra 21XLR to 
10-meter FM. Uses Uniden PC-
199AB board with crystals for 
10.24, 10.695, and 36.57 MHz. 
Has anyone converted this rig? 
Help! 

Al Graff N8CNB 
PO Box 332 

South Webster OH 45682 

I need a schematic and/or 
manual for an Advance Instru-
ments oscilloscope model OS 
15A (sometimes called Xetex). I 
will copy and return. All your 
costs gladly paid. 

Waiter S. Jackson KB3LH 
281 Irish Road 

Berwyn PA 19312 

have the schematic for my 
WWII-vintage Hammarlund type 
CHC 46140 receiver, but no val-
ues of components are given. 
Can anyone supply further data 
on this radio? 

H. Church 
309 W. St. Louis St. 
Lebanon IL 62254 

I need a schematic or a 
manual on a Central Electronics 
multi-phase exciter, Model 10B, 
and Model 458 vfo. I will copy 
and pay all postage. 

Louis Slia WB6FRO 
1085 W. 27th St. 

San Bernardino CA 92405 

Recently, someone wanted 
info on war surplus from the '40-
'45 era. I had this info and was 
glad to supply it. My request 
was to have the postage paid. 
I neither got the postage nor a 

thank-you. You could remind the 
people requesting such info that 
a thank-you is appreciated. It 
will be a cold, frosty day before I 
comply with another request. 
Since the last time, I have seen 
quite a few inserts I could help, 
but once stung, twice shy. 

Leon D. Tallman W1JTI/0Y1KH 
Star Route 

South Effingham NH 03882 

Am looking for a schematic or 
assembly manual for a model 
W5M amplifier. Also same for a 
model WAP2 preamplifier. 
These are both Heathkit units. 
Will copy and return, postage 
paid. Thank you. 

F.N. Lockwood WA6UCP 
910 Jack London Drive 
Santa Rosa CA 95405 

I urgently need a schematic or 
any service information on the 
Beltek model W5570 2-meter FM 
transceiver. The manufacturer 
in California is out of business. 
Thank you. 

Rev. Ray Vath WB2FYB 
PO Box 306 

Ridgefield Park NJ 07660 

1 have a telephone-type (PBX) 
headset which I would like to 
hook up to my Kenwood TR-2400. 
Any info would be appreciated. 

Roy Eichelberger KA7GXX 
1136 Turquoise Way 

Sandy UT 84070 

I would like to obtain a 
manual or schematic for a 
Gonset Sixty-Three. Also, if 
anyone needs a Knight Star 
Roamer manual for his set, he 
can contact me. 

Kevin Neal 
Rte. A, Box 221A 
Flippin AR 72634 

I need a manual and schemat-
ic for a General Electric oscillo-
scope model CRO 5A. Will copy 
or pay for copy. Also need parts 
or a used Heathkit 1T-11 or 1T-28 
Capacitor Checker. Thank you. 

William P. Pence 
800 Old Stage Road 

Cave Junction OR 97523 

Does anybody know the type 
of balun and the resistance and 
wattage of the resistor used in 
B&W's new folded dipole anten-
na? Any information concerning 
the above would be greatly ap-
preciated. 

Marvin Rosen N3BOA 
20 W. Madison St 

Baltimore MD 21201 
(301)-685-6308 

Needed for parts: a beyond-
repair 10-10 Heath scope to 
complete a partial scope kit. 

Rudy Zerdecki WB1CXC 
PO Box 321 

Indian Orchard MA 01151 

I would like a manual and/or 
schematic for a Tektronic Type 

504 oscilloscope. I will pay copy-
ing costs. 

Dr. H. Castiglione 
RD #3, Box 392 

Robbinsville NJ 08691 
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DX 

Yuri Blanarovich VE3BMV 
Box 292 
Don Mills 
Ontario M3C 2S2 
Canada 

One thing that is very obvious 
and is becoming worse with 
more activity on the bands is the 
quality of SSB signals. SSB by 

its nature is so pure, clean, and 
lean. Theoretically, two or three 
stations can operate almost on 
the same frequency. There is no 

carrier to interfere as we had on 
AM. But...then came those 
#$%& speech compressors in 
the hands of operators who re-

fuse to try to understand the 
technical side of things. !think it 
must be a carry-over from the 
"ten-four" band where the only 
thing you had to know was to 
keep that meter way up there, 
because that was when you 
were getting more "pounds" 
out. Wrong!!! 
Speech processing has its 

value but it has to be under-

stood. When a ham cranks that 

devilish instrument all the way 
up then he starts QRMing his 

own signal. One can hear the 
fans running, dogs fighting on 
the street, and even the stom-
ach rumbling. All this is creating 
splatter that gives a very bad im-
age of the ham and his station. 

It is quite simple to adjust the 
gain just by observing the plate 
or rf meter on your transmitter or 
amplifier. When you press push-
to-talk without saying anything, 
the meter should not move. If 

you are getting more deflection 
on the meter when you are not 
talking than when you are talk-
ing, then obviously it is a bit too 
much. Another situation is bad 

neutralization, which creates all 
kinds of spurious signals inside 
and outside the bands, includ-
ing terrific TVI. Also watch for a 
wrong bias adjustment on your 
PA amplifier or transmitter. That 
could put your rig into Class C, 
and there you have another fac-
tor contributing to your beauti-

ful signal. 
Why all of this? Well, if you 

listen around you know why. The 
garbage level on the bands is 
very high. It doesn't take too 
many stations to wipe out the 
band and make it impossible for 
others to hear that XZ9A who is 
trying to call you. 
The same goes for the DX pile-

ups. Gone are the days when you 

could pick the callsigns out of 

Typical Big Gun Contest (and DX) station of KORF. Cement blocks 

and boards serve as an operating desk, not for the great looks but 
for the super-efficient layout of three rigs and all the other gadgets. 

Outside are three 200-foot towers with assorted high-performance 
antennas. Chuck KORF (left) is discussing strategy with George 
WOUA before an upcoming contest. George is a frequent high scorer 
in sweepstakes and holds a number of records. 
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he pile because they were clean 
and understandable. Three bad 
stations can wipe out half a band 
and make it difficult for the DX 
station to hear anyone. 
We consider ourselves gentle-

men, so let's do it right and be 
proud of our signals! 

BULLETIN OF THE MONTH 

This time we look at another 
weekly DX bulletin from across 
the pond. It is the continuation 

of the old and famous Geoff 
Watts bulletin, still edited by 
him, published by the RSGB, 
and called DX News Sheet. It is 
getting close to its 1000th issue. 
It lists activities and expected 
operations, has QSL informa-
tion, and gives upcoming con-
test rules. The sample shows 

the arrangement. 

DX NEWS 

A6XJA, United Arab Emirates, 
showing up on 15m around 

21.200. Operator is Jan-Keur; 
QSL via PAOLP or direct: PO Box 
2730, Abu Dhabi, United Arab 

Emirates. A6XJC keeps occa-
sional schedules with WB2OHD 
near 28.688 for short lists 

around 1500/1530 GMT. Claim-
ing valid license and expects to 

be there for some time. OSL via 
PE0MGM. 

A9XDO, Bahrain. Operator 

Howard showing up on 28.607 at 
1545, 14.236 at 0200, 14.020 at 
0345. QSL via KA4S. A9XDA, 
Paul, around 14.182 at 0200; QSL 
via N4BPP. 

A22ZM, Botswana. Mark is 
now in South Africa; QSL via 
ZS5CU. A22VL will be on the air 
for about two years, operated by 
W9VL, showing up in the major 
contests and some DXpeditions. 

BV2A, Taiwan. Tim is back on 
the air after the hurricane 
season. He takes the antennas 

down himself, rather than let 
Mother Nature do it. QSL direct. 

CE0X, San Felix Island. Wow! 
Bob Read KF10, ex-WB1GDQ, 
received his Extra class US li-
cense just in time for this histor-
ical operation. Both "partners," 
W0AX and N4CBL, have bowed 
out of the operation and Bob 
fired up from CE0X quite quick-
ly. While some were figuring 

that it would take him a day or 
so by boat, he managed to get 
there by air and surprised the 
world by showing up on 15m for 
a few QS0s. Later he operated 
on 20 and 10m also. Apparently, 
there were only a few hours of 



Ever wondered what hit you in the pileup? The answer is in the anten-

nas. This is the VE3BMV Razor Beam, just going up on the top of the 

110-foot rotatable pole. It has 4 quad elements (2 driven) and three 

yagi elements on a 60-foot boom. And there are two of them stacked. 
They really cut through the pileup and give the edge! 

operation his work permitted. 
The pileups were much worse 

than Clipperton has experi-

enced. Poor list operators, they 
did not get the chance. Job well 
done, considering the restric-

tions that Bob was faced with. 

About 700 contacts were made, 

mostly with US stations. There 

is some chance he might be in-
vited back and be able to do 

some more operating. QSL to 

his SVOBV address: Box 564, 

Athens, Greece. 

FB8WG, Crozet Island. George 
is operating as much as his 

schedule is permitting him. He 

should be there for about 9 
months. Usually showing up on 
the French net on 14.170 or 

21.170 at 1800Z. Operating list 

on weekends around 21.279 

from 1200Z. QSL via F2CL. An-

other one who operates with the 
help of the list "undertakers." 
Hoping to get the vfo and oper-
ate on his own. 

FPOGBG, St. Pierre and Mi-

quelon. Operation by Al W8AH. 

Also  FIDOGAP  by  W8NR, 

FP0GA0 by K8CJQ. QSL to their 

home calls. 

HS, Thailand. Thai radio ama-

teurs are back on the air. Appar-

ently they were off because they 
had to register their rigs. The 
same old callsigns are still as-

signed, so there is no change. 

Dr. George Collins VE3FXT is 

supposed to be back in HS for 

some more tests and demon-
stration of coherent CW, and is 

hoping to get on from XZ— 

Burma. 
HV, Vatican and Radio Vati-

cana, is celebrating the 50th an-
niversary and offering an award 

for working several amateurs 

there. Stations in Europe and 
the USA must work two of the 

three stations, all others need 
work only one. The calls are 

HV3SJ, HV1CH, HV2VO. Start-

ing date was October 1 and it 
runs until February 1, 1982. Send 
photocopy of QSL card to Radio 
Vaticana, Citta del Vaticano, 
Europe. 

T3, Kiribati. The following are 

separate countries for the 
DXCC: T30— Western Kiribati 

This one is at the "Papa Victor ' antenna farm —the W2PV multi-

multi station. Stacked Telrex beams on the 110-foot Big Bertha. The 

configuration reads, from top down: 6 elements on 20, 8 on 15, 10 on 

10, 3 on 40, and, again, 10 on 10, 8 on 15 and 6 on 20. That surely gets 

respect on the band! So, the next time you can't hear the one they 
are working, don't worry about it (unless you have more elements 

up there). 

(Gilbert or Ocean Island), ex-T3A 

or VR1; T31 —Central Kiribati 

(British Phoenix Island), ex-T3P, 

VR1; T32 —Eastern Kiribati 
(Christmas or Line Island), ex-

T3L, VR3. Recently active: 
T32UF around 21025 at 0230; 

QSL via JA1NVG. T32AB around 

21298 at 0300; QSL via N7YL. 
V3A, Belize. This is the new 

prefix and not J9 as previously 

announced and expected. This 

should replace the old VP1 pre-
fix in the callsigns. VP2A An-
tigua is expected soon to be-

come V2A. 

XZ, Burma or Karen State? 

According to JA8BMK and most 
people, these should be recog-

nized as separate DXCC coun-

tries —that is, as XZ9A and 
XZ5A. There was some activity 

reported by other stations with 
XZ2 and XZ1 callsigns operating 
from Rangoon, Burma. 
1A0KM, SMOM or Sovereign 

Military Order of Malta, was fi-

nally accepted by the ARRL as a 
separate country for DXCC. This 

brings the current total back to 

319. They were supposed to be 

in the CO W W contest but it was 

a no show. QSL cards are being 

accepted after January 1, 1982, 
for all the contacts made with 
1A0KM. 

3X1Z, Guinea was on again by 

Jacques W4LZZ on October 
11-23. QSL via W4FRU. 

5A7B0, Libya. Operator Abed 

is active around 28546 at 1700 
and claims to be a permanent 

resident with a valid license. 
QSL via Box 733, Benghazi, 
Libya. 

5R8, Malagasy Republic, acti-
vated by Luigi IV3OSHN/5R8 be-
tween September 20-28; QSL 

via IV3MUC. 5R8AL is active 

around 28535 at 1730, QSL via 

WA4VDE. 

701AB, South Yemen, could 
be on at any time. J28AZ is the 

holder of the license and it is 
supposed to be a matter of pick-
ing it up and operating. (We have 
been hearing about this for six 

months.) 

( AWARDS 
Bill Gosney KE7C 
Micro-80, Inc. 

2665 North Busby Road 

Oak Harbor WA 98277 

W2JI0 NAMED AS 1980 
ARMSTRONG PIONEER 

Bob Gunderson W2JI0 has 

been voted the first recipient of 

the annual Armstrong Memorial 
Award. It was given to him in 

recognition of his outstanding 

contributions to amateur radio 

via his work with and for blind 
hams. Bob. who was born blind 
himself, has designed and built 

many kinds of test instruments 
with audio outputs as well as 

other methods of working with 

electronics for the sightless. He 

also founded the Braille 

Technical Press, and taught 

electronics for 37 years at the 

New York School for the Blind, 
directing many students toward 
rewarding careers in elec-
tronics. 

The award was presented at 

the 1980 ARRL Hudson Division 

Convention. Bob could not be 
present, so a tape recording of 

this event was sent to him along 

with the plaque. 

The award, a sort of "Most 

Valuable Player" of amateur 
radio, honors the memory of Ma-
jor Edwin Armstrong, inventor of 

frequency modulation and other 

technical advances which have 

benefitted amateur radio. It will 
be given each year to one ham 
for his or her outstanding ser-

vice to the amateur community. 

Some of the nominees for 1981 
are Copthorne MacDonald 
W4Z1I, father of SSTV, Don 
Stoner W6TNS, driving force 

behind the original OSCAR pro-

gram, and HRH Hussein, JY1. 
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for his help in promoting the 
concept of amateur radio 
throughout the Mideast. If you 
would like to nominate some-

one, just send a note to Awards 
Committee, Major Armstrong 
Memorial Amateur Radio Club, 
Box 1234, Englewood Cliffs NJ 
07632. 

SPECIAL EVENTS STATION 
FOR LEWIS AND CLARK 

WINTERING SITE 

A Special Events station will 
be sponsored by the Mandan-
Bismarck Amateur Radio Club 
on January 2 and 3, 1982. There 
will be a distinctive QSL card 
this year, featuring Sakakawea, 

the Indian maid who led the ex-
pedition to the West Coast. 

Time of operation will be 

1600-2100 UTC on both days. 
Frequencies to be used: 
SSB - 14 29 5, 21 39 5, 28595; 
CW-14065, 21065, 28065; and 
Novice-21125, 28125. All fre-
quencies plus-minus ORM. 

To receive the special com-
memorative QSL card, send an 
SASE to the Mandan-Bismarck 
Amateur Radio Club, PO Box 
978, Bismarck ND 58501. (For 
additional information, you may 
contact Ed Drewello WEI0OFW 
at the same address, or call 
(701)-223-0150, Ext. 124.) 

• 4raw on4 me wares 

THE WORKED HOUSTON 
COUNTY GEORGIA AWARD 

The Central Georgia Amateur 
Radio Club of Warner Robins, 
Georgia, is proud to announce 
the establishment of the 
Worked  Houston  County 
Georgia Award. 
The requirements for obtain-

ing this handsome, three-color 
award are: 

• US stations are required to 
contact five (5) amateur stations 
in Houston County. Stations in 

Houston County need ten (10) 
contacts with other amateur 
stations in Houston County. 
• DX stations are required to 
contact three (3) amateur sta-
tions in Houston County, 
Georgia. 
• All contacts must be made on 
the  10-through-160-meter 
amateur bands. Endorsements 

for single band, single mode, 
etc., will be honored upon re-
quest. 
• All contacts must have been 
made February 14, 1981, or later. 

• The fee for this award is $1.00 

plus two (2) first-class stamps 
for US stations. DX stations 
please send four (4) IRCs. Send 
fee and list of claimed contacts 
(no QSL cards) with complete 
log information to:  Awards 
Manager,  Manuel  Matta 
WD4ENO,  619  American 

-411-1303.1116.13•AL.N.2"..311651..r.sik.... 
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Boulevard, Warner Robins, GA 
31093, USA. 

ROYAL ORDER OF HOOTOWLS 

The Royal Order of Hootowls 
became a society in June of 
1955 with the "gag" nomination 
and hand-drawn owl being sent 
to John Woods W7TMI, after 
burning the midnight oil with the 
originator, Lee Singleterry, Sr. 
W7YJE. Dick W7VIC, Gordy 
W7UFE, and Tad W7WZK round-

ed out the charter membership, 
and the granddaddy of 50-MHz 
societies was born! 
The Order became dormant 

with the passing of Lee, but in 
1977, Don Abell WB5SND 

located Mrs. Singleterry and 
was granted permission to 
reestablish the Order once 
again. This was completed in 

1978 in partnership with Don 
Verlander WB5VWZ. 
The Order is not a net but a 

society founded to promote 
friendship and goodwill toward 

amateurs everywhere, and was 
developed to enhance and 
preserve activity on the late 
Saturday night 6-meter rag-
chew. 
ROHO membership is open to 

any licensed amateur who 
meets the following conditions: 

• All contacts must be made on 
the 6-meter band and must be 
point-to-point; contacts by relay 
are not valid. 
• Call "CO Hootowls" on 50.200 
at midnight (2400) local time on 
Saturday night only. 

• Establish and maintain two-
way contact with a member sta-
tion for a minimum of one full 
hour starting at 2400 Saturday 
night and ending not earlier than 
0100 Sunday morning. DX sta-
tions may qualify by making 
contact with an Owl at any time 
during the above stated period. 
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• To apply for the affiliation and 
membership certificate, submit 

the name, callsign, ROHO 
number of the member station 
worked, and the date worked, 
along with your own name, ad-
dress, and callsign. There is a 
one-time membership fee of 
$2.00. 

Make your check payable to 
Don Abell, 6821 West Avenue, 
San Antonio TX 78213. 

ROMANTIC ROAD AWARD 

The local group (OV) Nord-
lingen of the German Amateur 
Radio Club issues this award on 
the occasion of its Jubilee (25th 
year) to all licensed radio 
amateurs and SWLs for con-
tacts with stations along the 
"Romantic Road," located in 
Wurzburg, Tauberbischofsheim, 
Bad Mergentheim, Creglingen, 

Rothenburg  o.d.  Tauber, 
Feuchtwangen, Dinkelsbuhl, 
Nordlingen, Harburg, Donau-
worth, Augsburg, Landsberg, 
Schongau, Schwangau, and 
Fussen. 

List of DOKs valid for the 
award: A 23; B 02, 17, 18, 22; C 
20, 21; P 25; T 01, 06, 09, 11, 17, 
21; Z 30, 52. 

Requirements:  Each QS0 
with stations along the Roman-
tic Road will count 1 point, each 
CW QS° 2 points, and each 
RTTY QS° 3 points. Contacts 
with members of the "OV" Nord-
lingen, DOK T 09, count double 

points. European stations need 
50 points, and VHF and DX sta-
tions need 25 points. 

This certificate is also avail-
able to SWLs. 
The fee:  DM5, US$4, or 10 

IRCs. Send to Friedl Schrey, PO 
Box 1, D-8855 Wemding, W. 
Germany. 
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WORKED ALL BOWIE AWARD 

The Bowie Maryland Amateur 

Radio Club is offering the 
Worked All Bowie Award to 
amateurs who make contact 
with stations located in this 
Washington DC suburb. 
The Bowie Award is issued in 

two classes: Class 1 for con-
tacts with four stations located 
in the city and Class 2 for two 
contacts within Bowie. DX sta-

tions, to qualify, must work two 
Bowie amateurs for Class 1 
recognition and work one sta-
tion within Bowie for Class 2. 
There is no fee for this award, 

but applicants are requested to 
accompany their log extracts 
with a large (#10) self-addressed 
stamped envelope. Forward 
your applications to:  John 

Rouse KA3DBN, PO Drawer M, 
Bowie MD 20715. 

GARRETT ISLAND AWARD 

The Bowie, Maryland, ARC is 
still offering the Garrett Island 

Award to any amateurs who 
worked K3PI during the mini-
DXpedition to this uninhabited 
island  located  near  the 
Chesapeake Bay in Cecil Coun-

ty, Maryland. A second large 
SASE to John Rouse KA3DBN, 
PO Drawer M, Bowie MD 20175 
will get you the award. By the 
way, QSL cards are required as 
proof of contact. 

LINCOLN TRAIL AWARD 

The Lincoln Trail Amateur 

Radio Club, Inc., will be holding 
an in-state DXpedition from 
Abraham Lincoln's birthplace in 
Hodgenville, Kentucky. Hodgen-
ville is located in LaRue County. 
The expedition will be on 

February 13 beginning at 0000 
UTC. The station call will be 
NN4H. Planned frequencies are: 

Phone-15 kHz from bottom of 
the General phone band; CW-
15 kHz from bottom of the Gen-
eral CW band; Novice-15 kHz 
down from top of band edge. For 
certificate, send an SASE to 
Charlie Myers, PO Box 723, Eliz-
abethtown KY 42701. 

FREEZE YOUR ARCTIC 
OFF CERTIFICATE 

The Tin Lizzies are at it again! 
The fourth annual Freeze Your 
Arctic Off expedition will take 
place between 1700Z January 23 
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and 1800Z January 24, 1982, us-
ing a twenty-mile-wide frozen 
lake as the ground plane for our 
phased vertical array. As in the 
past, a handsome certificate 

will be sent to all QSLed con-
tacts. No SASE is needed, but 
please put your contact number 
on your card. 
Look for AD8R/8 on 7.275, 

21.380, 146.55, and 146.58 MHz 
out on the frozen wastes of Lake 
Saint Clair near the US-
Canadian border. QSL to Box 
545, Sterling Heights  MI 
48077-0545. 

ROBBINSDALE ARC 
OPERATION ICEBOX 

The Robbinsdale Amateur 
Radio club (KOLTC) is proud to 
announce its second Annual 
Operation Icebox from the 
frozen surface of Rainy Lake, 
near International Falls, Min-
nesota. Operation will begin on 
February 5, 1982, at 0000 GMT 
and run till February 6, 1982, at 

0000 GMT. The frequencies 
used will be 10 kHz up from the 
bottom of the General Phone 
bands. Novice operation also is 
planned. There will be two 

operating stations to cover 80m 
through 10m. KOLTC is offering 
an attractive 81/2 x 11 com-
memorative QSL of the event to 
all who enclose an SASE 
(business size) with their card. 
The QSL route is via KBOPM, 
club president. 

GYMPIE AMATEUR RADIO 
GOLD AWARD 

The Gold Award is open to all 
licensed amateur radio stations 

and shortwave listeners. Sta-
tions must obtain ten (10) points 
by working Gympie Amateur 
Radio Club members. Overseas 
stations need obtain only five (5) 
points for qualification. 

Stations can be worked on 
any band using any mode. Ac-
tive modes are: SSB, CW, FM, 
AM, and RTTY. Contacts on HF 
count as one (1) point each. Con-
tacts on VHF (52 MHz and up) 
are worth two (2) points each. A 
contact with the club station 
(VK4WIH) counts as two (2) 
points on any band. Contacts 
via repeaters are not valid. 
Stations can be worked once 

on each band. QSL cards are not 
required. Applicants must send 

a log extract containing all rele-
vant information (date, time, fre-
quency, mode, signal report, 
callsign). Contacts after Oc-
tober 13, 1980, are valid. 
Domestic cost of the award is 

$1.00 or three IRCs. Overseas 
stations: $2.00 or five (5) IRCs. 
Address the Awards Manager, 
Gympie Amateur Radio Club, 
PO Box 384, Gympie, Old.. 4570, 
Australia. 

PEANUT PROMOTER AWARD 

This award is sponsored by 
the Turner County Chamber of 
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Commerce in conjunction with 
the Coastal Plains Amateur 
Radio Club based in Ashburn, 
Georgia. 

To qualify for this award, an 
applicant must work at least two 
stations in Turner County, 
Georgia. Both QSL cards re-
ceived from these contacts 

must be sent to the Awards 
Manager along with an SASE. 
Actually, the club has two 

managers for this award. If your 
contact was made on six 
meters, then forward your ap-
plication to: "Fuz" Tanner 
WA4NTF, Route 2, Box 351, 
Ashburn GA 31714. If your con-
tacts were made on any other 

band, send your application to 

5 A /V) 72 L. E 
Aw.ordine Coetat..1 

Wayne Harrell WD4LYV, Route 
1, Box 185, Sycamore GA 31790. 
I am not sure if there is a fee 

for this award—the award rules 
failed to mention any remit-
tance. To be safe, however, I 
would enclose a minimum of 
$2.00 to cover the club's ex-
penses. 

VERNON BC WINTER 
CARNIVAL CERTIFICATE 

We of the North Okanagan 
Radio Amateur Club (NORAC), 

along with the Vernon Winter 
Carnival Society, are sponsor-
ing a certificate this year to 
celebrate the 22nd Annual 
Vernon Winter Carnival, western 

Canada's largest winter car-
nival, held annually in February. 
This year the carnival is being 
held February 5-14. 
We will be operating daily 

from 2100-2400 Zulu. and on 
February 7 from 2000-0200Z. 
This is a free award, and all you 
need to do is send the log infor-
mation of QS0s with three (3) 

Vernon area stations or one con-
tact with the club station 
(VE7NOR) to PO Box 1706, Ver-
non BC V1T 8C3. (Vernon area is 
defined as Armstrong, Enderby, 
Oyama, Winfield, Lumby, and 
Vernon.) Frequencies to watch 
are: 28.575, 21.375, and 14.295 
plus or minus ORM, with possi-
ble CW and RTTY operation also. 
The award is available year-

round; all QS0s are valid. 

CO CO CO ... HIGH SCHOOL 
AND COLLEGE 
CLUB STATIONS 

The McKinley High School 
Amateur Radio Station (KH6NF) 
is trying to make contact with 
teenagers and young adults 
around the world. McKinley 
High is the oldest public high 

school in the state of Hawaii, be-
ing 116 years old this school 
year. We are located in 
Honolulu, just minutes away 
from the famous Diamond Head 

crater and Waikiki Beach. Our 
student population is just over 
2000, and it rivals the United Na-
tions with our diversity of 
cultural and national heritages. 

The club station has been in 
operation since 1966, but this 
year we are making a special ef-
fort to contact other club sta-
tions and younger members of 

the amateur radio society. We 
are inviting everyone to join us 
on the bands and make this year 
an outstanding one for youthful 
hams. 

Take your favorite H.T. out 
for a drive tonight. 
For $64.95 you get the most efficient, 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can save your batteries by operating 
your H.T. on low power and still get out like a 
mobile rig. The model 335A produces 35 watts 
out with an input of 3 watts, and 15 watts out with 
only 1 watt in. Compatible with IC-2AT, TR-2400, 
Yaesu, Wilson & Tempo! Other 2 meter models are avail-  . t 
able with outputs of 25W and 75W, in addition to a 100W  t  
amplifier kit for 430MHZ.  v• 382 
Communication Concepts Inc. 12514381 N. A.r1a4g1o1n Ave.. Dayton. OH 45420 

11. 

VISA or MASTERCARD tor 
same day 

Our hours of operation will be 
from 1730Z to 1815Z and 0045Z 
to 0115Z Monday through Fri-
day, and 2000Z to 2130Z Mon-
day, Wednesday, and Friday. At 

present, we operate on 10 
meters, 28.520 MHz ± QRM. If 
10 meters closes up, we will 

operate 21.420 MHz or 14.320 
MHz. 

If you are unable to contact us 
because of poor band condi-
tions, please drop a line to set 
up a schedule and we will do our 
best to have a QS0 with you. 

Our address is McKinley High 
School Amateur Radio Station. 
1039 S. King Street, Honolulu HI 
96814. Until we meet you on the 
air. ... Aloha! 

WORKED ALL HAWAII 
AWARDS 

Sponsored by the Big Island 
Amateur Radio Club, these 

awards are available to all 
licensed amateurs. Contacts 
made after 0000Z January 1, 
1982, are valid for the awards. 
Any mode on any band is ac-

ceptable. No terrestrial repeater 
contacts will be accepted, and 
only land-based stations are 
valid for the awards. 
Do not send QSL cards. A list 

showing the date, time, signal 
report, mode, callsign, and 
band, certified by a club or soci-
ety official, is sufficient. 

The fee for any award is 
US $3.50; three awards are 
available: Class A— Wood• 
carved tiki (certificate only for 
stations located in the State of 
Hawaii); Class B—Certificate; 
and Class C—Certificate, 
Class A requirements: Work 

100 Hawaiian stations, to in-
clude (A) the islands of Hawaii, 
Maui, Lanai, Molokai, Oahu, and 

Kauai; (B) the counties of 
Hawaii,  Maui,  Kalawao, 
Honolulu, and Kauai; (C) one of 
the following islands: Kure, Mid-
way, Necker, Laysan, French 
Frigate Shoals, Niihau, or 
Kahoolawe, and (D) 10 or more 
BIARC members. 
Class B requirements: Work 

50 Hawaiian stations, to include 
the islands of Hawaii, Maui, 
Molokai, Oahu, and Kauai, and 5 
or more BIARC members. 
Class C requirements: Work 

25 Hawaiian stations, to include 
the islands of Hawaii, Maui, 
Oahu, and Kauai, and 3 or more 
BIARC members. 
Address all award applica-

tions to the Big Island Amateur 
Radio Club, PO Box 1688, 
Kamuela HI 96743. 
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A DIVISION Of INNOVATIVE LABS. INC. 

P.O. BOX 339 

ARLINGTON, TEXAS 76004-0339 

SUPERVERTER I  $99.95 
The ultimate in converter technology! Dual-stage selec-
tive preamp, mixer. i.f amplifier and no-drift crystal-con-
trolled oscillator. We recommend this unit for experi-
enced  kit  builders.  12v  Stationary  Power 
Supply.  $24.95 for Superverter I. 

SELECTIVE PREAMP  $44.50 
This new unit is not like other wideband preamps. Ex-
perienced kit builders can easily add this unit to our ex-
isting boards or to other manufacturers boards to im-
prove overall performance. 

2300 MHZ CONVERTER KIT  $35.00 
Complete with PC board, parts and 10-page instruction 
book. 

uc 
VARIABLE POWER SUPPLY  $24.95 
Complete kit includes all components for working unit, 
including deluxe box and overlays. 

DISK YAGI ANTENNA  $25.00 
Complete kit with PVC and mounting bracket. Stronger 
than loop yagi, and equal in gain. 

4-FOOT DISH ANTENNA  $49.95 
Overall 25 dB gain. Partial assembly required Shipped 
UPS (ground) only. 

DL-2000 SATELLITE RECEIVER  $699.95 
Fully assembled receiver—this is not a kit. 

120° LNA  $650.00 

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY 
HOURS: 8:30-4:30 CDST; MON-FRI  (817) 265-0391 INFORMATION 

COMING NEXT MONTH  OUR OWN 
2300 MHZ TRANSMITTER AND 1601 
WEATHER SATELLITE DOWN CON-
VERTER (CRYSTAL CONTROLLED 
WITH PREAMP). 

Our product may be copied, but the performance is never equalled P.O. BOX 339, ARLINGTON, 

UNIVERSAL COMMUNICATIONS TX 76004-0339  _ } 

A S S O CI ATE D R A DI O 91 3-381-5900 
8012 CONSER BOX 4327 

OVERLAND PARK, KANSAS 66204 

BUY SELL TRADE , A 

BANKAMERICARO 

welerme Oof 

All Brands New & Reconditioned 

We Want to DEAL—Call Us—We'll Do It Your Way. 

WE'RE #1 

master charge 
TAC IMTEROAN* CARD 

a 

NOTE:  SEND S1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT. 

* ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS 
A BONANZA FOR THE EXPERIENCED OPERATOR 

TO OBTAIN THE NEXT UNSERVICFD BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE 
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( CONTESTS ) 

Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

HUNTING LIONS IN 

THE AIR CONTEST 

Starts: 1200 GMT January 9 
Ends: 1200 GMT January 10 

The contest is sponsored by 
Lions Clubs International and 
coordinated by Lions Club Rio 
de Janeiro Arpoador, Brazil. Par-
ticipation in the contest is open 
to all duly-licensed radio opera-

tors, Lion and non-Lion. There 
are two modes—phone and CW. 
Participation in both modes is 
allowed but points are counted 
separately. All amateur stations 

participating must operate 
within their licensing regulation. 
Separate categories will exist 

for single operator and radio 
clubs/societies. Multi-operators 

may participate, but each prefix 
must be listed on the log. 
Use all bands, 80 through 10 

meters. Only one 0S0 with the 
same station on each band may 

be counted. Remember that 
phone and CW are counted 
separately! 

EXCHANGE: 

RS(T) and sequential QS° 
number. When contacts are 
made with Lions and Leos, the 
name of the Lions Club or Leo 

Club contacted should be clear-
ly identified. 

SCORING: 

QS0s within the same conti-

nent count 1 point while those 
between different continents 
count 3 points. Score 1 extra 
bonus point for each 050 with a 
member of a Lions Club or Leo 

Jan 1 
Jan 2-4 
Jan 9 
Jan 9-10 
Jan 9-10 
Jan 16-17 
Jan 16-17 
Jan 16-17 
Jan 23-24 
Jan 23-24 
Jan 29-31 
Jan 30-Feb 7 
Feb 6-7 
Feb 6-7 
Feb 20-21 
Feb 26-28 
Feb 27-28 
Mar 6-7 
Jun 12-13 
Jun 26-27 
Jul 10-11 
Aug 7-8 
Sep 11-12 
Nov 6-7 
Nov 20-21 
Dec 4-5 
Dec 11-12 

CALENDAR 
ARRL Straight Key Night 
Zero District OSO Party 
Hunting Lions In The Air Contest 
73's 40- and 80-Meter Phone Contest 
Worked All Morton Contest 
73's International 160-Meter Phone Contest 
International SSTV Contest 
Worked All Morton Contest 
Texas 0S0 Party 
Great North Dakota OSO Binge 
CO WorldWide 160-Meter Contest—CW 
ARRL Novice Roundup 

RSGB 7-MHz Contest—Phone 
South Carolina OSO Party 
ARRL DX Contest—CW 
CO WorldWide 160-Meter Contest—SSB 
RSGB 7-MHz Contest—CW 
ARRL DX Contest—Phone 

ARRL VHF OSO Party 
ARRL Field Day 
IARU Radiosport 
ARRL UHF Contest 
ARRL VHF OSO Party 
ARRL Sweepstakes—CW 
ARRL Sweepstakes—Phone 
ARRL 160-Meter Contest 
ARRL 10-Meter Contest 

Club and 5 points for a QS° with 

a member of the Lions Club Rio 
de Janeiro Arpoador. Contacts 
between Brazilian stations and 
members of the Arpoador club 

will count only 2 extra points. 

AWARDS: 

Lions Club International will 
present trophies for first, sec-

ond, and third place on both 

modes in both categories. 
Fourth through tenth places will 
receive plaques. In addition, 
each log sent by participants, 

radio clubs, or radio societies 
with a minimum of 5 contacts 
will receive a special certificate. 
The contest committee also will 
select and award the most ac-
tive Lions Club participating in 
the contest. 

ENTRIES: 

Keep a separate log for each 
mode. Each participant will note 
in the logs the callsign and infor-
mation exchanged. Confirma-
tion of contacts will be made by 

comparing the logs of the par-
ticipants. Participants should 
send their logs not later than 30 
days after the contest to: Con-
test Committee—Hunting Lions 
in the Air, Lions Club of Rio de 
Janeiro Arpoador, Rua Souza 

Lima #149, Apt. 402, 22081 Rio 
de Janeiro, RJ, Brazil. 

WORKED ALL MORTON 
CONTEST 

0001 GMT January 9 to 
2400 GMT January 10 and 
0001 GMT January 16 to 

2400 GMT January 17 

The Worked All Morton Award 
will be issued to those hams 
who have QS0s with five or 
more members of the Morton 

Amateur Radio Club or resi-
dents of Morton, Illinois, during 
the contest periods. To receive 
the award, applicants should 
send log information listing at 

least five Morton contacts along 
with a large SASE to: Morton 
ARC, 701 Columbus Ave., Mor-
ton IL 61550. 

TEXAS 0S0 PARTY 

Starts: 0000 GMT January 23 
Ends: 2400 GMT January 24 

Sponsored by the West Texas 
Amateur Radio Club of Odessa, 

Texas. Use all bands and 
modes. Each station may be 
worked on each band and each 
mode. Mobiles may be worked 
again upon each county 
change. Single-operator entries 
only. CW QS0s must be in CW 
subbands only. 

Texans 

K5IID 
KB5FP 
KG5U 
W5SOD 
WN5MBS 
WA5WDB 
N5QQ 
W9ZTD/5 
WB5QWW 
W5ONL 
WB5DBT 

RESULTS 
1981 TEXAS OSO PARTY 

53,413* 

37,635' 
20,580 
13,502 
12,903 
9,702 
9,065 
8,977 
8,200 
7,942 
7,733 

Mobile Texans 

WD5ACR  9,840' 
K3ZMI/5  8,000 

DX 

I6FLD  861* 
CT1BY  646 
G4HBI  392 

Stateside 

AE3Y 
WB2GEX 
W3HDH 
N4A0C 

26,260' 
4,655 
3,105 
2,070 

K4DDB 
K1BV 
WD9FNB 
W6SZN 
W2IMO 

WD8NHN(N) 
W7LN 
K W LS 
WBOUCP 
KB8KW/7 
WA5DTK/M4 
K7EQ 
WB1GLH 
W8EA0 
K9GDF 
WA4YUU 
KA0GMU 
WB4WHE 

Canada 

VE1RQ 
VE3KK 

1,241 
1,027 
897 
876 
722 

684 
400 
366 
360 
294 
280 
279 
250 
240 
230 
112 
88 
21 

882* 
480 

• Plaque. • •Contest chair-
man — ineligible  for 

awards. All others, cer-
tificate winners. 
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Picking a monthly winner for 73's Newsletter Contest is no 
easy task. There are literally hundreds of entries to sift 
through. Each month we narrow the field to four or five out-
standing publications and then make the tough decision. 
Almost without fail, each month's collection of runners-up 

has included at least one newsletter from a Chicago area 
club. For some reason unknown to us, the newsletters com-

ing from that part of the country are usually first-rate. Perhaps 
there is some sort of inter-club rivalry? This month, a nineland 
publication finally clawed its way to the top, with the winner 
being The Hamletter, published by the Wheaton Community 
Radio Amateurs. 
This suburban Chicago group's newsletter sports a two-

EXCHANGE: 

OSO number (beginning with 
001) and state, province, coun-
try, or Texas county. 

FREQUENCIES.. 

Novice-3710, 7110, 21110, 
28110; Phone -3940, 7260, 
14280, 21370, 28600; CW-3565, 
7065, 14065, 21065, 28065. 

SCORING.. 

All non-Texas stations score 
points as follows: phone con-
tact with fixed station in TX = 1 
point; CW contact with fixed 
station in TX =2 poirts; phone 
contact with mobile station in 
TX = 5 points; and CW contact 
with mobile station in TX =7 
points. Multiply by the number 
of Texas counties worked (254 
max.). 

All Texas stations score 1 

point per contact on phone, 2 
points on CW regardless of 
fixed or mobile. Multiply by the 
number of states, countries, and 
Canadian provinces worked. 

AWARDS: 

Plaques to top scores: US. 
US-Novice, DX, Canada, Texas 
fixed, Texas mobile, Texas 

Novice. Certificates to top score 
in each state, country, and prov-
ince. Certificates also to top 10 
Texas stations. Special awards 
as activity dictates. 

ENTRIES: 

All logs must be received by 
March 15th. Mail entries to: 
WTARC, PO Box 9944, Odessa 
TX 79762-0041. 

HB9CDX 

HYDROPOWER 
CLEAN ENERGY 

POTENCIA HIDRAULICA 
-ENERGIA LIMPIA 

SWITZERLAND 

SUIZA 

OSL OF THE MONTH: HB9CDX 

This colorful card was submitted by Swiss amateur Hans K. Wagner HB9CDX. It's an example of how 

your card can reflect a personal interest—in this case, hydroelectric power. 
If you would like to enter our contest, put your OSL card in an envelope and mail it, along with your 

choice of a book from 73's Radio Bookshop, to 73 Magazine, Pine Street, Peterborough NH 03458, Atten-
tion: OSL of the Month. Entries which do not use an envelope (the Postal Service does occasionally 
damage cards) and do not specify a book will not be considered. 

THE GREAT 
NORTH DAKOTA OSO BINGE 

0000 to 0800 and 1600 to 2400 
GMT January 23. and 

0800 to 1600 GMT January 24 

Sponsored by the Red River 
Radio Amateurs of Fargo, North 

Dakota. 

EXCHANGE: 

RS(T) and state, country, or 
North Dakota county. Novices, 
please indicate Novice status. 

FREQUENCIES: 

Phone -1815, 3905, 7280, 
14280, 21380, 28580; CW-1810, 

3540, 7035, 14035, 21035, 28035; 
Novice -3725, 7125, 21125, 
28125. All frequencies plus or 
minus 10. 

SCORING. 

Phone contacts count 10 
points, CW count 20, and RTTY 

NEWSLETTER CONTEST WINNER 

color printing job on the front page and is chock full of black 

and white photos. But in the end it was a rather small detail 
that brought victory to The Hamletter. Should a copy of this 
publication fall into the hands of someone who is not a club 
member, he or she will find plenty of information about the 
club. A collection of helpful facts can be found every month 
on the newsletter's masthead. In addition to listing the names 
and calls of the club officers and newsletter staff, you'll find a 
mailing address for the club, details about the club meeting 
time and place, plus a rundown on the club nets and 

repeaters. This may seem like "obvious" information but for 
any new or prospective member it can be indispensable. 
A newsletter is built from a collection of little details like 

the masthead. Sometimes you can make subtle changes in 
your style or layout that will outstrip the improvements of a 
major reorganization. Establishing a regular format for a 
publication can give it an identity, but sticking to something 
because "it's always been that way" may lead to stagnation. 
Perhaps in 1982 your club can concentrate on the little things; 
sometimes they make the biggest difference. Keep those 
newsletters coming! —N8RK. 
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1st ANNUAL 40- AND 
80-METER PHONE CONTEST 

SPONSORS: 
73 Magazine, Peterborough, New Hampshire 03458 

CONTEST PERIODS: 
40-Meter Event-0000Z to 2400Z January 9, 1982 
80-Meter Event-0000Z to 2400Z January 10, 1982 

MISCELLANEOUS RULES: 
Work as many stations as possible on 40- and/or 80-meter 
phone during the specified times of allowable operation. The 
same station may be worked once on each band. Crossmode 
contacts will not count. Single-operator stations may operate 

a total of 16 hours on each band. All multi-operator stations 
may operate the entire 24-hour period on each band. Off 
periods must be noted in your logs and on your summary 
sheet. Off periods are no less than 30 minutes each. 

OPERATOR CLASSES: 
(A) Single-operator, single transmitter, phone only 
(B) Multi-operator, single transmitter, phone only 

ENTRY CATEGORIES: 
(1) 40-meter band only 
(2) 80-meter band only 
(3) 40- and 80-meter bands 

EXCHANGE: 
Stations within the continental US and Canada transmit an 
RS report and state, province or territory. All other stations, in-
cluding Alaska and Hawaii, transmit RS report and DX country. 

POINTS: 
A station may be worked once on each band. US/VE stations 
earn 1 CISO point per contact with the 48 states and Canada, 2 
points for all others. DX stations (including Alaska and 
Hawaii) earn 1 QS° point per contact within your own coun-

try, 2 points for all others. Contacts made between 1000 and 

1400 local time score twice the normal points per contact. In-
dicate points per contact on your log sheet. 

MULTIPLIERS: 
1 multiplier point is earned for each US state (48 max.), each 
Canadian province or territory (12 max.), or each DX country 
worked on each band. 

FINAL SCORE: 
Total QS° points times total multiplier points equals claimed 
score. 

CONTEST ENTRIES: 
Each contest entry must include a log for each band in your 
entry category, a dupe sheet for each band, a contest sum-

mary, and a multiplier checklist for each band. We recom-
mend that contestants send for a copy of the contest forms. 
Enclose an SASE to the contest address listed below. 

ENTRY DEADLINE: 
All entries must be postmarked no later than February 11, 
1982. 

DISQUALIFICATIONS: 
Omission of any required entry form, operating in excess of 
legal power, manipulating of contest scores or times to 
achieve a score advantage, or failure to omit duplicate con-
tacts which would reduce the overall score more than 2°/o are 
all grounds for immediate disqualification. 

AWARDS: 
Contest awards will be issued in each entry category in each 
of the continental US states, Canadian provinces and ter-
ritories, and each DX country represented. A minimum of 5 
hours and 50 QS0s must be worked to be eligible for contest 
awards. 

CONTEST ADDRESS: 
Send an SASE to: Whidbey Island DX Club 

2665 North Busby Road 

Oak Harbor, Washington 98277 

count 50. North Dakota stations 
count an additional 100 point 
bonus for working five Novices. 
North Dakota stations multiply 
score by total of states, prov-
inces, and countries per band 
and mode. Others multiply by 
counties worked per band and 
mode (max. of 53 counties). 

ENTRIES AND AWARDS: 

Certificates to state and prov-
ince winners. Plaque to North 
Dakota winner. Mail logs with 
usual certification by February 
28th to: Bill Snyder WOLHS, Box 

2784. Fargo ND 58108-2784. 

CO WORLDWIDE 
160-METER CONTEST—CW 

Starts: 2200 GMT January 29 
Ends: 1600 GMT January 31 

EXCHANGE 

RST plus a three-digit contact 
number starting with 001. US 

142  73 Magazine • January, 1982 

stations include state and Cana-
dians include province. 

SCORING: 

US and Canadian stations 
count 2 points per CoS0 with 
other W/VE/VO stations; DX con-
tacts are 10 points each. 

DX stations count 2 points per 
QS0 with stations in the same 

country, 5 points with stations 
in other countries. QS0s with 
W/VE/VO stations are 10 points 
each. 
All stations count one multi-

plier point for each US state, VE 
province, and DX country. KH6 
and KL7 are considered DX. Fi-
nal score is total QS° points 
times the sum of multipliers. 

AWARDS: 

Certificates to the top scorers 
in each state, VE province, and 
DX country. Additional awards if 
the score or returns warrant. 

Two plaques are being award-
ed by the West Gulf ARC, both 
for single operators—one for 
the highest scoring US station 
and the other for Europe. The 
World Champion in the contest 
will receive the John Doremus 
W0AW Memorial Plaque from 
friends of W0AW. This plaque 
can be won only once by the 
same station in a three-year 
period. 

PENALTIES: 

Three additional contacts will 
be deleted from the score for 
each duplicate, false, or un-
verifiable contact removed from 

the log. A second multiplier also 
will be removed for each one 
lost by this action. 
Violation of the rules and reg-

ulations pertaining to amateur 
radio in the country of the con-
testant or the rules of the 
contest, or unsportsmanlike 

conduct or taking credit for ex-
cessive duplicate contacts or 
multipliers will be deemed suffi-

cient cause for disqualification. 
Disqualified stations or opera-
tors may be barred from com-
peting in CO contests for a peri-

od of up to three years. 

ENTRIES: 

Sample log and summary 
sheets may be obtained from 
CO by sending a large SASE 
with sufficient postage to cover 
your request. It is not necessary 
to use the official form; you may 

use your own. Logs should have 
40 contacts per page, show time 
in GMT, and numbers sent and 
received; there should be sepa-
rate columns for OSO points 
and multipliers. Indicate the 

multiplier only the first time it is 
worked. 
Mailing deadline for CW en-

tries is February 28th. Logs can 



3rd ANNUAL INTERNATIONAL 
160-METER PHONE CONTEST 

SPONSORS: 
73 Magazine, Peterborough, New Hampshire 03458 

CONTEST PERIOD: 
0000Z January 16, 1982, to 2400Z January 17, 1982 

OBJECT: 
To work as many stations as possible on 160-meter phone in a 
maximum of 36 hours of allowable contest time. Multi-opera-
tor stations may operate the full 48-hour contest period. Sta-
tions may be worked only once! 

ENTRY CATEGORIES: 
(1) Single operator, single transmitter, phone only (2) Multi-op-
erator, single transmitter, phone only 

EXCHANGE: 
Stations within the continental US and Canada transmit RS 
report and state, provinces or territory (i.e., 59 Iowa, 55 On-
tario, etc.). All others transmit RS report and DX country. 

POINTS: 
Five (5) points will be earned for each valid contact with sta-
tions in the continental US and Canada. DX contacts outside 
the continental US and Canada score ten (10) points each. 
This year for the first time, an additional 5 points bonus may 
be earned for each contact made during the hours of 
1000-1400 local time on either day of the contest. 

MULTIPLIERS: 
1 multiplier point will be earned for each of the 48 continental 
states, twelve (12) Canadian provinces/territories, and DX 
countries outside the continental US and Canada worked dur-
ing the contest. 

FINAL SCORE: 
Total QS0 points times total multiplier points equals claimed 
score. 

CONTEST ENTRIES: 
Each contest entry must include logsheets, dupe sheets for 
100 contacts or more, a contest summary sheet and a 

multiplier check sheet. Please note those contacts made be-
tween 1000-1400 local time so you'll be sure to get appropriate 
contest credit. 

ENTRY DEADLINE: 
All entries must be postmarked no later than February 18, 
1982. 

DX WINDOW: 
Stations are expected to observe the DX window from 
1.825-1.830 MHz as mutually agreed by top-band operators. 
Stations in the US and Canada are asked not to transmit in 
this 5-kHz segment of the band. 

DISQUALIFICATION: 
If contestant omits any required entry form, operates in ex-
cess of the legal power authorized for his/her given area, 
manipulates operating times to achieve a score advantage, or 
fails to omit duplicate contacts which may reduce the overall 
score more than 2%, disqualification may result. 

AWARDS: 
Contest awards will be issued in each entry category in each 
of the continental US states, Canadian provinces/territories, 
and each DX country. A minimum of 5 hours and 50 OSOs 
must be worked to be eligible for contest awards. 

CONTEST ADDRESS: 
To obtain information, entry forms, or to submit a contest en-
try, forward a sell-addressed stamped envelope to: 

160-Meter Phone Contest 
Dan Murphy WA2GZB 
Post Office Box 195 
Andover NJ 07821 USA 

be sent directly to the 160 Con-

test Director, Don McClenon 
N4IN, 3075 Florida Avenue, Mel-
bourne FL 32901 USA. Alterna-
tively, they can be sent to CO. 
160-Meter Contest, 76 North 
Broadway, Hicksville NY 11801 
USA. 

TRIPLE CROWNS OF ORP 

This is a new award, institut-

ed in 1982 by the ORP Amateur 
Radio Club International (C)RP 
ARCI). The triple crowns are 
three trophies for the leading 
scores in the three categories of 
the club's annual spring and fall 
OSO parties, which are open to 
members and non-members 
alike. Special certificates will go 
to the runners-up as well. 
The engraved trophies will be 

awarded the ORP operators 
whose combined scores from 
the spring SSB OSO party and 
the fall CW competition top 

those of other entrants. 
Trophies will be awarded in 
these categories: (1) The top US 
or Canadian QRP station. (2) the 
leading non-W/VE ORP station, 
and (3) the front-running Novice 
or Technician ORP station 
(based on results of the fall CW 
contest only). 
To be eligible for one of the 

triple crowns, operators must 
enter both OSO parties (except 
Novices and Technicians) be-
cause the awards will be based 
on their combined scores. Win-

ners will be announced in the 
January, 1983, issue of QRP 
Quarterly, the club publication, 
which also will publish world-
wide results. 
The Triple Crowns of ORP will 

be awarded in addition to the 
awards issued for individual per-
formances in the fall and spring 

QS0 parties, whose dates will 
be announced later. 

Those contests will continue 
to cite first and second place 
overall and top winners from 
each state, province, and 
country. 

SECOND ANNUAL MICHIGAN 
ORP CLUB CW CONTEST 

Starts: 1500Z January 16 
Ends: 1500Z January 17 

A CW-only, all bands, 160-to-
10-meter ORP contest. Contest 
is open to all amateurs, and all 
are eligible for awards. Calling 
method: Ca CO CO QRP DE 
(your callsign). 

EXCHANGE: 

RST, OSO number, and power 
output. 

SCORING: 

Each station will be compet-
ing within its own state (W). 

province (VE), or country in one 
of the three categories: (1) one 
Watt or less of output power; (2) 
five Watts or less of output 
power; and (3) over five Watts of 
ouput power. 

Each contact is worth one (1) 
OSO point. Multiply total OSO 
points (all bands) by the number 
of states/provinces and coun-
tries worked per band for total 
points. Bonus multiplier— 
emergency power (100% natural 
or 100% battery) times 1.5 of 
total. 

AWARDS: 

Certificates will be awarded 
to the highest scoring station in 
each state (W), province (VE), 
and country. 

ENTRIES: 

Log information must in-
clude: full log data with a sepa-
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Across 

1) 1981 FCC bombshell propos-
al (2 words) 

7) What the FCC proposes to 
call our service 

8) K2AGZ 
9) Synonym for frequency hogs 
11) Popular Soviet DXpedition 
prefix during 1981 

14) What the FCC said to ex-
panded 160-meter privileges 
in 1981 

16)   do you do it? 
18) 1981: a weak year for many 
ham dealers to   rigs 

rate log for each band, name, 
address, equipment used, and 
power output. Logs must be 

received by the contest manag-
er no later than six (6) weeks 

after the end of the contest. 
(W) and (VE) please send an 
SASE, and all others please 
send two IRCs if contest results 
are desired. Send all logs to: 
Contest Manager, Michigan 

QRP Club, 281 Crescent Drive, 
Portland MI 48875. 

FIFTH ANNUAL 
INTERNATIONAL 

SSTV CONTEST 

1500 to 2300 GMT March 13 
1500 to 2400 GMT March 14 

The contest is sponsored by 

73 Magazine, R. Brooks Kendall 
W1JKF, and Dave Ingram 
K4TWJ. It is always held on the 

second full weekend of March. 
All amateur bands between 3.5 
and 29.7 MHz may be used. 

EXCHANGE: 

Exchange of pictures should 
include callsign, AST report, and 
contest number. FCC rules re-
quire verbal exchange of call-
signs of US stations. Do not in-

clude contact number. 

SCORING: 

One point for each station 
worked. A station may be 

worked once on each band for 

credit. 1 point for each state or 
province worked. 5 points for 
each country worked, but only 
once for 5 points. 5 points for 

each continent worked, but only 
once for 5 points. Total score is 
the sum of all the credits. Ex-
cessive discrepancies in the 
contest entry may cause dis-
qualification. Entries become 
the property of the contest com-
mittee. The decisions of the con-
test committee are final. 

ENTRIES: 

Activity sheets should show 
station worked, state or prov-
ince, country, and band ( 80, 40, 
20, 15, 10). Summary sheets 
should show number of stations 

worked, number of states or 
provinces worked, number of 
countries worked, number of 

continents worked, and total 

score. Contest entries should be 
postmarked no later than April 
30, 1982 Top scorer will be 
awarded a certificate and a 

year's subscription to 73 Mag-
azine. Certificates also will 
be awarded to the top scorer for 
the most countries worked, and 
also for the most continents 
worked. 
Send entries to either R. 

Brooks Kendall W1JKF, 10 
Stocker Street, Saugus MA 
01906, or David Ingram K4TWJ, 

Eastwood Village, No. 1201 
South, Rt. 11, Box 499, Birming-
ham AL 35210. 

( FUN! 

John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

THE YEAR IN REVIEW 

Here's for 1981! Now that was a year. Remember the great songs 
we listened to on 2 meters? How about those wonderful movies we 

watched on our MDS downconverters? I don't know about you, but I 
feel very nostalgic about that year. It seems, as the old saying goes, 
like it was only yesterday. 
Obviously, ham radio had its usual happenings in 1981. The 

customary array of scandals, court actions, FCC denials, and net 
jammers—all in the name of international brotherhood, of course. 
So, with a flutter in our voice and a crack in our heart, let's relive 1981 
all over again. A year of destiny! 

ELEMENT 1—CROSSWORD PUZZLE 
(Illustration 1) 

19) A 2-meter rig (abbr.) 
20) Not CW, not RTTY, not Fax, 

not SSTV... 
21) Number of bands 

by a monobander 
22) Computer   chart 
24) "Knights of Malta": now 

DXCC 
25) Nobility or DXCC 

total 
26) Spain 
27) Interrupted code (abbr.) 
28) What a contest should be 
30) Propaganda station (abbr.) 

32) Ham radio legend 

covered 

running 

33) What you did at your club's 
picnic last summer 

34) Proposals for this new spot 
were firmed up during 1981 
(2 words) 

Down 

1) FM tone (abbr.) 
2) Expression of discovery 
3) Norway 
4) This and a leg would buy you 
a new rig during 1981 

5) What many hams thought 1 
across was 

6) "Fruit" often found on RTTY 
these days 

8) Many hams headed here 
again last spring 

10) He introduced a bili affect-
ing hams in 1981 

12) FCC began calling this a 
"siemens" in 1981 

13) Amateur space program's 
anniversary last year 

15) Electromagnetic range 
17) Ham radio turns us 
22) New 1981 FCC head honcho, 

big cheese, numero uno, Mr. 
Big, top dog 

23) Austria 
29) What the ARRL's directors 

said to raising dues 
30) FCC rule (abbr.) 
31) Travel plans of many DX-

peditions were complicated 
by the firing of some of this 
agency's workers (abbr.) 

ELEMENT 2—MULTIPLE CHOICE 

1) During 1981, the FCC issued a number of amateur stations spe-
cial authority to experiment with a new communications mode. This 

11 

8 

14 15 

7 

U U U 
12 

16 17 

13 

U U 

18 

10 

19 20 

21 22 

3UI 

23 

26 24 

28 29 30 

25 

31 

27 

33 

34 

Illustration 1 
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technique, which uses 10 to 100 times the bandwidth of convention-
al modes, is known as: 

1) Spread Spectrum 

2) Spread Sideband 
3) Spread Frequency 
4) Packet Radio 

2) According to the FCC, John W. Munson, Jr., K6E0A, was sen-
tenced to 3 years probation, fined $500, and ordered to undergo 

psychotherapy for saying the following over the air: 
1) "Is this frequency in use?" 
2) "I would love to shoot me a couple of Feds." 
3) "Help, help! My boat is sinking!" 
4) "Five-nine, Cal." 

3) It's been a rough year for the ARRL Central Division. First, their di-
rector is "fired," next, the recall balloting of his successor gets 
fouled up. Exactly what problem afflicted the recall election? 

1) Ballots went to members of the Hudson 
Division. 

2) The League forgot to enclose ballots in 
many of the envelopes they sent out. 

3) Ballots were mailed with insufficient 
postage. 

4) The ballots got lost at the bureau. 

4) OSCAR 9, launched on October 6, 1981, was built by hams from 
what country? 

1) United States 
2) Great Britain 
3) Japan 

4) West Germany 
5) Another ARRL scandal had something to do with QSL cards. 
What happened? 

1) A bunch of 6-land hams submitted phony 
pasteboards for DXCC credit. 

2) The League lost thousands of WAS OSLs 
when they were accidentally dumped in a 
paper shredder. 

3) The ARRL announced that after July 1, 1981, 
they would no longer return QSLs submitted 

for DXCC awards. 
4) A League vice director was caught sending 
in forged OSLs for WAC. 

ELEMENT 3—MATCHING 

Even with a collapsing economy, manufacturers in 1981 brought 
out the usual array of new ham stuff. Here, match the product to 
its maker. 

Column A 

1) ST-71T 
2) IC-3AT 
3) FT-ONE 
4) CT2100 
5) TR-2500 

6) 100 
7) S-4 
8) MBA Reader 
9) Micro-RTTY 
10) 0Matic 

Column B 

A) Heathkit 
B) Yaesu 
C) Santec 
D) Tempo 
E) Icom 

F) TriggerTronix 
G) Hal 
H) Bearcat 

I) Kenwood 
J) AEA 
K) Kantronics 

ELEMENT 4—TRUE-FALSE 

True  False 
1) In 1981, the FCC eased amateur ID 
rules. 

2) The FCC began the practice of 
issuing special event callsigns again 
last year. 

3) The FCC took action, in 1981, to take 
away our band at '215 MHz. 

4) OSCAR 9 has on-board SSTV 
capability. 

5) The first US packe*. repeater became 
operational during 1981. 

6) Last year, many African countries 
began pushing for the creation of a 
fourth ITU region. 

7) In last year's FUN! poll, 14% of the 
participants admitted to jamming 
other stations. 

8) Bo Derek became a Novice in 1981. 

9) An FCC 1981 working paper 
proposed, in part, establishment of a 
code-free VHF ham ticket, amateur 
privileges on some CB segments, 
and an expansion of Technician 

privileges. 
10) The technical breakthrough of 1981 
was the development of a 3-element, 
top-performance, triband beam that 
could fit in your pocket. 

ELEMENT 5—CRYPTIC PUZZLE 

By using a standard substitution code, decipher this message: 
MH PYY MYCQKH CXMC MPPVYCVB KNW XKUUL QH MH 
QHBOWVYC FML FMO CXV VDQJQHMCQKH KP CXV PQW0C-

YDMOO WMBQKCVDVSXKHV DQYVHOV 

THE ANSWERS 

Element 1: 
See Illustration 1A. 

Element 2: 
1-1 Better save up for that new "spectrum spreader." 
2-2 And they took away his ham ticket, too! 
3-2 The problems never cease. 
4-2 Gee, a G-sat. 
5-1 Ever wonder why anybody would even want to cheat for 

a DXCC? 

Element 3: 
1—C, 2—E, 3—B, 4—G, 5-1, 6—H, 7—D, 8—J, 9—K, 10—A. 

Element 4: 
1—True. Now IDing is strictly a one-way street. 
2—False. Well...1 can dream, can't I? 
3—True. In accordance with WARC wishes. 
4—True. Stand outside and wave as it passes. 

5—True. KA6M/6 is San Francisco's "digipeater." 
6—True. Four's company... 
7—True. Amazing, no? 
8—False. The line of Elmer volunteers forms on the right. 
9—True. The line to comment also forms on the right. 
10—False. And I've also got a bridge in Brooklyn you may be 

interested in. 

Element 5: 
Coded as follows: 
A B C D E F G H I JK L M N O P Q R S T U V 
M U Y B V PA X Q Z I DJ H K S R W O C N E 

W X Y Z 
FT L G 

AN FCC ACTION THAT AFFECTED OUR HOBBY IN AN 
INDIRECT WAY WAS THE ELIMINATION OF THE FIRST-CLASS 
RADIOTELEPHONE LICENSE 

SCORING 

Element 1: 
Twenty points for the completed puzzle, or 1/2 
tion correctly answered. 

Element 2: 
Four points for each correct answer. 

Element 3: 
Two points per match. 

Element 4: 

Two points for each correct answer. 

Element 5: 
Twenty points for the completed puzzle. 

point for each ques-
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Illustration 1A. 

How well did you remember '81? 
1-20  points—Comatose during 1981 
21-40  points—"It's kinda fuzzy" 
41-60  points—"I remember it well" 
61-80  points—"Like it was yesterday" 
81-100 + points—Perfect recall 

READER'S CORNER 

Do you have ham-related puzzles you would like to share with 
FUN's readers? Then send them in for a chance to see your name in 
print. This month's contribution is by Bob Young W1MXI, of Bel-
mont, Massachusetts. 

Five hams set up a schedule with five DX stations.They agreed to 
use five different frequencies, and it was also agreed that the five 

hams would work the DX stations in a prearranged sequence. From 
the following clues, determine each ham's call, the DX station each 

is now working, and the DX station to be worked next. (Ed. Note: 
Names and callsigns do not represent any living amateurs.) 
A) The rotation sequence is the same for each ham. 

B) Bob, who is not W1XT, will work Mongolia next. 
C) W1J0 will not work Hong Kong next. 
D) Tom, W1XT, the ham now working Mongolia, and the ham who 
will next work Taiwan are four of the five hams. 

E) Jack, who previously worked Taiwan, will not next work Hong 
Kong. 

F) Pat is neither W1 WW or W1J0, nor is she now working Hong 
Kong. 

G) One of the hams is Dan, whose call is W1YS. 
H) Tom is not W1 WW. 

I) The ham who will next work Korea is not now working Hong 
Kong. 

J) W1BX will not be working Hong Kong next. 
K) Jack is not now working Mongolia. 
Send in your answers. We'll print the name and call of everyone 

who solves this puzzle. 

WORKING NEXT 

W1XT 

WIJO 

Japan 

Korea 

Taiwan 

Hong 
Kong 

Mongolia 

Japan 

Korea 

Taiwan 

Hong 
Kong 

Mongol. 

vveRcrig NQW 
Bob  Dan  Jack  PaI  Tom  Japan Korea wan THong 

Kong 

WORKIND HEXT  I 
Mon. 
wha  Japan Korea wit  ,7,;"4 golla 

CORRECTIONS 
IC-2 owners who attempt the 

MARS modification described 
on page 113 of the October, 
1981, issue of 73 may not find a 
brown jumper on the underside 

of the MHz thumbwheel switch. 
Another color of wire may have 
been used. Avoid any brown 
jumper that is not located on the 
switch. 

Tim Daniel N8RK 
73 Magazine Staff 

In building the "Lab-Quality 
High I Supply" that appeared in 
your March and April, 1980, is-
sues, I have encountered sever-
al problems that, as far as I 

know, were never mentioned in 
your corrections column. The 
problem is in the current-limit-

ing circuit and its connection to 
the rest of the supply. 

Pin 7 of IC2 will go low when 
the current falls below the set 
level, not above it as the article 
states, Also, when pin 7 goes 
low it will pull pin 2 low, causing 
an increase in output instead of 
a decrease. This results in the 
pass transistors running wide 

open when the current falls 
below the set level and regula-
tion to the set voltage when ex-
cessive current is drawn. 
I solved the problem by 

switching the connections 16 
and P on the edge connector 
and connecting the anode of D3 
to pin 3 of IC2 instead of pin 2. A 
simpler solution that should 
work is to reverse D3. 

The supply works fine now 
and I have been running my HF 
rig with it. Thanks for the good 
construction article. I think 73 is 
one of the best magazines 
available for good construction 
and theory articles for those of 
us who like to home-brew our 
equipment. 

Jim Skinner AC7C 
1032 5th Street 

Bremerton WA 98310 

Reader Jim Skinner AC7C (this 
is a call?) has made some good 
points on the article, "Build 
This Lab-Quality Hi I Supply," 
as featured in the March and 

April, 1980, issues of 73 Maga-
zine. Of all the projects I have 

had published in 73, this one has 
shown the most interest. To 

date I have received over 44 
queries on it, a record. Most 
all of the letters concerned 
substitutions of the power tran-
sistors with house-numbered 
devices. A few others concerned 
the design itself. One reader 
queried about the overcurrent 
shut-down circuitry. From what I 
have been able to discover, this 
reader (and Jim) have the inputs 
of the op amp comparator re-
versed. That will cause the prob-
lem he mentioned. Let me close 
by saying that I am delighted 
with the interest readers have 
shown in the project; it sur-
passed anything I could have 
imagined back in 1976 when it 
was designed. 

Gary McClellan 
La Habra CA 
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W2 N S D/41 
NEVER SAY DIE 
editorial by Wayne Green 

from page 10 

the gap. Setting up a RTTY ma-

chine and a couple of CW sta-
tions is not going to make it. I've 

seen so many ham attempts at 
showing off at malls and fairs, 
but with nothing to draw in the 
people. This is show business, 
too... and you have to get 'em 

in with something dynamic. A 

couple of rigs and operators, sit-
ting behind a table, is not show 
business. 

Okay... now you write the ar-
ticles and tell us how to get 
things moving. 

FRUIT BASKET LEAKS 

His Majesty King Hussein 
(JY1) paid our country a visit 
recently. After some heavy-duty 
meetings in Washington, Hus-
sein headed out to Los Angeles. 
He must not read our Looking 
West column. At any rate, the 
L.A. hams got all excited when 
Hussein called in on the Henry 
repeater and began working the 
lists of stations anxious to say 
hello. Wonder of wonders, par-
ticularly for that area, everyone 
behaved... probably for the 
first time in several years. The 

whole group was proud as hell 
of their ability to cope with royal-
ty and put on a good show. 
Frank W6A0A got things set 

up to do a 20-meter-to-two-meter 

relay from Jordan that night 
when His Majesty returned from 
a dinner engagement. The gang 
had everything set, waiting for 
the big moment. Sure enough, a 
bit late but still game, Hussein 
arrived back at the hotel and 
checked into the repeater. At 
that moment, to the utter 
dismay of everyone, someone 
got on and let loose with the 
four-letter words, reading the 
king off. That certainly was the 
time for someone to have a 
finger on the repeater con-
trols... but no one did and Hus-
sein checked out immediately, 
remarking that he really didn't 
need that. Everyone felt ab-
solutely terrible about it and you 
can be sure that there are going 
to be some major efforts at corn-

paring voice prints of every ac-
tive station in the area. 
On the other hand, consider-

ing the way things have been go-

ing in L.A., I don't think anyone 
was really surprised. It has got-
ten so normal to get on the 
repeaters and jam them with 

obscenities that few blink an 
eye when it happens. Fortunate-
ly, that phenomenon is pretty 
much restricted to Los Angeles. 
I check in on the repeaters as I 

travel and I don't hear anything 
like that anywhere else in the en-
tire world. 
Your Majesty, if you happen 

to read this, I'd like to apologize 
for all of the good guys... and 
they are in the great majority. 

SYNERGISM 

If you're not familiar with the 
term, it has to do with two or 
more things which, when mixed 
together, provide more than the 
sum of the parts. In the case of 
radio, we have just such a result 
when we mix in computers. Only 
a few people have yet grasped 
the magnitude of the computer/ 
communications mix which is 
coming up. 
You see, as computer prices 

come down, a result of the econ-
omies provided by microcom-
puters and mass-production ef-
ficiencies, they are going to pro-
liferate. But computers are the 

key to faster, lower cost, and 
more accurate communica-
tions, so our needs for commun-
ications facilities are going to 
grow along with the growth of 
computers. This, obviously, pro-
vides a challenge for amateurs. 
Computers already are sneak-

ing into amateur radio via the 
many keyboards which are be-
ing bought for both CW and 
RTTY communications. Fel-
lows, you haven't seen anything 
yet. ASCII communications is 
just barely getting started, hav-
ing been held back for years by 

the FCC's insistence that ama-
teurs transmit no signals that all 
of their monitoring stations 
could not decipher. The monitor-
ing stations, being about twenty 
years behind radio technology, 

forced amateurs to be the same. 
It is going to take a prodigious 

communications capability to 
allow everyone in business to 
communicate with anyone else 
via computer. . . instantly. We're 
going to need efficient high-
speed systems and whole new 

modes of communications. This 
is where radio amateurs can 
come in. . and will, if I have my 
way about it. 

Being the publisher of a grow-
ing number of computer maga-
zines, I have to stay on top of the 
technical developments as well 
as the sales and uses of these 
systems. It may be a bit frighten-
ing to old-timer hams to contem-

plate a new generation of hams 
who are into 26,000 word-per-
minute-digital communications, 
but that is exactly what is ahead 
of us... no matter how much we 
set our heels in to fight it. The 
day of CW is, at long last, going 

to fade away. As much fun as 
CW may be, it is a remnant of 
the old spark days and inexcu-

sably inefficient. Will we set up 
some 50-kHz-wide CW bands in 
the future for old-timers to get 
on and bat their slow messages 
out? Probably. 

Sure, it's fun to get on CW and 
make slow contacts with peo-
ple. But how much is involved 
other than fun? We are using a 
very valuable resource, the ra-
dio spectrum, and since there 
isn't enough there for every-
body, one of these days we are 
going to have to bow to the facts 

of life: You have to pay your 
way. There is no free lunch. . at 
least not forever. To the extent 
that amateurs can provide ser-
vices, we will be able to share in 
the resources, such as the radio 
spectrum. 
Right now we do provide 

emergency services. We are liv-
ing on past glories when it 
comes to providing trained peo-
ple for wartime use. .. we're just 
too far out of date with our CW 
and phone communications. 
We're in the past when it comes 
to providing new inventions and 
pioneering them. It's been over 
ten years since we've come up 
with anything of serious benefit 
to the world... such as FM and 
repeaters. I wouldn't claim a lot 
of benefit to the world when it 
comes to international goodwill, 
either. Perhaps the FCC was 
right when they proposed get-
ting rid of the list of reasons for 
amateur radio to exist in their re-
write of our rules. 
One way or another, we either 

have to bring amateur radio into 
the 1980s, with old-timers kick-

ing and screaming, or else we 
are going to have to watch over 

the demise of our hobby. We re-
ally do have to pay our freight. 

With the worlds of communi-
cations and computers coming 
together, we have an opportun-
ity to be heros again. The more 
we can invent and pioneer high-

speed communications sys-
tems built around the needs for 
computer communications, the 
more valuable we will be. The 
more that American amateurs 
can do this, the stronger will be 
the American technology... 
and American industry. Don't 
you really get a little sick of see-
ing virtually every major step 
ahead in technology coming 
from Japan? 
Amateurs can again be the 

elite of our electronics people. 
The ball will be carried by the 

youngsters we get into the hob-
by. The rest of us can cheer 
them on, help them with experi-
ments, and try not to screw 
things up any more than is acci-

dental. If you can't carry the 
flag, at least don't shoot the kid 
who is carrying it for you. 

GREEDY GREEN? 

In 1960, due to the low inter-
est in building by amateurs, 
there were very few construc-
tion articles in either QSTor CQ. 
I started 73 feeling that if I 
published enough construction 
projects I could get amateurs in-
to building again. I obviously 
would have done better with the 
magazine if I had catered to 
what the mainstream of ama-

teurs wanted . . . gossip and new 
product reviews. 
Sideband had just recently 

been invented by amateurs, so I 
ran every article I could on side-

band . . . how to build it, how to 
use it, and so on. Circulation, for 
a while, slumped as readers 
wrote in and protested all the 
sideband information. Side-

band, they felt, was a flash in the 
pan and would soon go away, 
leaving their age-old AM still 
king. Eventually, sideband 
caught on and circulation slow-
ly began to grow again. 
It was about this time that I 

realized that solid state had a 
big future for amateurs. I pub-
lished every article I could get 
amateurs to write about using 
transistors. Hams began to go 
solid state. It was a hard uphill 
climb, with OST and CQ fighting 
me every step of the way. In 
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1968, the technical editor of OST 

lashed out, saying that hams 

were tube people and that was 

why OST was not publishing 
transistor articles. Hams would 

always be tube people... tran-
sistors were and always would 
be inferior to tubes. .. a flash in 

the pan. 
Despite the ham industry be-

ing almost totally dead, having 

dropped 85% in ham sales as a 
result of a proposal to the FCC 
that ham licensing be turned 

back to the prewar system of 

just two licenses, I managed to 
keep 73 going. We were down to 

a staff of five in those lean days, 
but still I stuck to pushing ama-

teur radio and experimenting 

ahead of considerations of 

larger circulation. 

Just as we were beginning to 
see the light again, I spotted FM 

and repeaters as the best thing 

since sliced bread for amateur 
radio. In 1969. I started going full 
blast on FM. I ran hundreds of 
articles on how to build FM rigs 

and repeaters, published a wide 

range of books, started a repeat-
er newsletter, gave FM symposi-

ums around the country. .. all 
with no help whatsoever from 

any other ham magazine. The 

readers responded with their 
usual enthusiasm ..."drop 
dead with FM, it's a flash in the 

pan." Circulation dropped off as 

thousands of angry readers can-

celled their subscriptions. 

Eventually, FM became popu-
lar and things picked up again. 
The advertisers, ignoring the 

large number of FM and repeat-

er fans in 73, rushed to advertise 
their FM equipment in OST... 

as usual. 
If I wanted to be the Mork and 

Mindy of ham magazines. I 

would flood you with articles 

on CW. telling you how great 
it is. Every poll shows that hams 

do not want to change the CW 

license exam, no matter how 

destructive it is. So again I 
am choosing the way I think we 
must go and I intend to push 
amateur radio, kicking and 

screaming, where it needs to 

go... both for the future of ama-
teur radio and for the future of 

our country. The two, I feel, are 

closely entwined. 
There are several factors 

which I see as significant as far 
as the future of amateur radio is 
concerned. One is that we are 
using what is still a very yak, 

able resource.  . the radio spec-
trum. Thus, if we are going to 

pay our way. we have to provide 

benefits to both our country and 

to the world. Much of the future 
lies in the microwaves and satel-

lite communications, so if we 
keep our ham technology twen-
ty years behind there will be no 
space for us where we need it. 

By keeping our amateur popu-

lation down we are able to make 

do with communications tech-
niques which are twenty to sixty 

years old and won't have to 

come to grips with digital elec-

tronics and modern technology. 
If we start growing, this will 
force us to invent and pioneer 
better systems... just as the 
overcrowded AM bands of 1960 

forced the acceptance of side-

band.  over a lot of old-timer 
dead bodies. 
Unless we take our role as an 

experimental group seriously, 

we will eventually be lumped 
with the CBers into one blab ser-
vice... one which can at any 
time be pushed out if something 
more important comes along. 

Those of us who are using our 

ham bands just for fun should 
realize that we got them be-

cause past amateurs provided 

new inventions, emergency ser-

vice. international goodwill, and 
one hell of a bunch of techni-
cians for W WII. .. when 80% of 
the licensed amateurs went to 
war. 

We earned the frequencies 

we are using and now there are 
many amateurs who feel that for 

some reason they have a "right" 
to them. Amateur bands are 

plain old radio frequencies and 
will be parcelled out for the 
best use that can be found for 
them. If we use them merely for 
rag chewing and DX pileups, I 

guarantee you we will lose out 

in the long run. Many amateurs 
really don't care whether there 

are any ham bands in ten years 

or not. They want to enjoy them 

. and curse them .. . now, and 
what happens later is of no 

consequence. 
The long range survival of am-

ateur radio lies in our providing 

service which is worthy of the 

frequencies we are using. 

Pushing for the growth of am-

ateur radio is silly from a finan-

cial point of view. Fortunately, 

my computer magazines are do-
ing well and can carry 73 

through the storms ahead. Per-
haps you can understand why I 
get a bit exasperated when 

someone writes in and says I'm 
pushing for more hams in order 
to make more money from ama 
teur radio 

WORKING THE PILEUPS 

Down through the years of op-
erating from relatively rare DX 

spots, I've tried every known 

method of sorting out the pile-

ups. The problem, as I'm sure 

you recognize, is in getting the 

call letters of the stations call-

ing...and it can be a rough 

problem when there are hun-
dreds of stations trying to get 

through. 
If you have a good strong 

signal you can sort things out 
much easier than when you are 

just barely making it through. 

A good system for working pile-
ups should allow you to cope 

with weak signals from your 

station. 
Hardly a day goes by that I 

don't hear some frustrated DX 
operator trying to cope with the 
pileups and failing miserably. 

His weak signals are being 
covered up by the stations call-

ing him and no one can tell when 

he is transmitting, which leads 

the turkey DXers to just keep on 

calling, in case the chap might 
be listening. Some of the DXers 
will get mad at each other and 
overlap their calling so no one 

can ever hear the rare station. 

Lists are one way around this, 
but they are slow and annoying 

to everyone involved. If one were 

able to find good, sharp list 

takers, that system might work 

reasonably well, with one sta-

tion taking a list perhaps 10 kHz 
higher and another 10 kHz low-
er, each passing along about 20 

calls at a time. This can work, 

but it isn't a good system in my 

experience. 
It is difficult for the rare sta-

tion to give the situation a lot of 

thought when he is facing the 

pileups. Most of them blunder 
along, not really knowing what 
to do. I suggest that it is a 
kindness, when you run into a 
situation like this, for an opera-

tor with a good solid signal to 

take a few minutes of the DX 
station's time and offer some 

suggestions on speeding up his 

process. 

The best system I've been 
able to work out...the one 

which gets me the most con-
tacts per hour... which, after 

all, is what I'm visiting the rare 

country for... is one which can 

be used with even weak signal 
strengths. It is one which allows 

me to work not only the louder 

stations but right on down to the 

weak mobiles on channel. It 
does stick to one frequency ra-
ther than spreading the callers 

all over the band, jamming fifty 

other contacts. 

This system consists of lay-

ing down the rules for the callers 

in no uncertain terms. The rules 
are simple and must be fol-

lowed. Any stations which break 

the rules will be worked, but will 
not get a card. 

1. Stations are to call me for a 
period of fifteen seconds and 

then listen. 

2. Stations are to call a maxi-
mum of three times during the 

fifteen seconds. 

3. Stations are to give the last 
letter of their call phonetically 

and nothing else. 
4. Operators are to spend 

their time listening and answer 

only when requested to. 
5. Operators who try to force 

CW contacts without getting an 

okay first will not get a card. 
6. QSL information will be 

given every few minutes, so 

listen, do not request it. 

This system allows me to 
write down the last letter of ten 
to fifteen different stations dur-
ing the calling period. I then 

come back and get the full call 

of each calling station and ex-

change signal reports. 

When there are too many peo-

ple calling at one time, I break it 

up by call area or by country. 

Sometimes it is handy, where a 
lot of different countries are 
calling, to ask for calls accord-
ing to the number in the call. I've 

often been surprised when 
working the States and asking 

for, say, threes, to have a TF3 or 
an SM3 call in ...even UK3. Of 
course, there are some foreign 

stations who refuse to under-

stand English and will call with-
out stopping, ignoring all re-

quests. I sigh, work them, and 
mark the log for no QSL. 

When you're on a DXpedition, 

you don't want to waste any 
more time than necessary, so 

you want your contacts to be 

made as quickly as possible. 

Also, when you are one of the 

pilees in a pileup, you want to 
waste as little of your time sit-

ting around...or in yelling into 
the mike... as you can. If you'll 

encourage DX operators in rare 

spots to get on the stick and 
speed up their operations every-

one will have more fun. And 

that's the name of the game. If it 

isn't fun, we'll stop doing it. 

BUNK IN 73 

The November DX column in 
73 was full of the same old bunk 
I've been reading for some thirty 
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years now. Boy, I feel like I'm go-

ing through the 1920s and the 
emotional arguments over 

spark, with old-timers holding 

on with "spark forever" slogans. 

I see the same old hogwash 

about CW being able to get 
through better than phone when 
signals are weak. The edge used 

to be a big one when we were 

using AM. Perhaps the "CW for-

ever" crowd has not noticed 

that amateurs have invented 
sideband. 

Another old-time rationaliza-

tion has to do with CW rigs be-

ing cheaper than those for side-
band. Yeah? The Heath HW-32 
put that one away. How many 
CW-only rigs do you see today? 

Sure, a CW rig is easier to build, 

but where are they home-build-
ing rigs these days? Don't try to 

tell me about the poor amateurs 

in third world countries... 

they're not on the air because 

their dictators don't want them 
on the air, not because equip-
ment is hard to build. Except in 
the larger countries, it is the 

wealthier people who are on the 
air. 

Calling all phone ops the 

equivalent of CBers is ba-
loney...emotional slop. 

CW is increasing in use these 
days because of the digital-elec-
tronics systems developed 

which generate and decipher 
Morse code. If they would use 

the equipment with ASCII it 
would be much more efficient. 

You need FSK if you are going to 
combat fading, jamming, noise, 
and so on. 

If we would help people enjoy 

the use of CW because it is fun 

and stop trying to lie about it, 
we'd have a lot more CW opera-

tors... and better ones. The big-

gest boost we can ever give CW 

is to stop jamming it down the 
throats of newcomers and using 

it as a skill filter to keep people 

from getting ham licenses. We 

have a technical hobby and I'd 
like to see entry to it gained via 
an honest technical exam... 
without the cheat books from 
Bash and the League. 

MORE DETECTORS 

The only thing that may stand 
between you and a speeding 

ticket if you happen to be trans-
mitting in a radar trap is a detec-

tor. Many hams have been hit 
with this, as unfair as it is. 

It is worth almost any invest-

ment to avoid having a chase 

car stop you, lights aflashing. 

And if that isn't enough, wait un-
til you face our judicial system. 

You can read more about the 
traffic court system in the Aug-

ust issue of Car and Driver. The 
bottom line is that, facts aside, 

you lose. You will end up paying 
the fine, your lawyer, and addi-

tional insurance premiums. The 
bottom line makes the cost of 

the radar detector look cheap. 

Our court system is not 
geared to dispense justice, but 

rather to collect fines. It is big-

ger than you are. The best way 

to win is not to get into the 

clutches of the law in the first 
place. They really don't care 

how innocent you are and it 

won't cut any mustard with 
them. 

If you are going to be foolish 

WARC-BAND BEACON 

As a result of the 1979 World Administrative Radio Con-

ference (WARC), three new HF bands were allocated to the 

Amateur Service. It will be some time before these bands are 

made available to US hams for general use. However. the FCC 

granted W4MB a license for Experimental Station KK2XJM to 

operate in the three new bands. Below is the operating 
schedule of the KK2XJM beacon during the first nine weeks of 
1982. For further information, to OSL, or to establish special 
test schedules, contact R. P. Haviland W4MB, 2100 S. Nova 

Rd., Box 45, Daytona Beach FL 32019. 

Date 

January 7 

January 14 

January 21 
January 28 
February 4 

February 11 
February 18 

February 25 
March 4 

MHz 

10.140 

24.930 

18.108 
18.108 
24.930 
24.930 

10.140 

18.108 
24.930 

Power (Watts) 

30 

3 

3 
3 

3 

3 

30 

30 
30 

enough to transmit while you 
are driving, you'd better figure in 

another $250 for a radar detec-

tor. That will tell you when to 
shut up while you pass the po-

lice radar units. 

You want a superheterodyne 

type of detector. Do not fall for 

any of the imaginative technical 
names which are similar... 
these do not work as well. None 

of them work that I have tested, 
and I've tested a bunch. Any of 

the superhets will do the job you 

want .. . whether it be the Whist-
ler 0-1000. the Radar Intercept, 

the Gul, the Fox, and so on. 
Superhet, that's the ticket (or 

lack of a ticket). 

So far in my tests I've found 
that the Cincinnati Microwave 
Escort is the best. Sometimes 
the edge is slight... but the 

S-meter on it is most helpful in 

giving me an idea of the close-

ness of the radar unit ... and in 
discerning the home or busi-

ness radar security systems 

which I pick up. The Escort is 
still $245 and sells by mail only. 
It's made by a bunch of hams in 
Cincinnati. 

While the Escort and the su-

perhet Fox can be easily stuck 
on the dashboard via some Vel-

cro tape, the Gul detector is a 

fat oval unit which is a bit more 

difficult to mount. Works fine. 

The J. R. Microwave Radar Inter-
cept unit is flat and designed to 
snap on the sun visor. A mercury 
switch turns it on when you flip 

it down. It is almost as sensitive 

as the Escort. It wires perman-

ently into the car, a drawback if 
you like to hide your $250 

goodies when you park. If you 

are sensitive to the police see-

ing your detector, the Intercept 
is certainly up out of the way 

and fairly invisible. I've never 
had any flack about detec-
tors... even in Connecticut, 

where I've driven my van with up 

to seven of them mounted on 
the visor, dash, and so on. 

ARTICLES NEEDED 

One of the reasons I bothered 

to start 73 back in 1960 was that 
I felt amateurs should read more 

articles on building things. At 
that time, the enthusiasm for 

building had dropped consider-

ably... partly as a result of the 
drying up of surplus gadgets to 
work with, but mostly because 
the two ham magazines of the 

time, CO and QST, were publish-

ing so few construction pro-

jects. Indeed, that has con-
tinued pretty much unchanged 

to this day. 

Building is fun. Today, with a 

handful of ICs we can build gad-
gets which were far beyond us 

only a couple of years ago. To-
day we have almost unlimited 
horizons for home-building of 

experimental gear. With the 

communications demands of 
computers, we need to develop 

new modes of communications 

and get them to work. 

Those of you who are building 

and designing new equipment 

have a responsibility to come 
away from the workbench now 
and then and pass along what 

you've learned. Your enthusi-

asm will get more hams to build-
ing and they, in turn, will get still 

more hams interested. We're 

ready at 73 to help you get your 

material into good professional 

finished form. 
Writing articles is easy. We do 

have an author's guide, if that 
will make you feel better. No 

charge, so the price is right. 
Mostly you have to remember to 

double-space your typing, to use 
a typewriter with upper and 
lower case (not a IT machine), 

leave generous margins... and 

get your details right. Photos are 
most helpful. Templates, PC-
board layouts, and so on are 
invaluable. 

It is most exciting to be a pub-

lished author. You will hear 

about it from your friends for a 

long time. You'll get ego-boost-
ing mail from all around the 

world. Hams will remember you 
on the air for a surprising length 
of time. And your family may 
show a new respect. You also 
get paid for the article, a little 

nicety which will pay for much of 
the project in most cases. And if 
you have something which looks 

like a commercial product, you 
could end up with a handsome 

royalty. 

Send your articles to The Edi-
tor, 73 Magazine, Peterborough 
NH 03458. 
Clubs can help with this by 

getting members to bring in 

their new construction projects 
for a short show-and-tell ses-

sion at meetings. This will not 
only encourage the chaps who 

are building, but it also will get 
more of the club members think-

ing in terms of giving it a try. 

Building has never in history 
been easier. A few ICs. some 
perfboard, and almost anything 

can happen. 
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TRAVELS WITH WAYNE 

Everyone has heard of the Ipanema beach 
at Rio de Janeiro. Our hotel was on Sao 
Conrado, around the corner. Here I arrived, 
eyes at half mast, after an all-night, red-eye 
flight from New York. The plan to stop at 

Brazil had been a sort of last-minute idea to 
cater to my fetish for visiting as many coun-
tries as possible.. . bringing me up to 99 if 
you count the UN building in New York. . . 
which I do. If it's good enough for the 
League, it's good enough for me. Not hav-
ing arranged a ham license for Brazil, I was 
left with nothing more to do than rest 
up. . . and watch the hang gliders jump off 
the right-hand knob of Pico da Tijuca and 

then flutter back and forth for hours in the 
updraft coming from the ocean up the 
mountain. 

Once rested, if a couple of short naps, a 
business conference, and a big dinner 
qualify as rest, we were back out to the air-

port and on our way to Johannesburg. Even 
in Brazil we felt the controller strike when 
our plane arrived from the US two hours 
late, bringing us into Johannesburg well 
after midnight. Both computer and ham 
friends were at the airport, despite the 
hour... and within minutes I was saying 
hello via one of the local repeaters to hams 

all around the city. A long plane ride may be 
comfortable for a deaf amputee, but the 
rest of us, with little leg room, kids crying, 
food every couple of hours, people bumping 
up and down the aisle, movies being 

shown. .. and so on. . . stagger off the 
plane disoriented and dazed. My first real 
awareness of Johannesburg was the next 
morning, early, when Julius ZS6AF came up 
to present me with a loaner Kenwood 
TR-2400 and charger. I opened the window 
curtains and was taken aback by the view. It 
was like Chicago or Philadelphia, not Africa 
and mud huts. 

I'll bet you've been wondering what hap-
pened to all those old VW beetles. I found 

them, painted yellow, and being used as 
taxis in Rio. The chap on the left is trying to 
get his clothes straightened out after leav-
ing the sardine-can ride, complete with bag-

gage. In New York, when you see something 
like this it means the chap is being mugged. 

Doug Goldman 3D6BG hasn't got a whole 
lot of signal from this rig, but then he is no 
pileup fan, so this does what he needs. It's 
sitting there for visiting hams to operate. Of 

course, it doesn't hurt if you stay at the ho-
tel Doug has built. You won't find better 
food anywhere... and I can show you at 

least a half pound put on there as testi-
mony. Fortunately, ham conditions were 
stinko so I got a chance to talk with Doug, 
get around the country and take some 
pictures. . . and even rest up a bit. . . for a 
change. Hamming comes first, of course 

. . . then food. . . then my wife. . . then rest 

. . . just like any other serious ham. 

Swaziland looks like this. I'm not sure where 
they keep all of the African jungles, but I 
can tell you they don't seem to be in South 
Africa or Swaziland. Mostly farms in South 
Africa and idle land elsewhere. That's one 
of the motel units of Doug's Smoky Moun-
tain Hotel on the left. 

Alda Campos, at the right of Sherry, met us 

at the airport and drove us to our hotel. After 
we were partially rested she picked us up 
and took us to see her father's computer 
store. . . and plant, making Apple-like com-
puters. I like the eating part of trips. That's 

her father on the left, Aldenor. It's a big hap-
py family and we did a good job in this meat 
restaurant...all different kinds of meat. 
The waiter on the end is hacking off more 
meat. How do I manage consistently to stay 
20 pounds overweight? No problem, I just 
enjoy meals like this one. Here Sherry and I 

are doing our best to keep up with end-
less courses. Computer people can be as 

nice as hams! 

Wayne Green lost in Africa (heh, heh)... I 
could see the headlines in OST as we strug-
gled to get our rented Cessna started. After 
an hour of screwing around, it got going. . . 
as did we, heading about 300 miles to Swa-

ziland and another country for me. I tried to 
forget the plane by talking with my HT 
through the South African repeaters. As we 
neared Swaziland, I was assured through 
the Mbabane repeater that my license was 
in order. I checked the charts and changed 
from W2NSD/ZS to W2NSD/3D6. 

Julius Lieberman ZS6AF, who runs the local 
ham store and is the importer for South 
Africa for Kenwood. His station is first rate. 
So is he. 
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NEW PRODUCTS 
TR-2500 HAND-HELD 

Trio-Kenwood Communica-
tions has announced the new 
TR-2500, a compact 2-meter FM 

hand-held transceiver weighing 
approximately 1.2 lbs., yet in-
cluding such features as LCD 
digital frequency display. 
10-channel memory with memo-

ry scan, built-in five-year lithium 
memory backup, manual scan, 
programmable automatic band 
scan, built-in tunable sub-tone 
encoder, built-in 16-key auto-
patch encoder, 2.5 Watts rf out-
put, HI/L0 power-output switch, 
and other features. The TR-2500 
comes complete with rubber-
ized antenna with BNC connec-

tor, 400 mAh heavy-duty nicad 
battery pack, and ac charger. 
For additional information, 

contact Trio-Kenwood Commu-

nications, PO Box 7065, Comp-
ton CA 90224. 

LEADER LDM-855 DMM 

Leader Instruments Corpora-
tion, of Hauppauge, New York, 
now offers a 31/2-digit digital 
multimeter that fills the need for 

both laboratory and field work. 
The new LDM-855 offers auto-

matic ranging, semi-automatic 
zeroing, and a large LCD display 
for straightforward, hands-free 
operation. When manual range 
or function selection controls 

have been changed, a momen-
tary audible tone is heard. When 
used in the resistance mode or 
for checking continuity, the tone 
is sounded continuously when 
short-circuit conditions occur. 
This enables the operator to 
make tests without having to 
constantly look at the meter to 
see if continuity is present. 

Other features include an au-
tomatic polarity indicator, ac 
and dc measurement functions, 
a LO-OHM mode to provide a 
lower test voltage, and a low-
battery warning incorporated in-

to the liquid crystal display. 
Dc voltage range is 0.1 mV to 

1000 volts with an accuracy of 
±0.5% of reading ±0.2% full 

scale on the 0.2-to-200-volt 

range. On the 1000-volt range, 
accuracy is 10 megohms, over-
load protection is 1000 V dc and 
ac peak. 
Ac voltage range is 1 mV to 

1000 volts. Accuracy for the 2-V 
range is ± 1% reading ± 0.4% 
full scale at 40 to 500 Hz. At 0.5 
to 1.0 kHz, accuracy is ± 1.5% 
reading ± 0.4% full scale. On 
the 20- and 200-volt ranges, ac-
curacy is ± 1 % of reading 
± 0.25% full scale for 40 to 500 
Hz, and  ± 1% of reading 
± 0.25% full scale for .5 to 1.0 

kHz. On the 1000-volt range, ac-
curacy measures in at ± 1.5% 
of reading ± 0.25% full scale at 
40 to 500 Hz. Input impedance is 
10 megohms and overload pro-
tection is 1000 V rms. 
Ac and dc current ranges are 

offered from 10 microamperes 
to 200 milliamperes. Resistance 
measurements are offered be-

tween 0.1 Ohm to 2000 kilohms. 
The display is a 3/8-inch, seven-
segment liquid crystal with a 
maximum of 1999 maximum. Re-
verse polarity is indicated, as is 

over-range and low battery. 

Primary power requirement is 
two C-cells. The LDM-855 mea-
sures 6-1/8 inches wide, 2-1/4 in-
ches high, and 4-7/8 inches 

deep. The unit weighs 1.1 lbs. It 
comes complete with instruc-
tions manual, a test lead set, 
and two C-cells. 

For additional information, 
contact Leader Instruments 
Corp., 380 Oser Avenue, Hap-
pauge NY 11788. Reader Service 
number 487. 

LOW-COST ETCHING SYSTEM 

Stellmaker Enterprises has 
designed a high-quality power 
etching system that is reason-
ably priced. The kit includes an 
air pump, air disperser, base 
with support for 41/2 -pint plastic 
tank with cover, mounting 
screws, and all necessary 

instructions. 
This compact system will 

etch PC boards up to 6" x 6", 
which is the size featured in 
most magazine articles. The 

acid agitated by the air pump 
makes for fast and more even 
etching. 
For more information, write 

Ste//maker Enterprises, 250 Pe-
quot Trail, Westerly RI 02891. 
Reader Service number 485. 

TRIO-KENWOOD 

R-600 RECEIVER 

Trio-Kenwood Communica-
tions has just announced a new 
general-coverage communica-
tions receiver, model R-600, 
covering 150 kHz to 30 MHz in 30 
bands. The use of PLL synthe-
sized circuitry results in highly 
accurate frequency control with 

maximum tuning ease. The unit 
features an easy-to-read digital 
display, AM, SSB, and CW re-
ception, built-in i-f filters, noise 
blanker, rf attenuator, S-meter. 

The Trio-Ken wood Communications TR-2500 hand-held. 
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front-mounted speaker, and 
operation from power sources 
of 100, 120, 220, and 240 V dc, 
50/60 Hz. Operation on 13.8 V dc 
also is possible, using the op-
tional DCK-1 dc power cable kit. 
For further information, con-

tact Trio-Kenwood Communica-
tions, PO Box 7065, Compton 
CA 90220; telephone (213)-

639-9000. 

MFJ-955 VLF/MW/SWL 
ANTENNA TUNER 

The new MFJ-955 VLF/MW/ 
SWL preselecting antenna tuner 
improves reception of 10-kHz 
through 30-MHz signals. The 
MFJ-955 connects between your 
receiver and antenna. You can 
peak desired signals while re-
jecting interference and reduce 
overload, background noise, 
cross modulation, and inter-

modulation. Front-panel switch-
ing allows push-button selec-
tion of two antennas and two re-
ceivers, and a front-tuning knob 
permits tuning for maximum 
signal strength. The MFJ-955 
measures 5-1/2" x 2" x 3" and is 
housed in a black and eggshell. 
white aluminum cabinet. 
For more information, con-

tact MFJ Enterprises, Inc., PO 
Box 494, Mississippi State MS 
39762; telephone: (800)-64 7-
1800. Reader Service number 
484. 

RF-670 SPEECH PROCESSOR 

Daiwa has announced a com-
pact audio speech processor 
that rivals the performance of rf 
types at an economical price. 
The photocoupler design deliv-
ers a high level of processing 
with a minimum of distortion. 
Traditional audio-processor de-
sign is handicapped by circuitry 
time constants that limit the 
ability of the processor to re-

The MFJ VLF/MW/SWL antenna tuner. 
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spond to rapid variations in the 
level of the input audio signal. 
The result is distortion and 

poorer performance. The RF-
670's photocoupler/variable-
gain amplifier design permits a 
very rapid response to input 
levels resulting in clean output. 
The RF-670 features Velcro' 
pads for easy mobile or base 
mounting. 
For more information, con-

tact MCM Communications, 858 

E. Congress Park Drive, Center-
ville OH 45459. Reader Service 
number 482. 

SURGE SHUNT 

The R. L. Drake Company has 
announced its new model 1549 

surge shunt. The surge shunt 
protects solid-state communi-
cations equipment from dam-
age caused by voltage tran-
sients entering the antenna sys-
tem. These transients usually 
are caused by atmospheric 

static discharges or nearby 
lightning strikes. 

The surge shunt can be used 

with both receivers and trans-
ceivers with up to 200 Watts out-
put. Convenient UHF-type coax-
ial connections are used, per-
mitting use into the UHF range. 

For more information, con-
tact the R. L. Drake Company, 
540 Richard Street, Miamisburg 
OH 45342; telephone (513)-866-
2421. 

MICROCRAFT 
CODE*STAR CODE READER 

CODE*STAR is a code reader 
designed for Novices, SWLs, 
and veteran amateur radio oper-
ators. It should also be very 
useful to persons learning or try-
ing to improve their Morse code 
skills. 
CODE*STAR's microcomput-

er monitors the incoming signal 
and converts it to characters on 

its large easy-to-read LEDs. 
CODE•STAR decodes Morse 

•110/4p.0  61#1641" Pc 

•96-. 

1010 amp.  r 

'uFIGE 
MO DEL 1549 

Daiwa's RF-670 speech processor. Drake's new 1549 surge shunt. 
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The Desco flashlight/mirror combination. 

code, Baudot (RTTY), and ASCII  optimized Morse code ranges 
code. There are two specially  with auto-tracking of speed 

from 3 to 70 wpm. Special pro-
prietary analog and digital filter 
methods are employed to sub-
stantially reduce errors. An au-
tomatic gain control circuit pro-
viding up to 16 dB gain helps 
maintain signals under fading 
conditions. A built-in code-prac-
tice oscillator is handy for code 

practice and learning the code. 
CODE•STAR operates on 12 

V dc, which makes it ideal for 
field or mobile applications. An 
ac adapter is included if you 
wish to operate it from 120 V ac. 
As a special option, you can use 
CODE STAR to drive a serial or 
parallel ASCII printer, TV termi-

nal, or computer. This ASCII out-
put port option is available as a 
kit that mounts inside CODE• 
STAR's cabinet on the PC board. 
CODE* STAR is available as a 

complete kit or factory wired 
and tested. 

For more information, con-
tact Microcraft Corporation, PO 
Box 513, Thiensville WI 53092; 
(414)-241-8144. Reader Service 

number 486. 

FLASHLIGHT/MIRROR 
COMBINATION 

Desco Industries, Inc., has in-
troduced the model 227 flash-
light/mirror combination. The 
plastic dental-type mirror clips 
to •Desco's model 225 dispos-
able pocket flashlight to provide 
an ideal combination for field or 
workbench. The unit comes 
complete and ready to use with 
two AAA batteries included. 

For more information, con-

tact Desco Industries, Inc., 761 
Penarth Ave., Walnut CA 91789; 
telephone  (7/4)-598-2 753. 

Reader Service number 483. 

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

Last month I mentioned a new 
FSK converter, the FSK-500 
from iRL, out in Columbus, Ohio. 
Let's take a look at this little 
gem this month. 
A few months back,  I 

examined the FSK-500's big 
brother, the FSK-1000. This box 
is not really a scaled down 1000, 
but rather a beneficiary of 
things learned from the larger 
unit. The FSK-500 is both a RTTY 
demodulator and an AFSK 
(audio frequency shift keying) 
tone generator. A RTTY modem 
(modulator/demodulator), if 
you will. 
A look at the receiving, de-

modulating, end shows quite 
a performer. Audio input is ac-
cepted through a standard 
phono jack, such jacks being 
used for all connections but 
the loop, as a 500-Ohm un-
balanced signal. That means 
that most speaker or "line" out-
puts will work just fine. The 

amplitude of this signal may 
range from 10 mV to 17 volts 
peak to peak! That's some 
range, folks. The audio is then 
passed through a limiter, and 
selectable bandpass filters are 
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available to optimize reception 
for either "narrow," with a band-
pass of 75 Hz and low-pass filter 
rolloff of 28 Hz, or "wide," with a 
bandpass of 145 Hz and a rolloff 
of 60 Hz. The narrow filter is nor-
mally used for 170-Hz shift 
RTTY; the wide position is useful 
for 850-Hz shift, as commonly 
used on AFSK, and ASCII 
transmissions. 

Three selectable shifts are al-
so provided. Along with the com-
mon 850-Hz and 170-Hz shift, a 
425-Hz shift is available. This is 
useful for copying commercial 
stations and other non-ham 
signals. By the way, the shift is 
selectable independently from 
the bandwidth, so odd combina-
tions can be easily set up. 

Internal mark-hold circuitry 
and autostart are provided, and 
the level at which a signal be-
gins to be decoded is adjust-
able by the front panel "thresh-
old" control. The general func-
tion is kind of like a RTTY-
squelch control, serving to keep 
the machine quiet when no one 
is transmitting. 

Tuning is aided by both a 
meter which shows a mid-scale 
deflection for mark and a full 
scale deflection for space, and 
by LEDs which display the mark 
or space status of the loop. 

Outputs from the FSK-500 in-
clude an RS-232 compatible out-
put, called "Data Out," which is 
useful for driving a video termi-
nal or computer. Of course, inter-
facing to a standard RTTY loop 
is provided, but, and this is not-
able, an internal loop supply is 
not provided. That means you 
have to supply the 60 mA current 
from another source. This is not 
too hard, and we will cover that 
in a little bit. 

As if that was not enough, a 
"Serial In" jack accepts either 
"dry" contacts, such as a reed 
relay or isolated keyboard, or 
RS-232 levels. This allows a 
computer to key the transmitter 
and loop. There is also a provi-
sion made for connecting a 
straight key for the mandatory 
CW identification. 

Remember I called this thing 
a "RTTY modem"? Well, here is 
the "mod" part. A built-in AFSK 
generator provides a low imped-
ance, clean, 50-mV audio fre-
quency shift signal. This can 
either key a VHF transmitter or 
AFSK, or, when fed to an SSB 
transmitter as detailed previ-
ously, result in a nice, clean FSK 
signal. 

A few more bells and whistles 
include a transmit/receive re-
mote function and an output 
able to key the push-to-talk line 
of most transmitters. Scope out-
puts are also provided for those 
of us who like to monitor the 
RTTY signal on such beasties. 

Now, the acid test is not what 
it looks like on paper or how 

pretty the case is, although you 
can see that for yourself in the 
photo, but how well it performs 
on the air. I also like to compare 
new equipment to older units to 
see if we have gained anything. 
So what I did was to find a rea-
sonably clear, but not solid, 
RTTY  signal and sit my wife 
down in front of the reveiver and 
ask her to tune it in. For compar-
ison, I set up my several-year-old 
ST-6 and asked her to comment 
on the two. 

Allow me to interject that my 
wife knows about as much 
about RTTY as most hams know 
about cooking blintzes. If she 
could do it, anyone could! 

Well, she could, and despite 
similar tuning indicators on 
both demodulators, i.e., two 
lights and a meter, the FSK-500 
appeared easier to tune. Now, I 
don't know if the filters in the 
ST-6 are more critical than the 
FSK-500, but I suspect that that 
is so. However, when we went 
looking for signals, there was 
not one that the ST-6 could copy 
that the FSK-500 could not do as 
well on. Very impressive. 

All in all, the FSK-500 is a very 
nice little box. For under $250, in 
a box 7.75 inches wide, 3.25 in-
ches high, and 7.375 inches 
deep (that does not even fill the 
size of this page!), you can get a 

demodulator that may well be 
all you need on RTTY, Murray, or 
ASCII for a long time. Check out 
iRL's advertisement here in 73 
or drop them a line at 700 Tay-
lor Road, Columbus, Ohio 
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The FSK-500 from iRL. 

43230. Be sure to tell them you 
read about the FSK-500 here in 
RTTY Loop. 

Oh yes, about that loop sup-
ply. One of the only sacrifices 
apparent in the design of the 
FSK-500 is the loop supply. Of 
course, if you are running a com-
puter-based station, you have 
no need for a current loop. If that 

is the case, turn the page and 
drool over the ads; otherwise, 
hang in here for a spell. Com-
mon teleprinters, such as the 

Model 15 Teletype', use a cur-
rent loop, usually about 150 V dc 
to 300 V dc, at a constant 60-mA 
current. It is not hard to design 
such a supply, and it makes a 
good construction project for 
the RTTY-neophyte. 

7vAC 50 VAC 

• 1300F 
I  250v 

25WK 

LOOP 

Fig. 1. A local loop supply. 

If you have a dc supply (we 
will worry about where the dc 
comes from later) providing, 
let's say, 180 V dc and you hook 

it up to the selector magnets of 
your teleprinter, what would 
happen? After the smoke 
cleared, you would have a worth-
less hunk of junk. Why? Remem-
ber that the resistance of the 
selector magnets is in the range 
of 100 Ohms. If 100 Ohms is 
placed across a 180-volt source, 
thinking back to Ohm's Law, it 
will draw (I = E/R) 180/100 equals 
1.8 Amps! That would produce 
about 324 Watts of energy. 

Think that's enough to fry the 
coils? I do. In order to limit the 
current to 60 mA, you have to 

provide enough resistance in 

the circuit. In our example, it 
would be (R = DI) 180 volts divid-
ed by 60 mA (0.06 Amps) equals 
3000 Ohms. So a 3000-Ohm 
resistor at, don't forget this, 180 
volts times 60 mA equals a tad 
more than 10 watts—let's make 
it a 15-Watt resistor or higher to 
play safe—is needed. 

In practice, you have to ac-
count for a variety of resistanc-
es; thus an adjustable series 

resistor is commonly used. A 
practical circuit is shown in Fig. 
1. By the way, don't get any 
bright ideas about eliminating 
the transformer and just rectify-
ing the ac into loop current. We 
don't need any hot teleprinter 
chassis around. 

KAHANER REPORT ) 
Larry Kahaner WB2NEL 
PO Box 39103 
Washington DC 20016 

DIRECT BROADCAST 
SATELLITES: A LONG 
WAY TO TRAVEL 

The fate of Direct Broadcast 
Satellites is up in the air. 
Unlike low-powered satellites 

similar to SATCOM 1 and 2, 
which are mainly used to relay 
TV programming to cable com-
panies owning big dishes, high-
powered DBS birds aim their 
beams directly at smaller-
dished consumers. Plans call 
for viewers to rent or purchase 
•eceiving gear and distles (less 
than a meter in diameter) and for 
satellites (more than 200 Watts) 
to reach homes in as much as 
one-half of the country at the 
same time. 
Some DBS hopefuls plan sub-

scription TV services—in which 
case you must buy or rent their 
decoder—but others suggest 
that advertiser-supported pro-
gramming is the way to fly. Still 
others say that regular video 

programming isn't enough to 
woo the public. They plan high-
resolution TV and data banks 
for home computer hobbyists. 

Although the DBS dream has 
been around for some time, only 
in the past few months has the 
FCC tackled the complex policy 
and technology issue involved 
in such systems. Last July, they 
decided to okay DBS on an inter-
im basis pending further discus-
sion. They also agreed to tenta-
tively accept more than half a 
dozen license applications. 
However, no DBS applicants ex-
pect to begin full operation for 
another 2 to 5 years. 

Some technological hurdles 
need to be jumped. For in-
stance, DBS uplink frequencies 
are in the 17-GHz range, and 
downlink frequencies lie in the 
12-GHz band. At those frequen-
cies, engineers worry about at-
tenuation from rain and fog. It 
seems that the higher the micro-
wave frequency, the less you 
can sing in the rain. 

Interference to fixed services 

presents another problem. 
Some point-to-point microwave 
services already use those fre-
quencies and what effect DBS 
will have on their transmission 
(and what effect they will have 
on DBS) must still be explored. 
However, the biggest "if" in 

DES may be economic. Many 
figures are being bantered 
about, anywhere from $200 mil-
lion to $800 million for a typical 
DBS system. If companies 
charge about $25 a month for 
the service (that's the maximum 
experts suggest viewers would 
be willing to shell out for any pay 
TV service), can a DBSer break 
even? Will consumers pay extra 
money for only a few additional 
channels when they already 
receive 20 or 30 on cable TV? Or 
would a DBS operator do better 
with advertising support? 
The Space Shuttle might help 

some aspects of DBS. The most 
expensive part of hurling a satel-
lite into orbit is the launch. Sev-
eral DBS applicants noted that 
once the Shuttle is regularly 
whizzing back and forth in the 
coming years, DBS launch cost 
will be greatly decreased. 
COMSAT checked in as the 

first DBS applicant, asking the 
Commission for permission al-
most a year ago to run its ser-
vice. In a 1,000-page application, 

COMSAT'S subsidiary, Satellite 
Television Corporation, said it 
plans 3 commercial-free chan-
nels. Channel A (Superstar) will 
feature general entertainment 
such as films, concerts, and 
family programming. Channel B 

(Spectrum) will show children's 
programs, film classics, and 
public affairs. Channel C 
(Viewer's Choice) will offer 

sports, adult education, and 
experimental theater. 
STC plans to serve the entire 

US with 4 geostationary satel-
lites — one  in  each  time 
zone—with spot beams aimed 
at Hawaii and Alaska. Each bird 
will carry 3 operational tran-
sponders and 3 spares. Liftoff 
for the first DBS satellite is 
slated for 1985. It would serve 
the east coast. 
COMSAT and Sears-Roebuck 

planned to work together on 
DBS, but Sears pulled out. COM-
SAT is looking for a new partner 
but hasn't had much luck. 
Another DBS entry comes 

from a company called Graphic 
Scanning Corporation. It pro-
poses 2 satellites, each inde-
pendently programmed. One 
satellite will target the home 
computer market with informa-
tion relayed from the firm's in-
formation banks. Data will. be 
sent over the video signal using 
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teletext, a system which com-
pacts digital information in the 
vertical blanking interval of a 
TV's video signal. Because the 

home hobbyist can't talk back to 
the satellite and ask for informa-
tion, he will have to download 
great quantities of data and 

then access what he needs and 
hope it's there. 

GSC's other satellite offering 
appears mundane by compari-
son. It will transmit the usual TV 
fare including movies, sports, 
and concerts. 
The company is serious about 

its application. It owns Graph. 
net, a computer/networking 
firm, and lists assets at more 
than $83 million. 

Video Satellite Systems takes 
a different approach. It wants to 
establish an advertiser-support-

ed DBS system with local TV 
stations and cable companies 
also receiving, then retransmit-
ting, its programming to 
viewers. In a sense, it just seems 
to be another network, like one 
of the Big Three. VSS will scram-
ble signals destined for these 
carriers but send unscrambled 
programming to those areas 
where consumers constitute the 
bulk of recipients. 

VSS said its total investment 
will run just shy of $230 million 

for 4 satellites and related 
equipment. 

Even the networks want in on 
DBS. CBS asked for FCC per-

mission to operate a 3-satellite 
service which would send such 
goodies as high-resolution TV, a 

feed to affiliates, pay TV, and 
teletext. The high-resolution 
programming would be target-
ed at affiliates for rebroadcast. 
That assumes that we all have 
our hi-res TV sets by then. 
Other major companies look 

for the go-ahead. RCA told the 
Commission it wants to shoot 4 
satellites beyond the wild blue 
yonder, each carrying 6 tran-
sponders, 2 of which will sport 
high-resolution gear. Service 
will be aimed at individual 
homes as well as community an-

tennas. A full system—kind of 
a starter service—would cost 
$400 million. RCA noted that 
DBS is economically feasible 
where cable services can't be 
provided for less than $500 
per home. 

The FCC received a total of 13 
DBS applications. It accepted 
those from CBS, DBS Corpora-

tion, Graphic Scanning Corpora-
tion, RCA, Hubbard Broadcast-
ing, Video Satellite Systems, 
and Western Union. 
Those applicants that didn't 

make the FCC's grade include 
Advance, Inc., National Chris-
tian Network, Unitel Corpora-
tion, Satellite Development 
Trust, and Home Broadcast TV 
Partners. It partially accept-
ed an application from Focus 
Broadcast Satellite, which 
doesn't plan its own bird but 
hopes to use one of the Western 
Union WESTAR satellites for its 
interim service. 
Most applications weighed 

several pounds, contained 
hundreds of diagrams, charts, 
graphs, pictures, statistics, 
formulae, tables, and charts. 
But several consisted of only 
one or two typewritten pages. 
These, of course, were rejected 
by the FCC as "deficient." In 
other words, the DBS hopeful 

wasn't serious about his plan or 
didn't have the funds to back it 
up—or both. Even longer ap-
plications were rejected as defi-
cient. Length isn't everything. 

The FCC rejected applica-
tions from Home Broadcast TV 

Partners and Unitel for special 

reasons. The drafters were serv-
ing time at a federal prison near 
Terre Haute, Indiana. 

Even if all the domestic DBS 
policy and technical questions 
are answered, international 
roadblocks exist. In 1983, the US 
will join other nations around 
the Regional Administrative Ra-
dio Conference table to discuss 

frequency allocations for micro-
wave bands. 
The FCC proposes that DBS 

operate in the 17- and 12-GHz 
range. That's fine for us, but 
other countries want those fre-
quencies for their own DBS and, 
in some cases, for other servic-
es as well. Because we're deal-
ing with satellites, receiving 
areas don't stay within neat geo-
graphical borders. DBS trans-
missions from abutting nations 
will overlap. 
By the middle of the decade, 

about a dozen countries hope to 
install DBS services: Australia, 
Canada, China, a Consortium of 
European nations represented 
by the European Space Agency, 
France, Germany, Japan, Lux-
embourg, Switzerland, United 
Kingdom, the USSR, and the US. 
RARC participants have a lot 

of talking to do. 

( LETTERS 
ELMER: ALIVE AND WELL 

Having read Tom Taorimina's 
letter in the November, 1981, 
issue, hoping for the return of 
Elmer, I have to admit that I 
agree with Wayne's response. 
And that ain't all that unusual. 
Sure, ham radio has changed. 

Hell, we all have. To expect the 

return to the days of 6L6s, home-
brew transmitters, and so forth, 
in this day of transmitters on a 
chip, is to expect better than the 
Second Coming. 
Those moral changes that 

Tom said happened in the 60s: 

let's have them and some more. 
Maybe we gained a little 
humanity by getting off our 
dead ends and out of the back of 
the bus. 
The problem is, some would 

have us return. Separate but 
equal drinking fountains. 
Woman at home, barefoot and 
pregnant. The man the undis-

puted ruler of the house. Child 
abuse. No sir, not me, Jim. 
Looking back at it that way, 

it's obvious that Elmer isn't 
dead. He's alive and well, caring 
for humanity, like he always did. 
Only his areas of activity and in-
terest have changed. Now he's 
into SSTV, satellite communica-
tions, cheap and easy micro-
wave. People. 
One thing's for sure about old 

Elmer. He doesn't sit in the sun 
belt and bitch about how rotten 
things have become. Elmer's a 
doer. 
And he's got a million-dollar 

smile. 

Nils R. Bull Young WB8IJN 
New Carlisle OH 

HAM HELP HELPED 

We asked for help in your 
Ham Help section of 73. Man, 
did we get help! In fact, we are 
still getting it. Really, all we 

asked for was a schematic or a 
service manual for a DSI fre-
quency counter. Wayne, you 
could just not believe the 
response that we received from 
the ham fraternity when my re-
quest was published in your 

magazine. The response was 
the most impressive thing that I 
have ever witnessed in my 29 
years of amateur radio. You may 
talk about the power of the 
press; 73 Magazine has made a 
believer out of me. 
I want to thank you, and all of 

the amateur radio fraternity who 
came to my rescue to help me 
out. In closing, I want to let you 
know that if I should ever need a 
coverage on anything related in 
our profession, I will most cer-
tainly rely on you and your out-
standing publications. 

Lawrence Neel, Jr. W8PKV 

Cincinnati OH 

LIP BITING 

You can thank or blame your 

October "Never Say Die" for this 
letter. That editorial started with 
a caption which stimulated this 
reader to give you one old-
timer's view of the other side of 

the coin. It happens that I have 

been in ham radio since 1929... 
have written for CO, QST, Radio 
Electronics, Popular Electron-
ics, and Electronics.. have 
also lectured at hamfests and 

an IRE convention. Like you, I 
witnessed and contributed to 
the growth and popularity of 
ham radio. Then, due to a new 

assignment and the pressure of 
making a living, I dropped out of 
the fraternity and did not return 
until after my retirement. Wow! 

I missed the multimillion-

dollar explosion that was 
brought about by SSB and the 
consequent sale of a million or 
so transceivers and supplemen-
tary gear by your advertis-
ers...an era which also result-
ed in a many-fold increase in the 
cost of operating a station... 
an era which also imposed a 
severe hardship on any prospec-
tive newcomer to the hobby. 
Then along came CB...and 
that was the straw that broke 
the camel's back. 

So you want to know what is 
needed to reactivate ham radio? 
Well...bite your lip and hold on 
to your temper... what we don't 
need is a rich man's elongated 
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editorial about costly trips to 
foreign countries that not one in 

a thousand of us hams could 

ever expect to experience. So 

that you don't get the wrong 

idea, I have personally been on 

overseas trips, and found out 
the hard way that my less-

favored peers became quickly 
bored with my bragging. 

Another thing we don't need 
is editorial coverage by privi-

leged writers on how to build 
sophisticated and digitalized 

electronic equipment using lots 

of integrated circuit devices, 
which few of us comprehend. 

Too bad the authors and pub-

lishers don't have to stand up in 

front of an audience for a Q&A 

session... talk about red faces! 

Don't go away now...the 
prece de resistance is coming 

up. Of all the things we surely 
don't want, your continued 

writing about your activities in 

the computer field have to be 

near the top of the list. Did you 

ever stop to consider that such 
writings tend to convince us 

that your heart and personal in-

terests and ambitions are far 

removed from our beloved ham 
radio field? 

Now then, if you have indulged 
me this far, stick around for a 

few more minutes. I'm about to 

say something nice. Once in 

awhile, you publish an article 

which is down-to-earth and of 

genuine interest to a sizable 

percentage of us hams. Let me 
cite the "Diode Doctor" article 
which appeared on page 131 in 

your October issue. Too bad the 
editors allowed the author to 

make use of a 9-volt battery 
which had two positive ter-

minals and no negative ter-
minal. Sure, we inferior hams 

can figure out the error, but we 
can also figure on similar errors 

being in projects that take long-

er than "about 15 minutes" to 
build. 

By the way, if you are getting 

the idea that I am an unfriendly 

correspondent, please refer to 
your July, 1981, issue, "Fun," 

page 140, second column, last 
paragraph. I am one of your 

staunchest boosters. Neverthe-

less, I believe you have drifted 
away from your own publica-

tion. Of course, I can only judge 
by my own experience, but I 

can't believe your people could 
possibly single me out for 

careless treatment. Like the way 
your Subscription Department 

loused up my subscription... 
missed sending me the first 

issue as specified in your adver-

tisement ... then sent me two 

copies of a subsequent issue 

rather than the one I expected to 
get ... then kept insisting that I 

did not pay for my subscription 

until I got my cancelled check 

from the bank and gave them 

the number and date and data. 
I started out 1981 by writing 

an article for 73 entitled "The 
Jim-Bug." It was promptly ac-

cepted. A check followed a few 
months later. But now is many 

months later, and I have still not 

received a proof for review. You 

must agree that is no way to 

make friends and encourage 

more articles. If they have 

changed their minds, why don't 

they say so and send the article 

back to me? 

Well, I have now given you 

over three hours of my time in 
composing and typing this let-

ter, but I don't want to end it on a 

negative tone. So I'll put forth 
some more effort on the subject 

of promoting the growth of ham 

radio. To do this, we first have to 

realize that most of the active 

hams, who regularly have to 
fight QRM for enjoyment of their 

hobby, do not favor additional 

growth. Second, we have to find 

ways to get prospective new-

comers into the fraternity with-

out mortgaging their homes. 
This means making available 

simplified and lower-cost equip-

ment, home-built, kits, or manu-

factured. Third, we have to pro-
vide air space and regulations 
where such equipment can be 

used. Fortunately, the air space 
has already been made avail-

able in the new bands... bands 

which many of us old-timers 
don't want and can't use. So 

why not leave it up to the 

League? Because if we do, we 

are going to get more of the 
same SOS. 

Jim Owens W5JOE 

Pottstown TX 

Jim, despite tremendous pres-
sures down through the years, I 

never forsook amateur radio. No 

fair weather friend, I. But to put 

things into better perspective, 
which the years seem to have 

distorted for you, let's go over 
some of your beefs. First, about 

the "million or so transceivers" 

. . . let me point out that at our 

peak we had about 125,000 ac-
tive hams in the 60s and that few 

of us had eight transceivers. We 
don't seem to have much more 
than that today. The "many-fold 
increase in the cost of operating 

a station" is another tune I've 
heard often. . . but not from any-

one who was there before. I ask 

you to recall the cheap and 
junky Hallicrafters Sky Buddy 

receiver which sold for $29.95 in 
1938. Today, for about the equiv-

alent inflation-adjusted price of 
that old crummy receiver, you 
can buy an allband receiver that 

will run circles around that old 
one. Hams have never had it so 

good as far as equipment prices 

are concerned. 

I did enjoy the "rich man" bit, 

too. Jim, I started out with noth-

ing and worked hard to build up 

my business. When I started 73, 

at times I didn't have enough 

money to eat but I hung in there 
and worked 100-hour weeks. . . 

and more. My recent trip to 

Africa cost me little... it was 

paid for by the people who came 
to hear me talk in Johannes-

burg. They paid to hear me be-

cause I have taken the time and 
interest to know my field and be 

worth listening to when it comes 

to computers. . . something I've 

managed to learn in just the last 

five years. And Jim, talking with 

foreign countries is one of the 

basics of amateur radio, so I've 

always found hams intensely in-
terested in what is really going 

on in them. . . in particular, the 
rare ones. 

Okay, now I'm to the bit about 

building sophisticated digital 

electronics. Our recent reader 

poll gave us an 82% reader vote 
on our articles being about right, 
7 °/o said they were too simple, 

and 11 %, too complex. I don't 

think we could run the ball any 
closer to the center of the alley. 

With computers and amateur 

radio coming together on a colli-

sion course, I've found that 
most amateurs want to know all 

they can about them. I asked for 
a show of hands at a recent ham 

club meeting and almost half of 

those present said they already 
had a computer. Actually, only 

about 20% of the active hams 
have a computer system so 
far... but that is increasing 

rapidly. 

Jim, with about 90% of our in-

come coming from computers, it 

would make just plain sense if I 

gave amateur radio no more 
than 10% of my time. But I now 

find myself as the chairman of 

an FCC subcommittee to get 

amateur radio into a growth 
mode, which will take time I 
could ill afford if plain making 

money were all that important. 

You may find many hams who 

are spending more time enjoy-

ing the benefits of amateur ra-

dio, but I wonder how many 

you'll find who are investing 
their time as much as I am, and 

also a few others of NIAC, in the 

future of our hobby? 

Now, on that article. I hope a 

few readers look it up and ex-

plain it to you. There is nothing 

at all wrong with it. The battery 
goes between the plus and 

ground terminals. 
The subscription department 

is far from perfect... but it is 

one of the best in the country. It 
is a commercial service and our 

complaints are a tiny fraction of 
what we've had in the past. They 

are also incredibly expensive. 

Articles are bought for the 

purpose of publishing. It can 

take up to a year or more, if an 
article is not one of strong time 

value, before it is published. It'll 

be along. 

Many old-time hams, rather 
than cope with new narrower 

band techniques, are pushing to 

stop ham growth instead. Some 

may still be around muttering 
"spark forever" under their 

breath. Jim, we will develop new 

modes of communications and 

we will grow. . . a lot. .. or we 
will die. 

May I respectfully also point 

out that while it is possible 

to find ham bands which are 

packed, we also have a bunch of 

others where there is no crowd-

ing. Perhaps, if you could march 

to a slightly different drummer, 
you might enjoy interference-

free contacts. Much of 10, 6, 2, 

and upward are quite open. Even 
15 is seldom filled up. . . if ever. 

So why go the lemming route 
and insist on adding one more 

bit of noise to the few jammed-

up frequencies?— Wayne. 

MONEY GRUBBING? 

I find little of interest in 73. My 

interests are mainly in the tech-
nical or project end, and I find 

that much of this sort of thing is 

either not present or of no in-

terest. Probably the most impor-
tant single project these days 

would have to be low-voltage, 

high-current power supplies of 

up to 500 Watts. When was the 
last time you ran a good article 

on such as this? Some time ago 

you used to run useful articles 
on computer interfaces with 

ham radio. Then you started 
some computer mags and, of 
course, then funneled all these 
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into the computer publications. 

But, now, lo and behold, you are 

a big honcho in the Instant Soft-

ware market place and appear 

reluctant to put anything in 80 

Micro that you might be able to 

flog through Instant Software. 
Very subtle! 

All that aside as a fairly 

typical money-grubbing ploy, 
frankly, your attitude to ham 
radio scares the pants off me. 

You come out in favour of peo-
ple being able to buy copies of 

the examinations, you are 
against nets, you deplore the 

fact that anyone wants to re-

move the certifiably insane from 

the air, you want to increase the 

ham population of the States by 

some 200,000. 

Take a look at the two Call-
books side by side. There are 
already more hams in the States 

than all the rest of the world put 

together. Your examinations are 

a joke in many parts of the 

world. There are probably more 
lids in the W4/5 district than the 

whole of the rest of the world. It 
is almost impossible to do any-
thing organized on the air with-

out having someone deliberate-
ly interfere. I suppose you would 

consider this an infringement of 
civil rights to restrict these ac-

tivities! Now you want to get the 
rest of the "Criminal Band" fra-
ternity on the air. Nice for circu-

lation. Must make you drool! 

I clawed my way up to number 
two on the ARRL Public Service 
Honor Roll until I quit in disgust 

when it finally dawned on me 

that the ARRL did not in fact 

represent the interests of the 

amateur but rather the interests 
of the executives and staff at 

Newington. 

While I sometimes thought 
your articles on the ARRL were a 

bit overstated, in general  I 
agreed. Now I am beginning to 

find some frightening similari-

ties. Would success and fame 
go to Green's head? 

A. E. M. Spence VE7DKY 
Vernon BC 

Canada 

AEM. . . phooey. . . and I'll tell 

you why. There you are carping 

at someone who is getting 

things done and moving the 

world ahead a bit, with your con-

tribution one of having "clawed" 

your way up to number two on 

the ARRL Public Service Honor 

Roll. Well, whoo de doo. Lookie 

here, I resent your insinuation 

that I'm money-grubbing. Oh, I'd 
like to be, but I keep thinking of 

more projects and whoosh, 

away goes the grubbed money. 

I did enjoy the bit about In-

stant Software getting the good 

80 programs. If you could hear 

the beefing I have laid on every-

one around here, just trying to 

get the Instant Software people 

to even look at a copy of the 

magazines to see if any of the 

programs we have published 

might be worthwhile to distrib-

ute, you'd know what I mean. 
I've tried to get ISI to let the 

magazines take a look at their 
losers for possible publication. I 

think we are making headway 

there, but only recently. No, 

you're full of it as far as that one 

is concerned. 

Please let me know where you 

got the idea I'm against nets. 
Having called into 'em for years, 

that's a new charge. Matter of 

fact, one of the services we're 

planning for the W2NSD/1 bulle-

tin board is a net listing. And the 
Bash Cheatos? Well, by refus-
ing to run ads for the Bash 

"guides," we're passing up 
perhaps $15,000 a year in adver-

tising, so what do you want from 
me? I do think that his "study 

guides" and the ARRL Q8A 

Manuals have provided the 

cheats the easy way to get a li-
cense for as long as I can re-

member. My license study man-

uals are not that kind... they 
teach the theory. You're all wet 

again. 

The Callbook? How can you 
be so off base on everything? 

They don't list about 90% or 

more of the Japanese hams. . . 

or about 90% of the Rus-

sians...and a lot of other for-
eign hams. If they did, no one 

would buy the book. . . it would 

look like the Manhattan yellow 

pages. . . and cost a fortune. 

And you're after the CBers 

too. For your information, sir, 

about 90% of the US hams li-
censed in the last ten years 

started out on CB. Bad operat-
ing is not really new. . . just ask 

any old-timer. Spence, I was 

there 50 years ago, so I know 

what it was like then. I've been 

active ever since. If you want to 
know about deliberate interfer-

ence, just read the editorials in 

the 1920 and 1930 issues of 

QST. Nothing has changed... 

it's just that you have no 

perspective and you, for some 
odd reason, think things were 
better. They weren't. The next 

thing you'll be beefing about is 
that people don't build anymore. 

Well they do...and more than 

they did 50 years ago. 

Will success go to my head? 

Probably. I do admit to enjoying 

it, mostly because as a recog-

nized success I am able to get 

much more done. My ideas now 

are able to reach people and, in 
view of my success, be taken 

seriously. Would you want to 
read a book on how to make a 

million dollars written by some-

one on welfare? 

Power supplies? Lordy, we've 

published so many power sup-
ply articles in 73 that another 

publisher has taken them and 

published a book on the subject. 

My interest is not to increase 
the ham population of the Unit-

ed States by 200,000. . . in which 

you are consistent in your inac-
curacies...it is to lift it to 

2,000,000. Why be chintz y?— 

Wayne. 

COMBATTING RADAR 

I have recently learned that 

the State of Wisconsin is in the 
act of passing a new law outlaw-

ing radar detectors. It will be a 
$200 fine if you are caught using 

a radar detector. 

Does anyone out there know 

if the various radar detector 
companies are willing to go in to 

try to overturn this law in state 

court, or at least help someone 
who wants to? I think it is a 

crime if they are about to outlaw 

receiving any type of radio 
transmission, including radar. If 
anyone knows how to combat 

these kinds of laws, or how to go 
about overturning them, or if 

they have gone through this 
kind of thing already, please 

write Ken Slate W9ITW, 427 
Hamburg Street, Ripon WI 
54971. 

Kenneth H. Slate, W9ITW 
Ripon WI 

HAMVENTION SLIDE SHOW 

As a result of many requests 

from radio clubs for program 
material on the Hamvention, the 

Dayton Amateur Radio Associa-

tion has developed an audiovis-
ual slide show. The program is 
timed at twelve minutes and is 

suitable for showing at club 

meetings. The show depicts one 
amateur's activities at the three-

day affair. It will give the f irst-
timer an idea of what to expect 
and bring back many memories 
to the regular attendees. 

Use of the program is free, 

but a security deposit is re-
quired to ensure reasonable turn-

around time. 

For additional information, 

write: Hamvention Slide Show, 

Box 44, Dayton OH 45401. 

Bob McKay N8ADA 
Editor, RFCarrier 

Dayton Amateur Radio 

Association 

HAM VERSUS CABLE TV 

I noticed a letter in your Sep-

tember issue regarding CATV 

2-meter interference. I was a 

CATV technician in charge of 

quality control at a large north-

eastern system for over six 
years and would like to take this 

opportunity to discuss this 
problem. 

FCC rules pertaining to radia-
tion from CATV currently state 

that between 54 and 216 MHz, 

radiation shall be not more than 
20 pVirn at a distance of three 

meters. Above and below that 
frequency range, the level is 15 

pV/m at 30 meters. They further 
state that should interference to 

another duly-licensed service 
occur, radiation must be re-

duced to the point where no in-

terference occurs regardless of 
levels involved. 
Under the present technology 

and methodology employed by 

conscientious CATV systems, it 
is all but impossible to locate 

radiation below about 14 p\l/m 
at three meters. The problem is 

that the typical 144-MHz rig has 

a sensitivity of less than 1 0/ for 

10-dB quieting; near-field radia-
tion is more an inverse linear 

function than inverse square, so 

interference is bound to occur in 

a metropolitan area. 

From my experiences, the 

main trouble spot appears to be 
145.25 MHz which is both CATV 
channel E and a repeater fre-

quency. The following are possi-
ble solutions, in no particular 
order of feasibility. 

1) Do not assign this frequen-

cy to a repeater. 
2) The cable TV company can 

offset channel E by plus or 

minus 10 kHz. These are stan-
dard offsets. Probably a greater 

offset would help. 

3) The cable company could 
use a harmonically-related car-

rier headend. 
4) The repeater frequency 

could be offset. Probably 10 to 
25 kHz should suffice. 
5) Hams in areas not present-
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ly cabled should keep informed 
about any CATV activity in their 
vicinity. Offsetting or using a 
harmonically-related carrier 
headend are decisions to be 
made preferably before activa-
tion of a system. 
There are many hams in the 

technical side of CATV who can 
help and management types are 
usually pretty open-minded. 
With the proper attitude, maybe 
both sides can solve the prob-
lem once and for all. 

Robert Wanderer WB2MCB 
Herzliyya, Israel 

Wouldn't it be great if all cable 
operators shared WB2CMB's 
open-minded, conscientious at-
titude? Unfortunately, many 
CATV companies are reluctant 
to upset the apple cart, much 
less spend any money that 
would result in a reduction of 
short-term profits. 
The idea of a legitimate ama-

teur repeater shifting its fre-

quency to accommodate CATV 
does not appeal to me. It is just 
another form of spectrum rob-
bery. Offsetting the cable chan-
nel and insisting on a well-
shielded system should go a 
long way towards reducing the 
problem. 
A firm but tactful approach 

seems to be in order. If the cable 
operator refuses to cooperate, 
perhaps some high-power trans-
missions on or about 145.25 
MHz will prompt action. —Tim 
Daniel N8RK. 

TAKE US ALONG 

I want to tell you how much I 
enjoyed Wayne's description of 
the St. Lucia trip and the fine ar-
ticle by Jeff DeTray, "Con-
testing from VP5," with more 
Turks and Caicos adventure. 
Thanks for taking us along via 
the article and "Never Say Die." 
Let's have more satellite and 
MDS articles. 

Wilbur Go!son W5CD 
Baton Rouge LA 

DXPEDITION HELP 

DXpeditions International 
was formed by a small group of 
DXers who desire to help DX-
peditions to the more rare DXCC 
countries. In order to meet this 
goal, the DXpedition Fund was 
established and shall remain on 

deposit until a significant con-
tribution can be forwarded to a 

deserving DXpedition. At the 
present time, the DXpedition 
Fund is small, and outside mem-
bership and participation is 
paramount to its success. The 
DXpedition Fund's assets are 
on deposit at the Fulton Federal 
Savings and Loan in Waycross, 
Georgia. Interest paid on this 
deposit is returned to the fund. 
As the fund grows, more assis-
tance will be rendered to DX-
peditions which otherwise may 
not "Make The Trip." 
Individuals or clubs may re-

quest assistance for their DX-

pedition by writing to DX Review 
Committee, DXpeditions Inter-
national, 999 Wildwood Road, 
Waycross GA 31501. This re-
quest should include the plans 
and details of the proposed DX-
pedition. A business-size SASE 
would also be appreciated. (As 
you can see, we desire to keep 
costs down, thus provid-
ing more assistance to a 
DXpedition.) 
Before the DX Review Com-

mittee can make a final commit-
ment for funds, the DXpedition 
organizers must meet some 

strict criteria. The complete list 
of criteria will be forwarded to 
those who request our assis-
tance, but for example, they in-
clude the following: 
1) The DXpedition must have 

in hand the licenses or permits 
required for operation from the 
proposed DXpedition location. 
2) DXpedition members must 

have the appropriate passports, 
visas, and other documents re-
quired for entrance into the 
country or locality from which 
they will operate. 
3) DXpedition organizers 

must furnish a financial state-
ment of DXpedition funds on 
hand and a complete cost analy-
sis for the DXpedition. 
When the DX Review Commit-

tee rejects an application for 
failure to meet requirements, 
the applicant may reapply at 
such time the criteria can be 
met. The amount of assistance 
will be determined by the assets 
of The DXpedition Fund, the 
needs of the DXpedition orga-
nizers, and the rareness of the 

country of proposed operation. 
The organizers of DXpedi-

tions International and their 
families are not eligible to 

DOLLAR SAVER/SPACE SAVER 
WELL SP-300 SWR & POWER METER 

1.8 to 500 MHZ/1 W to 1 KW 
• 

M B  = I  M D 

Exclusive cross over frequency range 
3 Transmitter/3 Antenna Connectors. 
One SW R/Power for the serious amateur who operates all bands, III' 
to 450 MI-1/ 

Serious Dealers Listing As ailabl, 

318 

1275 N. Grove St. 
Anaheim, Cal. 92806 
(714) 630-4541 

NO 11 Price, Spec if ications subject to change v‘ it bout notice and 
obligation. 

receive assistance from the DX-
pedition Fund, but those hold-
ing memberships in the organi-
zation, either full or limited, 
shall receive priority considera-
tion when applying for assis-
tance for their DXpeditions. 

In order to keep the member-
ship of DXpeditions Interna-
tional informed, a newsletter is 
printed on a weekly basis. This 
newsletter is mailed to all mem-
bers and is devoted to the news 
and operations of DXpeditions 
and other DX as may be "On The 
Bands." Membership catego-
ries are: 

1) Full Member—Receives the 
DXpeditions International news-
letter and also makes a signifi-
cant contribution to the DXpedi-
tion Fund. (US $38 fee.) 

2) Limited Member—Re-
ceives the newsletter but does 
not make any contribution to the 
DXpedition Fund. (US $28 fee.) 

3) Friend—Our Friends are 
not members of DXpeditions In-
ternational but are individuals 
who desire to make some con-
tribution to the DXpedition 
Fund. The size of the contribu-
tion varies from Friend to 
Friend, but the entire amount is 
deposited into the fund. 

DXpeditions International 
hopes that it can make a marked 
contribution to the amateur ra-

dio fraternity and to DXing. With 
your help and participation, this 
goal will be met. 

DXpeditions International 

JERRY AND DXCC  1 

This is the real K2RA, and un-
fortunately for me my K2RA call 
has been bootlegged on the air 
by some culprit named Jerry 
since 1978, mostly in contests 
and on the 20- and 10-meter SSB 
bands. His location is unknown. 
This guy Jerry is using up all 

of my envelope credits at the 
North Jersey DX Association 
OSL Bureau, and that's how I 
found out about him. I have 
enough DX cards confirming his 
contacts made with my K2RA 
call for me to get DXCC! I have 
notified the ARRL and the FCC. 
Jerry can pick up most of his 
cards with my callsign at this 
address (except for the ones I 
sent to the FCC). I will be glad to 
meet him. 

D. M. Rager, Jr. K2RA 
Buffalo NY 
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Interested In DX? 
Wheaton Community Radio Amateurs 

HAMFEST 
Sunday, February 7, 1982 

EXPA N DE D 

Midwinter Swap 'n Shop 

• FREE FLEA MARKET TABLES 

• 100 COFAMERCIAL BOOTHS 

• ALL IN ONE BUILDING 

• ACRES OF CLEAR PAVED PARKING 

• HOURLY DOOR PRIZES 

• RESERVED FLEA MARKET TABLES 

• SPECIAL COMPUTER SECTION 

• TECH PROGRAMS 

Doan open Barn 

AILINITIN PAM EXPO CEITEI 
/WINK. Park Awe Track 

Arlonston Hoe., 111.non 

North**. TI Checeqo 

TICKETS 63130 at Ma door  62 50 on wha ms 

Sand SASE to 

Wheaton Commoner', Radve Arnatmen 

P 0 Boa Cel.  611Haton II. 60111? 

FIRST PRIZE 

NE W TRA NSCEIVER 

Talk en on 146 94 Mhe and 146 011 61 Mhz 

Foe telenred II.. Market entormatson call Al VIINIPWPA 312/629 142? 

For Cornnwrcol Booth enlormatron cdl WB9TTE 3121766 1684 

Dick Bash says you need THE COMPLETE IDIOT'S GUIDE TO 
DX (by Stu Gregg, NF4Z) if 

you think IRC means International Red Cross 
you're still working on your DXCC 
you think WAC means a female army person 
you're not a BIG GUN (yet) 
you think the 'BUREAU' is where you put your 
socks 

The Idiot's Guide pulls no punches and doesn't 'snow' you 
with nonessentials, but it does unlock some DXers' secrets: 
for example: How to QSL, What to say, Where to place your 
antenna, How much power to use, Whose awards can you get. 
Why and When to use SSB or CW, and much more. . things 
that you need to know. and information that Honor Roll mem-
bers had to learn the hard way. 

Dozens of DXers have been interviewed and their suggestions 
have been included here. Take a tip from the "Big Guns" and 
use their secrets and tricks. 

THE COMPLETE IDIOT'S GUIDE TO DX is available at dealers 
nationwide for only $12.95, but if you can't stand to wait, rush 
Dick $15.45 (which will cover First Class postage). If you live in 
California, please include 84c for Sales Tax. Telephone orders 
accepted 10 AM-6 PM California time. 

BASH EDUCATIONAL SERVICES, INC. 
P.O. Box 2115 

San Leandro, California 94577 
(415)352-5420 

High Performance-All Mode 
GENERAL COVERAGE RECEIVER 

Yaesu FRG-7700 

It !ill 

• : • :-' 
•••••  • ow. ••••••  ••• 

0  

-7:Z.- Irma  qsin 
W 

• • • • 

emb-4 
kg" 

* 150 Khz. to 29.999 Mhz. 

* SSB, CW, AM and FM 

* Digital Frequency Display 

List Price 
$549.00 

$459" 
(Free shi p ment U PS 

U.S. A. C ontinental 4 8 states) 

* Digital Clock/Timer 

* NB, AGC and RF attenuator 

* Wide Med. & Narrow AM Selectivity 

* Optional 12 Memory Frequency 
Storage & Recall, MU-7700 - $129.00 
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( HAM HELP ) 
In  order to  repair  my 

Hallicrafters receiver, model SX 
122, I must find a schematic 
diagram and my problem is that 
I can't even find Hallicrafters in 
:he States let alcne the 
schematic. 
A tag on the receiver shows it 

was made in Chicago but the 
Embassy here has no Chicago 
address. What to do? Has it 
gone out of business? 
Any help will be greatly ap-

preciated indeed. 

Hal R. Cozzens 
Managing Director 

P.V.S. Enterprises Co., Ltd. 
Chongkolnee Bldg., 3rd Floor 

56 Suriwong Rd. 
Bangkok 5 Thailand 

Need manuals for Ballantine 
Labs model 300E or 300H; also 
TS-323/AU frequency meter by 
Hoffman Radio. 

Bill O'Meara WB3LPB 
807 E. Seminary Ave. 
Towson MD 21204 

I am looking for information 
and plans for a touchtoneml de-
coder. Can you help? Thanks. 

W.R. Hudson 
PO Box 400814 
Dallas TX 75240 

I would like to purchase 
manuals or schematics or 
copies of them for the following 
equipment: 
1) Alfred-Microwave oscil-

lator, model 621-B. 2) Boon-
ton -(Hewlett-Packard) UHF 
0-meter, model 280A. 3) Cim-
ron-Digital multimeter, model 
7630. 4) FXR-Power meter, 

model B-831A. 5) PRD-Receiv-
er, model 915. 6) Polarad-Field 
intensity meter, model FIM. 7) 
Polarad- Microwave receiver, 
model "R" and/or RB-1. 8) Servo 
Corp. of America-Pulse-sweep 
generator, model S-880-CS. 
Any assistance will be greatly 

appreciated. 

G. Hunt 
2529 NW 38 Ct. 
Miami FL 33142 

  MILITARY SIGNAL GENERATORS   
,--- RECONDITIONED AND LAB CALIBRATED - -r 
TS.510/U. RANGE 10 MHZ THRU 420 MHZ AM,CVv OR PULSE MODULATION. CAD 

BRATED ATTENUATOR MILITARY EQUIVALENT TO HP608D  $375.00 
TS•403/URM41. RANGE 1 8 GHZ THRU 4 GHZ AM/PULSE. CALIBRATED ATTENUATOR 
MILITARY EQUIVALENT TO HP616A  9345.00 

TS-821/URM.52. RANGE 38 TO 7 GHZ AM/PULSE CALIBRATED ATTENUATOR 
MILITARY EQUIVALENT TO HP618A  8345.00 

HP13013A, RANGE 50 KHZ THRU 450 MHZ AMICW. CALIBRATED ATTENUATOR  450.00 
HP 612A. RANGE 450 MHZ THRU 1230 MHZ AM/PULSE MODULATION. CALIBRATED 
ATTENUATOR  475.00 
MP 814. RANGE 900 THRU 2100 MHZ. AM/PULSE MODULATION, CALIBRATED AT 
TENuATOR  345.00 
URk1.25. RANGE 10 KHZ THRU 50 MHZ ANVCVV MODULATION 400HZ AND 1 KHZ. RE 
OUTPUT 0-2V. PRECISION 50 OHM STOP ATTENUATOR  285.00 
URIA.26 RANGE 4 MHZ THRU 405 MHZ AMICW MODULATION. CALIBRATED AT 
TENuATOR  285.00 
TS-497/URR. RANGE 2 MHZ THRU 50 MHZ CALIBRATED ATTENUATOR, AnAtCVv 
MODULATION. MILITARY VERSION OF MEASUREMENTS MODEL 80  225.00 
TS.41WURM•49. RANGE 400 MHZ THRU 1000 MHZ. AM/CVv OR PULSE MODULATION 

CALIBRATED ATTENUATOR  225.00 
TS.419/URM.134, RANGE 900 THRU 2100 MHZ CW OR PULSE MODULATION 
CALIBRATED ATTENUATOR  225.00 
SG.13/U. AIRCRAFT VORtILS RANGE 108 THRU 135 9 MHZ AND 329 9 TO 335 MHZ 
OUTPUT SIGNALS INCLUDE VOR. LOC AND GLIDESLOPE AND 1000CPS, SAME AS 
COLLINS 479T.2. OPERATES FROM 28VDC AT 31t/ AMPS BENCH POWER SUPPLY OR 
AIRCRAFT BATTERIES IDEAL FOR AIRCRAFT RADIO REPAIR  295.00 

SGAAJARN AIRCRAFT RADIO SIG GEN WITH PP.348tARN 115Vt6OHZ POWER SUPPLY 
RANGE 88 THRU 140 MHZ AND 1101 TO 114 9 MHZ IN 10 (HZ STEPS CALIBRATED 

OUTPUT 40011000 HZ. MODULATION INT OR EXT, MILITARY EQUIVALENT TO BOON 
TON 211A  345.00 
MOTOROLA T.i034. FM SIG GEN. RANGE 2654 MHZ. 130.175 MHZ. 400-470 MHZ AND 

890.960 MHZ. VARIABLE OUTPUT FROM 01 MV TO 100.000 MV. HAS OUTPUT 1KC 
DEVIATION METER  475.00 

FOB OTTO NC. 30 DAY MONEY BACK GUARANTEE 

WE ACCEPT ACC. VISA OR CHECK, PHONE BILL SLEP (704) 524.7519 

El ectronic 
istributors 

Slop Electronics company 
P. 0. BOX 100, HWY 441, DEPT. 73 
OTTO, NORTH CAROLINA 28763 

367 

NEW PRODUCTS FROM HAL-TRONIX1   
2304 MHz DO WNCONVERTERS 

Frequency Range 2000-2500 MHz 

2304 Model I: Basic three-stage, less case 

and connectors   $49.95 

2304 Model 2: Three-stage. includes preamp. with die-cast 

case and connectors  $59.95 

2304 Model 3: With high-gain preamp. die-cast case and 

connectors  $69.95 

The above models complete with high-quality drilled PC boards, 

all electronic components. etc.. with 15-page manual. 

Note: Any of the above, factory wired, $50 additional  

PO WER SUPPLIES FOR THE DO WNCONVERTERS: 

Power supply kit #1. less case and connectors  $19.95 

Power supply kit #2. includes case & connectors  $24.95 

Power supply -already built. complete  $34.95 

PARTS FOR THE NTSC RF MODULATOR FOR CHANNELS 3. 4. or 5 

This is not a complete kit. The hard-to-get parts include 

the LM-1889, the .08 microhenry tank coil, the 7-14 micro-

henry adjustable coil, the 10 microhenry RF coil, with sche-

matic (no PC board) as used in Bob Cooper's satellite TV 

SNIPPING INFORMATION  $5.95  

receiver. Real buy at   

ORDERS OVER $2000 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED r ,4 ORDERS LESS THAN 
42000 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER 

"HAL" HAROLD NOWLAND 

W' ZXH 

TOUCHTONE DECODER KITS 

HAL 567-12: single line in. 12 lines out, complete with 

2-sided plated-through G- 10 board and all 

components. Uses seven 567's and three 

7402's  $39.95 

HAL 567-16:  single line in. 16 lines out, complete with 

2-sided plated-through G- 10 board and all 

components: includes 22-pin edge connector. 

Uses eight 567's and four 7402's. (See con-

struction article in April 1981 Radio & Elec-

tronics for complete writeup.)  $69.95 

TOUCHTONE ENCODER KITS 

HAL ECD-12:  3x 4 twelve-character encoder utilizing the 

ICM 7206 Intersil chip. Kit comes complete 

with both LED and audio-coupled outputs 

(speaker included). With aluminum anodized 

case  $29.95 

HAL ECD-16:  4x 4 sixteen-character encoder utilizing 

the ICM 7206 Intersil chip. Kit comes com-

plete with LED and audio-coupled outputs 

(speaker included). With aluminum anodized 

case  $39.95 

HAL-TRONIX 
P. O. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 
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FAST--7 
T . SCAN  1-$399 

L 
Have you tried it yet? 

TC -1 

'10 Watts Output 
•Standard Frequencies Available 
•Broadcast Standard Subcarrier 
•High-resolution 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. 

OPTIONS: 

*HOME BREWERS: 
Ask for our basic 
bur-module package 

• PORTABLE OR MOBILE PROVISION... $30 
•MONITOR with BNC OUTPUT  $30 
TWO-FREQUENCY EXCITER  $30 
Call or write for our complete list of specifications, 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 

P.C. ELECTRONICS 2522 Paxson Lane, 
Tom W6ORG  Maryann WBSYSS  Arcadia, California 91006 

SUB-AUDIBLE TONE 
FOR THE ICOM IC2A/AT 

The Trans Corn model 401 sub audille tone encoder is designed to 

be easily installed in the ICOM IC-2A AT Simple installation requir• 

ing only three connections are all that is needed to operate your 

IC2A At on a tone access repeater 

- 102 DTMF Repeater Controller 
The 102 DTMF Controller is a modular system designed to provide 
on-of remote-control functions using the standard 12 or 16 digit 

Touch tone signaling through wire line or radio links Using modular 

design up to 16 on-off or momentary control functions can be pro 

v.decl 

FEATURES 
Compatible with PL. CG and most other tone control 

Low current 

Small size I 0- x .6' . x .3 .. 

Low tone distortion of less than I 00 THD 

Tone stability 2 . 2hz from - 20C to + 70 C 

Can easily be installed in most other radios 

Comes wired and tested 

Iwo year warranty 

Features 
Modular design. rack mount 

Plug in DTMF receiver using the latest technology in DTMF 

decoding—no PR's 

Three types of control cards 

ON-OFF OPEN COLLECTOR TRANSISTOR 

ON-OFF LATCHED RELAY OUT-PUT 

MOMENTARY RELAY OUT-PUT 

Each card can decode a 2. 3. or 4 digit code using any of the 

16 digits. 

Easy to install and use 

Two year warranty 

For m ore information or to order call or write: 

IL111{11[4 

Trans Corn Inc. 
703- I 3 Annoreno Dr. Addison. Ill., 60101 
(312) 543-9055 

75 

MAKE 
MONEY. . . 
$ELL 
MAGAZINE 

Selling 73 Magazine, the ham radio 
magazine that offers quality and 
quantity, brings the ham into your 
store. Once through the door you 
can sell him anything. 

Our dealers are telling us that '73" 
outsells them all. . . so call today 
and join the dealers who make 
money with 73 Magazine. 

For information on selling 73 
Magazine call 800-258-5473 and 
speak with Ginnie Boudrieau, our 
Bulk Sales Manager. Or write to 
her at: 

73 MAGAZINE 
80 Pine Street 

Peterborough NH 03458 
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YAESU FT-207R OWNERS 
AUTO SCAN MODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
stall. scan restarts 
when carrier drops 
off.  busy switch 
controls automatic 
scan on-off. in-
cludes module and 
instructions 

Model AS-1. $25.00 

FT-207R BATTERY SAVER KIT 
MODEL BS-1 $14 95 

WRITE FOR CLUB DISCOUNTS 

• No more dead batteries due to 
memory backup 
•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. 

COMMENTS ON THE AS-1: 
Enjoy hands-free automatic band 

scan with your FT-207R. The Model 
AS-1 provides true scan resume 
when the carrier drops off. The AS-1 
fits in the bottom of the rig with 
plenty of room left for tone squelch 
boards. Hundreds of satisfied 
users say: The AS-1 is a real win-
ner! Exactly the missing feature 
needed. I use the auto-scan mode 
most of the time and get added en-
joymeht from my rig." 

COMMENTS ON THE BS-1: 
"I was just about to give my FT 

207R away, when I decided to give it 
one last chance, and I ordered the 
BS-1 battery saver kit. Well, it made 
all the difference in the world. I 
can't believe it is the same rig. I 
used to carry around an extra bat-
tery pack all day, but now my batter-
ies last about twice as long. I no 
longer have to worry about dead 
batteries. I used to worry about 
turning the memory off to conserve 
power, but with the BS-1 it doesn't 

matter any more. The audio has im-
proved, and I really like my rig 
again." 

ENGINEERING CONSULTING 
P. 0. BOX 94355 

RICHMOND, B C V6Y2A8. CANADA 

INTRODUCING THE 

CES 500SA 
SIMPLEX 
AUTOPATCH 
The First Affordable 
Private Phone Patch 

As described in 73 Magazine, 681 

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

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

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

COHERE NCE IN 

CO M MUNIC ATI ONS TEC HN OL OGY 

CES 
COMMUNICATIONS ELECTRONICS 

SPECIALTIES, Inc. 

PO. Box 507 
Winter Park, Florida 32790 
Telephone: (305) 645-0474 

Copy RTTY, ASCII I 
and Morse 

from the palm 
of your hand. 

- 

Have you waited to get into 
code reading until you found 
out what this latest fad was 
about? You can stop waiting, 
because its no longer a fad. 
Amateurs everywhere 

are tossing the gigantic 
clanking monsters of yester-
year that once performed 
the  job  of  reading 
radioteletype. They are trad-
ing them in for state-of-the-
art code-reading devices 
that are incredibly small, 
noiseless if desired and in-
finitely more versatile than 
their antique predecessors. 
Kantronics, the leader in 

code-reading development, 
has just introduced the latest 
and most-advanced break-
through in the copying of 
Morse code, radioteletype 
and ASCII computer langu-
age. 
The  Kantronics  Mini-

Reader reads all three types 
of code, displays code speed, 
keeps a 24-hour clock, acts as 
a radioteletype demodulator 
and reads all of its decoded 
information out on a travel-
ing display of 10 easy-to-read 
characters. It is so compact 
that it fits in a hand-held, 
calculator-size enclosure. 
At $289.95, the Mini-Read-

er outperforms anything 
within another S400 of its 
price range. 
Call or visit your Authoriz-

ed Kantronics Dealer now to 
find out what the latest in 
technology has done to 
code-reading. 

Kantronics 
(913) 842-7745 

1202 E 23rd Street 
Lawrence, Kansas 66044 
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hey 
look here 
call toll free:nights 
(800) 231-3057 
6-10 PM CDST, M.VV.F. 
days: 713-658-0268 

HYGAIN TH7DX  List S499 
Your Cost ....  $ 399.00 

ICO M  IC 720A/AC  $1298 

IC 730   729 
IC 2AT   249 

IC 22U    269 
IC 25A    309 

Santec  HT 1200   299 

ST7 440 FM    299 
ETO  Alpha 78    2595 

76A   1495 
76PA   1795 

Telrex  TB 5E M    425 

Drake  TR7/DR7   1349 

R7/DR7   1299 
AEA  Morse CK1  115.00 
YAESU  FT707   699 

FRG7700   449 
FT101ZD 
Mark 3 Limited   749 

Order K W M 380 Now $3095.00 

Free Filter Included 
Rockwell Accessories in Stock 

Hal CT 2100    699 00 
Robot 400A  675 00 

Janel QSA5   41 95 

Bash Books    9 95 
Amphenol Silver Plate PL-259  1 00 

Antique Rare Tubes   Call 
GE 572 B   40 00 

Timex 24 hour Wallclock   24 95 
Robot 800A   749 

Cubic 103   1195 
Portable VJ Amplifier 
2 watts in 33 watts out   89 95 
Curtis KS Lir Bugger   39 95 

Belden 9405 Heavy Duty 
Rotor Cable 2#16, 6#18   45C ft 
Belden 8214 RG-8 Foam   36C ft 

Belden 9258 RG-8X Mini-coax  19C ft 
Alliance HD73 Rotor    109 95 
Kenwood Service Manuals .  12 00 

(Including Shipping) 
Call for TS8 30S, TS1 30S, 
TS-530S plus accessories 

MASTERCARD  VISA 
All prices fob Houston except where indicated Prices 

subiect to change without notice all items guarantee,: 
Some items sublect prior sale Texas residents add 6 

td% Please add sufficient postage balance collect 

Electronics Supply 

1508 McKinney 
Houston, Texas 77010 

VAL- DUCK1E " 
Portable Communications 
Antennas 
For amateur and commercial services, 
the Val-Duckie communication anten-
nas boast 48 different models, from 
144 to 512 MHZ. Encapsulated in high 
gloss PVC plastic for weather re-
sistance, all Val-Duckie antennas are 
100 %  factory tuned for minimum 
VSWR and have a power rating of 35 
watts at 50 ohms. 

4tia 
tyie D 
UHF 2-

Style C 
UHF 6" 

VHF 

VHF 6" 
tyle B 

185 W Hamilton St, West Milton, OH 45383 
PH: (513) 698-4194, Outside Ohio: 1-800-543-2197, Telex 724-389  ATT Valor 

Valor's New HT POWER-CHARGER allows mobile 
amateurs to operate and recharge their hand-held 
radios from the vehicle electrical system. 

The HT POWER-CHARGER  is not just a drop-
ping resistor and diode—but a pair of silicon tran-
sistors in a variable current regulator that is self 
adjusting. depending on the battery charge state. 

Model TR: 
Model FT: 
Model IC: 
Model TP: 
Model SA: 
Model WL: 

For Kenwood TR-2400 
For Yaesu FT-207R 
For Icom IC-2A 
For Tempo S1, S2, S4, S5 
For Santec HT-1200 
For Wilson MI-II. MK-IV 

ME = 
HIGH STRENGTH 
FIBERGLASS 

AVAILABLE IN A COMPLETE 

RANGE OF KITS 

Special Instruction Manual on 

Kirk's "Super Quads"  $2.75 SUPER 
w 2 34 ELEMENT TRI BAND 
10 15 20 METER AMATEUR NET FROM $256.68 

• 2 3 4 ELEMENT DUAL BAND 
10 15 OR 106 METER AMATEUR NET FROM $150.42 

• 2 ELEMENT 40 METER AMATEUR NET $523.50 

• VHF 4 ELEMENT 2 OR 6 METER 
AMATEUR NET FROM $96.75 

QUAD 
KITS 
2-3-4 

ELEMENTS 
OR MORE 

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE 

PRICES ARE SUBJECT TO CHANGE. 

KI R K ELECT RO NICS DI VISIO N 
VIKING INSTRUMENTS, INC 

73 Ferry Rd., Chester, CT 06412 *Telephone (203) 526-5324 
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WORLD TIME 
WATCH 

the first microprocessor watch 
made especially for hams 

24 hr. timer 

microprocessor 
water resistant 

solar assist 

New Low Price 
—$59.95 

The HAM-1 functions include local time, 
world time, (G.M.T. too) count-up and 
count down chronometer, day, month, 
date, alarm and hourly chime. It's ideal 
for log-keeping, DX time conversion and 
10 minute I.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and 
solar cell battery assist. Battery life is 
better than 4 years. The HAM-1 is water 
resistant to 20 meters, the case is 100% 
solid stainless steel and the crystal is 
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year 
warranty. 

2 METER AMPLIFIER 
$39.95 

• 2 Watts In, 10 Watts Out • V.S.W.R. 
Protected • Can be Used for F.M. & S.S. 

B. • Led Status Indicators • Low Loss 
SO-239 Connectors • Current Drain Less 

Than 2.5A at 13.6 V.D.C. • Massive 
Heatsink 'Built In T/R Switch 

TEMPO S-1 UPGRADE KITS 
$39.95 

Upgrade your early Tempo S-1 to cur-
rent  Production  Specifications,  kits 
include:  • 450  M.A.H.  Battery  Pack 

• New Case Assembly • All New Es-

cutcheons  • Spkr./Mic.  Jack  w/Dust 
Cap • New Earphone & Jack • P.C.B. 

and Parts for Easy Installation • Detailed 

Instruction Manual • For Radios With & 
Without T.T. Pad. 

Other Accessories Available. 

Spkr/Mic. Designed for S-1 's. . $24.95 
Heavy Duty Belt Clip   7.50 

Flex Antenna   6.00 

To Order Call or Write to: 

ADVANCED COMMUNICATIONS 

INTERNATIONAL 
2411 Lincoln Avenue 

Belmont, CA. 94002 U.S.A. 

14151 595-3949 
Add $3.00 per order for shipping & 
handling. California residents add 6% 

sales tax. Visa, Master Charge accepted. 

\ / 

EAST COAST #1 GOES 
NATIONAL 

THE ANTENNA BANK is 
East Coast's #1 supplier of 

ANTENNAS — TOWERS 
ACCESSORIES 

CUSHCRAFT: 
63 New Element Triband Beam  S165 OC 
64 New 4 Element Triband Beam  S204 IX 
AV3 New 3 Band Vertical 10 20m  S 40 IX 
AV4 New 4 Band Vertical 10 40m  $ 81 0( 
AV5 New 5 Band Vertical 10 8Orn  5 87 0( 
RS 20 15 10m Motor Tuned Vertical  S202 01 
32 19 19 Element 2rn Boomer DX Beam  $ 74 0( 
2146 14 Element 2m Jr Boomer 144 146  $ 60 OC 
A147 11 11 Element 2m  $ 3301 
ARX2B 2rn Ringo Ranger• 0  $ 33 0( 

-COMPLETE LINE ON SALE - 

MINI QUAD HO 1 6 10 15 2Orn  $129 OL 

HY-GAIN: 
V2 New 2m Vertical  5 33 5( 
TH3JR 3 Element Toband Beam  5133 IX 
TH3MK3 3 Element Toband Beam  $175 00 
111500 New 5 Element Triband Beam  195 00 
THEDXX 6 Element Toband Beam  $235 SC 
105BA 5 Element 10m Long John  $ 95 01 
155BA 5 Element 15m Long John  $1450( 
205BA 5 Element 20rn Long John  S235 OC 
14AVO 4 Band Vertical 10-40w  S 48 (X 
18AVT 5 Band 10- 60w Trap Vertical  S 78 Si, 
- COMPLETE LINE ANTENNAS ONLY ON SALE 

ROTORS & CABLES: 
CDE HAM IV,CD4511  $165 00'94 , 
Alliance HD73/U100  $92 00142 Ou 
RGE9U Foam 95( ( Shield  246/11 
90213 Mil Spec  28401 
Mini 8  124/1t 
8 Wire Rotor Cable  164/ft 
ohilly Stran Guy Cable in stock — for price 6 delivery 
olorrnnt.on rail '7011569 1200 

#1 ROHN TOWER DISTRIBUTOR 
SALE: 
200 10 Tower Section  $ 29 50 
250 10 Tower Section  $ 39 51 
450 10 Tower Section  S 87 54 
HDBX 48 Free Standing 1 ,,,.  S320 00 
FR2548 48 250 Fold over Tower  $695 ek, 
'Freight prepaid on Fold over Towers Prices 10°, high, 
west of Rocky Mountains) 
We Stock Rohn Accessories— or mire 5 del,,,ry into, 

, 17031 569 1200 

HUSTLER SPECIAL COMPLETE 
LINE: 
413Tv 5BT V 4 0,S Band !E.', .,  S*4 0092 0( 
MO 1/M0 2 HE Mobile Mast  $ 17 01, 

HE MOB RES  STD 4k w  SUPER 2 Ok v. 

10 or 15m  $ 8 Do  _  $ 1 4 00 

20m  $11 00  —  $ 1 5 0 0 
40m  $1300  —  5 1 8 00 
'5m  514 00  -  S28 00 
SF2 2m 5/8 Whip  $ 90( 
HOT Huslleoll Mount  $ 14 0( 
BM 1 Bumper Mount with Bali  5 13 00 

AVANT! AP151 30 Glass Mount  $ 27 9k 

W2AU Baton  S17 55 List1Sale S 13 3. 
'•ars ,0 15 20 or 40rn  S24 95 List/Sale $ 18 79 

VAN GORDON: 
'L) 001k 1u ow, v', , D.pu.e  S 28 80 
PD 4010 10 40m Wire Dipole  $ 25 20 
PD 8040 40 80m Wire Dipole  $ 26 4( 
,̀D 40 40m Short Dipole  $ 21 60 
SD 80 80m Short Dipole  S 22 80 
Hi0 Balun  S10 95 List/Sale $ 795 
(110 Center  $ 595 List/Sale $ 4 91 

ORDERS ONLY 
(800) 336-8473 

ALL OTHER CALLS (703) 569-1200 

Shipping cost not included —Prices subject to change 

ALLO W 2 WEEKS FOR DELIVERY 

No COD — We ship UPS 

We reserve the right to limit quantities 

THE ANTENNA BANK 

VISA  6460 General Green Way  sco 
Alexandria, VA 22312 

eh -

CALL 
TOLL 
FREE 
For the best deal on 

• AEA. A Iliance•Ameco•ASP• Belden 
• Bencher• Bird. COE•CES• Collins 
• Communications Specia lists• Cubic 
• C us hcrat I. Da i was Den Tro n• 0 rake 
• HAL• Hustler* Hy Gain. Icom• IRL 
• K LM•Kantronics•Kenwood 
• Larsen. Macrotronics•MFJ 
• Mini-Products• Mirage• N PC. Nye 
• Pa nasonic• Palomar Engineers 
• Regency. Robot•Shure• Sony 
• Standa rd• Tempo. Ten -Tec 
• Transcom• Yaesu 

WINTER'S 
WINNERS 

YAESU FT-208R new 2-meter 
Hand-Held.regular price 
$359.95   SALE $319! 

ICOM IC-290A 2-M all modes, 
reg. S549 _0nly $489.95 

ICOM IC-730 HF Xcvr. regular 
$829 _ Special at $729 

KEN WOOD TR-7730, TS-830S 
In stock _ Call for price 

KENWOOD's  new  TR-2500 
Now available   CALL 

YAESU FT-207R Hand-Held 
Close out _Only $249.95 

COLLINS KWM-380 HF Xcvr 
Just a few left at only $2595 

Quantities limited all prices subject to 

change without notice 

We always have an excellent 
assortment of fine used equip-
ment in stock... Come in or call 

CALL TOLL FREE 
(outside Illinois only) 

(800) 621-5802 
H O URS 9 30-5 30 Mon  Tues  Wed  & Fri 

9:30-9 .00 Thursday 
9:00-3:00 Saturday  WIF 

ERICKSON 
COMMUNICATIONS 
Chicago. IL 60630 
5456 North Milwaukee Ave. 
(312) 631-5181Iwithin IllinoIst 
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TOWERS 
60-FOOT 
INSTALLED 

Tower 
Power 
Rohn, hot-dipped gal-
vanized truss towers 

Installation by experi-
enced crew anywhere 
in New England 

60-foot tower. IN-
STALLED. as low as 
$900, 

WINDWARD 

WINDWARD 
CUSTOM 

ENERGY 

SYSTEMS 

8 River Drive (Rt 47) 
Hadley, MA 01035 

(413) 584-3510 
29 

RAD IO  NOT  INCL. 

RADIO DIRECTION 
"-Rugg'  FINDING ? 

PFDF 
MFG. SUGG. 

AMATEUR NET 

749" INCL. 

VHF ANTENNA 

TRY THE NEW AEA MODEL PFDF 
COMPUTERIZED RADIO DIRECTION FINDER 
• 1° BEARING RESOLUTION 
• SAMPLE AND HOLD 
• LONG PERIOD AVERAGING FOR MOBILE 
• INTERNAL AUDIO AMPLIFIER AND SPEAKER 
• OPERATES FROM 12 V.D.C. 

call or write 

AEA 
Brings you the 
Breakthrough! 

ADVANCED ELECTRONIC APPLICATIONS, INC. 
P.O. Box 2160 

Lynnwood, Washington 98036 USA 
(206) 775-7373 

E — PLUS.  

C311'S  PC)g-T M3L 

A" :NLEGINUEFISI.TE S  TR'.S   ERINGS' NE W 

comP 

Otl's 
NI 2  •TrE4Sy  7-4 

7'0  NED OPEA 

HANDI-CON V 
• ANY FULLY SYNTHESIZED 2 - METER 
H.T. CAN NOW BE A COMPLETELY 
PORTABLE  VHF-hi MONITOR 
•2400 CHANNEL CAPABILITY 
•DOUBLE BAND COVERAGE. 

154 -158 Mhz fire,police,sheriff, 
paging & more 

159 -163 Mhz maritime coastal 
railroads, N.O.A. 
weather & more. 

• MULTI-BAND & MULTI-CHANNELLED 
MONITORING WITH SCANNING H.T:s 

• SINGLE 3-POSITION CONTROL 
• "OFF" RETURNS TO NORMAL TRANS-
CEIVER OPERATION 

• LOW LOSS COUPLING TO ANTENNA 
• UP TO 6 MOS. OPERATION UNDER AVG. 

USE WITH A SINGLE AAA CELL 
• BI -LATERAL PROTECTION AGAINST 
ACCIDENTAL TRANSMISSION FOR 

UP TO 5 WATTS 
• size  2.25 x 1.5 x1.4 inches 
• weight - 4 5 ozs. • $44 95 +s 2.50 pstg & hndlg. 

in Calif. add 6% s.tx. 

contact  M SQUARED ENG  • 
1446 Lansing ave.  • 
San Jose,Cal. 95118 • 

- or - 
Ph 408 -266-9214  • 

Pleabe write for club discounts 

on quantity orders 
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When it comes to 

AMATEUR 
RADIO QSL's 

it's the 

ONLY BOOK! 
US or Foreign Listings 

1c"2 ca DOS 
NOW READY! 

Here they are!  The latest editions. World-
famous  Radio  Amateur  Callbooks,  the 
most respected and complete listing of 
radio amateurs.  Lists calls, license classes, 
address information. Loaded with special 

features such as call changes, prefixes of 
the world, standard time charts, world-
wide QSL bureaus, and more.  The U.S. 
Edition  features  over 400,000  listings, 
with  over  70,000  changes  from  last 
year.  The  Foreign  Edition  has  over 
370,000  listings,  over  60,000  changes. 
Place your order for the new 1982 Radio 
Amateur Callbooks, available now. 

Each  Shipping  Tani 

US Callbook 

°reign 
calibook 

$18.95  $3.05 $22.00 

$1 7.95 $3.05 $21.00 

Order both books at the same time for 
$39.95 including shiapIng. 

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. 

( Th SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only $2.50 postpaid Mart   

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

ORDER TODAY! 

RADIO AMATEUR 

C al I 13 0 0 k INC. 

4 4 1.. Dept.  B 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 

VAISU 

FT-207R 
Hand-held 

CLOSEOUT 
SPECIAL 

SAVE $100 

YAESU FT-207R 2m FM Hand held Microprocessor 
controlled, 800 channels keyboard entry 144 to 148 
MHz. LED display, up/down manual or autoscah 

priority channel & memory back-up. ± 600 kHz offset, 
or any odd splits. 2. watts or 200 mw output. With 

Nicad pack, wall charger, Hex antenna, earphone & 
strap  ti lbs. 

Regular $339 - Closeout $239 
A«  lur I1-207k 
NC-1A 15 hr drop-in charger  SALE $44" 
NC-3A 15'4 hr drop-in chgr/AC adapt SALE 79" 
FBA-1 Battery sleeve for NC-1A/3A   goi 

NBP-9/FN8-1 Extra NiCad battery pack   23°' 
NC-9B Extra 15-hr wall charger   10°1 
PA-2 Mobile DC-DC adaptor & charger   390i 
YM•24A Speaker/microphone   32°' 
FTS-32E 32 tone CTCSS encoder  40° 
FTS-32ED 32 tone CTCSS enc/dec  75° 
LCC-7 Leather carrying case   35°' 
TA-2 19" telescoping whip antenna   9' 
MMEI-10 Mobile bracket   15 

Limited Quantity - Order Today! 

master charge VISA' 

AMATEUR 
ELECTRONIC SUPPLY 
4828 W. Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin W ATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores In: Clearwater. FL • 

Orlando, FL • Wickliffe, OH • Las Vegas. NV 

/  FILTER CASCADING 
WORKS! 

You car, get significantly better performance from 

your Receiver by improving its IF filtering. The most 
cost-effective way to do this is to place a superior 
8-pole SSB filter essentially in series (or Cascade) 
with the original unit. The resulting increase in the 

number of poles of filtering to as many as 16 
causes a dramatic increase in selectivity and re-
duction of adjacent channel ORM. The authors of 
the following major articles all stress the ettec-

tiveneSS of FOX-TANGO filters in this aPPlicalion 
and comment on its simplicity: easy soldering; 
no drilling, no switching, and no panel changes. 
As a bonus. CW performance Is improved as well 
as SSB, at no extra cost or effort! 

Recent Magazine Articles on Filter Cascading 

YAESU FT-901/902 See "73", Sept, 1981 
HEATH S8104A See "Ham Radio", April 1981 
KENWOOD 75820 See 'CO", March 1981 

Read the original article or send $1 to FoxTange 
for complete details of the one that interests you. 
To make the modification, order the appropriate 

cascading kit from below. Each contains the parts 
specified in the article, the recommended Fox-
Tango filter, and complete instructions. 

FOX-T OO Cascading Kits in Mod' 

YAESU FT-901/902 Series  $60 
HEATH SEI104A Series  $150 

KENWOOD TS820 Series  $65 varnini amp. 
•KENWOOD TS520 Series  565 w/Mini amp. 
'V AESU FT-101 Sothis (not ZD) $IM w/o = bd 

*Proven mods based on articles in preparation 

Shipping na Airmail: $2US/Canada.$6 Elsewhere 
Florida Residents: Add 4% sales tax 

FOX-TANGO stocks the widest variety of custom-
made time-tested crystal filters available from any 
source for Yaesu, Kenwood, Heath, Drake, and 
Collins rigs. Cascading is only one application for 
these filters. Others include replacing outdated or 
inferior original units, filling spots provided for 
optional filters, or adding extra filters using diode 
switching boards if the "spots" are filled. However, 
since the degree of improvement depends upon 
the quality of the filter used, cheap substitutes 
are no bargain! FOX-TANGO has never spared 
expense or effort to make its filters the very BEST 
and guarantees satisfaction - plus fast, friendly, 
knowledgeable, personalized service. For infor-

mation about our complete line, including SSB, 
CW and AM filters, phone or write for our free 
brochure. Specify the set you want to improve. 

We welcome mail or phone orders and accept 
payment by VISA, MASTERCHARGE, M.O., Check. 
Cash, or C.O.D. (at your expense). 

FOX TANGO CORPORATION 
Since 1971, By and For Radio Amateurs 
Box 15944S, W Palm Beach, FL 33406 

Phone: 1-305-683-9587  323 

... at last... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

Radio equipment 
not included 

Also Available 
Floor Space 51" Wide by 30" Deep 

$192 50 

4384 KEYSTONE AVENUE • CULVER 

$16450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Floor Space: 39" Wide by 30" Deep 

Additional Information on Request.  • 
Checks. Money Orders, BankAmericard 

and Master Charge Accepted. 
F.O.B. Culver City. (In Calir Add 6% Sales Tax.) 

DEALER FNQUiPrFU NVITED _ 

t, 

St Amateur Radio hirvices 
CITY, CALIF. 90230 — PHONE (213) 837-4870 

..See List of Advertisers 3n page 130 73 Magazine • January, 1982  167 



QUALITY  parts  at * 
* DISCOUNT PRICES! 
4PDT RELAY 
• amp conIsc.s 

,20 .01ac 

• Used 1.11.14 i•psio0 

$1.70 EACH 
•D*<. ,v ..1 Aolage 

LOGE OvAMTIT,IS AvAIL ABLE 

DP DT 
AROMAT  12 VDC 
HL2-P-DC 12VDC 
compact size 
10 amp contact* 
PC. mount 

• • 
Wit 
• i.,j• 

$3.00 each  'Ti' 
COMPUTER 
GRADE 

CAPACITOR 
TRANSFORMERS 
120 volt 

primaries 

6 VOLTS al 150 mA  $t 25 
12 V C Tat 500mA  82.50 
16 5 V. at 3 AMPS  $6 50 
16 VOLTS at 1 AMP  $4.50 
252 VC T at 28 AMP 85 50 

MINI SIZE 
BUZZERS 
1ji lo 3 00111 264 BB 

WITH WIRE LEADS 

1% to 3 volts 754ea 
_It  WITH PIN TERMINALS 

3 to 7 volts 

WITH PIN TERMINALS 

•c)  750 each 

MITSUMI 
MODEL UES-A55F 

VARACTOR UHF TUNER 

3,600 mfd.  same 
40VDC  $1.00  

6,400 mfd. 
60VDC  $2.50 

X 4 1/4' 

20,000 mfd. 25VDC 

22,000 mfd.25VDC 
$2.50 

22,000 mfd. 40 VDC 
." W A.  a f  $3.00 
45.000 mfd. 25 VDC 

H  $350 
52,000 mfd. 15 VDC 

72,000 mfd. 15 VDC 

CL•MPS 10 fir C•P•c,005 50s •• 

FREQ  RA W 

.471) - 889 

ANTENNA INP' ' 

300 OHMS 

$25.00 each 

10 for S220.00 

TYPE N 
CONNECTOR 

K I NGS 
FITS PG5'.. k6 ,h, 

RG141, R614. , 

SOLOF R TYPE 

$115 EACH 
10 for $1600 

RFI 
LINE FILTER 
1..  for lino to fine 

c  .7-.., I line to ground 
*v .., noise suppression 

CONCOM *1010 
Rated:10 amp 

115,250v 50-4005z 
$ 3.75 ea. i0 for 835.00 

SUPER SMALL 
PHOTO-FLASH 
170 MFD 330 VOLT 

r I r  I 1/4" X be" 
2 for $1.50 

10 for $7.00 

750 MFD 330 V 

PHOTO FLASH 

16.5 VAC 1 AMP 
CLASS 2 XFMR 

$3.00 
EACH 

BB 103 
VARACTOR DIODE 

4 for 00 

L.E. D.'s 
STANDARD JUMBO 

DIFFUSED 
RED  . 
GREEN . 
YELLOW 1,  - 

FLASHER LED ill 
5 VOLT OPERATION 

p  JUMBO SIZE 
2  70 

1BI POLAR LED 
SUB MINI LE D 

.079' X .096" 
20mA at 1.75v 
10 FOR $1.00 
200 FOR 518.00 

Q..1ANT I TY PRICES AVA I LAI 

CANNON XLR 
CONNECTOR 
, PRONG 

2" HIGH x 
1 1/4" DIA. 

01.25 EACH 
10 FOR $11.00 

*SPECIAL !!* 

10 MEG POTS 
for S1.00 

10 for $ 2.00 
100 for 
$15.00 

1 

• . 

2-DIA 1 i2VDC 
BUZZER SPECIAL! 

50 C each 
10 for Se 00 
100 for S35 00 

2" ALLIGATOR CLIPS 
7 clips for $1.00 
100 clips for $32.00 
500 clips for $5000 

S1 00 EACH  4, 
10 for $19.00 - 

RECHARGABLE 
SEALED 

LEAD-ACID 
BATTERIES 

IS VOLTS VAMP/NH 
Os x 2  41/2 1'4 

$ 10 00 
• you.* 71/2•Jip/ 
41/2 x 2 x 415 IN. NW 

S 12.50 

RF 901 
MICROWAVE 
TRANSISTOR 
S3.00 EA 

ALL ELECTROAKS CORP. 
905 S. Vermont Ave  20  TERMS 

PO BOX 20406 
Los Angeles, Calif. 90006 

(213) 380-8000 

Mon  Fri  Saturday 
9AM 5PM 10AM 3PM 

• Ot anla w, 

• M.n Order 110 00 
• Add $2 50 
Shoppmg USA 
• Call Res Add 6 
• Prompt Sh.pp.n, 

CM SD 

Pi 
MOBILE CONNECTION 

Introducing 

21  YOUR OWN 
AUTOPATCH FOR 

SIMPLEX OPERATION 

ONLY 

$1 4 995  KIT 
Wired and Fully Tested 
$199.95 

Shipping $3.50 in U.S.A. 
N.Y. S. Residents Add 
4°. Sales Tax 

NOVAX interfaces your standard 2 meter; 220; 450; etc. base station 
and DTMF telephone, using a high speed scan switching technique so 
that you can direct dial from your automobile or with the HT from the 
backyard or poolside-automatically. 

• SMALL SIZE-(5" X 6" X 2") 

• STATE OF THE ART 
CIRCUITRY 12-16 V D.C. 

• ADJUSTABLE ACTIVITY TIMER 
(clears out if mobile is out of range) 

• EASY INTERFACING with 
radio autio & squelch circuit 

• SINGLE DIGIT CONTROL 
(connect and disconnect) 

• 3 MIN. CALL DURATION TIMER 

TO ORDER-SEND check-money order (MasterCard or Visa accepted) 
to: R. W. D. Inc., Oriskany, N.Y. 13424 or call 315-736-3087 

- RTTY/C W * 
For the TRS-80 

' A Trademark of the Tandy Corp 

ROM-116 
RTTY/CW Operating System 
Detailed brochure available on request. 

Featuring: 
1200 BAUD OPERATION. Not limited to 110 baud be-
cause of timing loops 60 66 75 & 100 W P M 
Plus 110 150 300 600 & 1200 baud operations 
Possible 
FLEXABILITY OF OPERATION. Instantly change Baud 
Rates Program Mode (ASCII/baudot), Program Status 
SPLIT SCREEN VIDEO. Transmit & receive data dis-
played separately 
REAL TIME. Automatic CW/ID without user interven-
tion Automatically updates 
at end of month or year CROWII 

elkroProducts 

Other tecitureg. 
include. 

• Two Serial Ports 
• Fourteen Butters 
• Automatic CW ID 
• Transmit Control 
• Selective Call Feature 
• Error Correction 
• Word Wrapping 
• Easy To Interface 
• 30 Day Unconditional Guarantee 
• Hardware requirements TRS-80 

Model 1 or 3 16K 
External terminal unit 

606 State Street. P 0 Box 892-R • Marysville. WA 98270 • (206) 659-4279 
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S-LINE OWNERS BARGAIN PRICED, RF MODULATORS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERS' 

Plug-in, solid stale tube r eplacernents 

• S-line performance—solid state! 
• Heat dissipation reduced 60% 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTE AS cost less than two tubes. 
and are guar ant erid for so long as you own 
your S line. 

SKYTEC  Write or phone for 
Box 535  specs and prices. 
Talmage, CA 95481  (7071462-6882 

FREE CATALOG 

NEW! 
CATALOG OF 

HARD-TO-FIND 

PRECISION TOOLS 

Also contains test equip ment 

plus wide selection of 
tool kits and cases 

Jensen's new catalog is jam-packed with 
more than 2000 quality items. Your single 
source for hard-to-find precision tools and 
tool kits used by electronic technicians, 
scientists, engineers, instrument mechan-
ics, schools, laboratories and government 
agencies. Send for your free copy today! 

(2) JE N S E N T O OL S INC. 
1130 5 pRIEST DR Tempe AZ 85281 

C.B. SPECIAL 
(Repeat of a sell out) 
CONVERT THESE TO 

10 METER FM 
New My Gain 40 channel printed circuit 
boards assembly (Squelch pot, volume 
control and channel switch not includedi 
Boards sold as is Dimension 6' XF 

1-9 pcs $7.50 es. 
10-49 pcs $6.50 ea. 
(While quantities last) 

REMOTE 40 CHANNEL C.B. 
• , aes have a metal frame Speaker 
astir: case, and control mrc not included 

Sold as is $14.95 ea 

C.B. BARGAIN 
C B boards missing parts or damage•; 
Can be used tor spare parts Buy Several" 

$3.50 ea 
Order information Please add 54 00 for 
S•H vra UPS CODs accepted for orders 
iotaiing $50 00 or more Honda residents 
add 4°, sales tax Minimum order 815 00 
ureign orders US funds only add 20° , for 
ei MASTER CARD and VISA accepted 

Surplus Electronics Corp. 
•'294 N  "4th St 
kild"  I 13166 

? 8228 

AZDEN 
PCS-3000 
STATE-OF-THE-ART 2 METER 
MICROCOMPUTER-CONTROLLED 

TRANSCEIVER 

- 469 299 
Calf. res. 
add 6% 

FREE SHIPPING 
ANYWHERE IN U.S.A. 

Other AZDEN equip./acc. dic,;court ,, 

B. G. CARL ELECTRONICS 
11128 Claire Ave. 
Northridge, CA 91326 
Call: (213) 363-1216 

It's Incredible! 

Now You Can Master Code ... 
For your first ham license or upgrade in a 
matter of days CODE QUICK is a reyolu 
tionary breakthrough discovery which dras 
tically simplifies the learning ot Morse Code 
Don't torture yourself with an endless matt' 
of chts and dabs With CODE QUICK ear h 
letter magic ally calls 'rut its, !UMW' Your 

amazing kit OntdinS 5 power pat ked t as 
sows, visual breakthrough r ards. and "rig 
inal manual Write for details or send $39.95 
toda%, ii 

WHEELER APPLIED 
RESEARCH LAB  .••• 

PG Boy 3261 
City of Industri. CA 4:  

Ask for CODE QUICK rt 103 
(caw add h  sales tax 

Even if you have failed before CODE. 
QUICK must work for you or return 
the kit for total immediate refund' 

DIRECTION 
FINDING? 

W ar 

New Technology (patent pending) con-
verts any VHF FM receiver into a 
modern  Doppler  Radio  Direction 
Finder. No receiver mods required. See 
June 1981 issue of 73 for technical 
description. Kits available from $245. 
Write for full details and prices. idDOPPLER SYSTEMS 

5540 E. Charter Oak 
Scottsdale, Arizona 85254 
(602) 998-1151  „am 

Small Sue 
3 • . 3 • I . on,,,49.95  

• 

• CRYSTAL CONTROLLED FOR STABILITY 

• IC CIRCUITRY FOR EXCELLENT RELIABILITY 

• EXTERNALLY SWITCHED FOR CHANNELS 30,4 

The VM-1000 RF Modulator is the same type and 

quality of those found in todays video tape recorders it 
. has convenient orlon° lacks tor video and audio inputs and 
has a standard F type connector for RF output Power is 

supplied by an AC to DC power pack which is included 
Call NOW r••''••  •• v •••• f•e"  ;  discounts 

JJT DISTRIBUTING ,--25 
17210 Yukon Ave.. Suite #1 
Torrance. Calif. 90504 

Call COD Orders to: (213) 515-6800 

RE CEIVERS 
R•1143/WRR•3 • 14 600 
Khz AM-CW-FS in five bands, 
mechanical digital tuning 
81/4 x17 1/4 x163/4". 80 lbs 
Used, checked:  $295. 
Manual partial repro $15. 
R-388/URR • 0.5-30.5 
Mhz in 30 bands. rackmount. Mil-Collins UJ1: 
10V2x19x13". 55 lbs. Used, checked:   $4UU. 
Manual, partial repro:  $10. 
HAMMARLUND SP•600JX • 0.54-54 Mhz AM-
CW in seven bands, rackmount. 101/2 x19x17". 85 lbs 
Used. checked. $285 Manual, partial repro: $10. 
R4348/ARR•41 • 190-550 Khz and 2-25 Mhz AM -CW 
in 25 bands, mechanical digital tuning. Requires 24 VDC 
4 amps. 71/2 x16x13 1/4 ". 35 lbs. Used, checked: $205. 
Manual, partial repro:  .  $15. 
(3133 HF RECEIVER • 0.2-30 Mhz SSB-AM-
CW in 30 bands. Set is Collins 51S1 repackaged by 
LTV-Temco for mil-airborne use; black front panel, AM 
BFO, extra filtering. 61/4 x181/4 x13". 42 lbs Used. 
checked $850. Collins 51S1 manual. $15 with G133 
purchase. 

414011 0 tovs. 
a • 

a • tve  

WRITE FOR CATALOG & SUPPLEMENT 

Prices F.0.6 Lima. 0 • VISA MASTERCARD Accepted. 
Allow for Shipping • Send for New FREE CATALOG! 
Address Dept 73  • Phone 419/227-6573 

FAI R R A DI O S ALES 
1016 E EUREKA • Boa 1105 • LIMA  OHIO • 45602 

ETCH BOARDS FAST 

This Power Etching System will 

handle PC boards up to 6" x 6". 

The pump keeps acid agitating for 

faster, more even etching 

Send $34.50 plus $3.50 for 
postage and handling to: 

SIILI MAKLR ENILRPRISES 

250 PE QU OT TRAIL 

WESTERLY, R.I. 02891 
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QUALITY MICROWAVE SYSTEMS 

MINIMUM 34 db GAIN OR GREATER 

Complete System as pictured  s149 95 
(6 month warranty) 

Down Converter (Probe Mntd ) 
assembled & tested  $59.95 

Down Converter (Chassis Mtnd ) 
assembled & tested  $59 95 

Power Supply. assembled & tested  $49.95 
Down Converter PC board, 
with parts, unassembled & Data  $39.95 

Data Information (Plans)  S9 95 

Send cash, check 
or money order to 

Phillips-Tech 
Electronics 
Dept. SP-73  ,-
P.O. Box 33205 
Phoenix. 
Arizona 85067 
For special quantity 
pricing. C.O.D.S. 
Mastercharge. 
and VISA call. 

(602) 274-2885 

WE'VE GONE NATIONAL 

Strux Corporation manufactures and 
distributes National Radio, Inc. Com-

ponents: Chokes, inductors, coils, and 
hardware. We also distribute fixed and 
roller inductors, contactors, mil-spec 

and designer knobs. For all your elec-
tronic needs, contact Strux Corpora-

tion. 100 East Montauk Highway. 
Lindenhurst, New York 11757. 

CORPORATIoN 

100 EAST MONTAUK HIGHWAY 

1NDENHURST, NEW YORK 117!",' 

You can pay more — 
But you can't get more! 

1. 1 011L111 

Model III 16K 

$839 
Model III 48K 
2 disc & RS232C 

$2100 

Color Computer 4K 

$310 
Ai 16K Ext Basic 

$459 
BUY DIRECT. These are ust a few of our great 
offers which include Printers. Modems, Com-
puters, Peripherals, Disc Drives. Software and 
more.  caii TOLL FREE 1-800-343-81 24 

We have the lowest ..- 444 cof...pute.r 
possible fully 
warranteed prices  Write for you' PI U S 

free2c4sataAlog and a full complement 
Gre qt Road 

\oL.1.1adio Shack Software.  Lottleton. MA 01460 } 
617 • 486 • 3193   
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FINALLY... 
A SQUARE DEAL 

ON YOUR 
ELECTRONIC 
SCRAP 

Morn lir, ikrrs pin fiat rah,. iiti  rap. not 
payment on the value of your material All 
material sent to us is unlit Won Ily relined and 
assayed for maximum return Take a look at 
so me typo-al yields 

PC Boards  .50C to $7 per /1. 
Connectors  25C to $51,1, / 
EY' Fingers  $3 to $20 per lb 
Gold plated pins  $12 to $50 per lb 

For further information, circle our reader serf o 
number or call/ierite 

ELECTRONIC RECYCLEh'.', 
OF MASS., INC. 

263A S. Main Street, Box 6 
Middleton, Mass, 01949 
Toll Free (800)343-8308 
In Mass. (617) 777-0455 

SYNTHESIZED 

SIGNAL GENERATOR 

MADE IN 
USA 

, MODEL 
SG 100C 
5329 95 

plus shipping 

• Covers 100 to 179 999 MHz in 1 kHz steps wo' 
thumb-wheel dial • Accuracy 00001 % at all 1rt, 
quencies • Internal frequency modulation from 0 
over 100 kHz at a 1 kHz rate • Spurs and noise 41 
least 60d13 below carrier • RF output adjustable from 
5-500mV across 50 ohms • Operates on 12vdc 
v? amp In stock for immediate shipping $329 95 
plus shipping Overnight delivery available at extra 
cost • Range Extender (phase-locked mixer/divid-

er) for above unit Extends the range from 1 to 580 
MHz Same size as SG-100 Mounts piggyback 
Price $299 95 

r 311 

VANGUARD LABS 
196-23 Jarnscia Ave., Hollis, NY 11423 

Phone: (212) 468-2720 

C.B. TO 10 METER KITS 
AMERICA'S N I SOURCE FOR 

FM — SSB — AM 

IN STOCK —Kits for most C B Models 

New  10-meter FM Discriminator 
Board —fits most PLL rigs. Kit—S40; 

Assembled and Tested —S50. 

Factory Conversion —Your Rig or Ours 

New and Used —FM & SSB 

C.B.s now in stock—From $90 to $250 

LOW COST— Prices range from $10 00 

to $50 00 
FREE CATALOG —write or call today. 

A MERICAN CRYSTAL SUPPLY CO MPANY 
P.O. BOX 638 

WEST YAR MOUTH, MA. 02673 

(617) 771-4634 r  doe / 

COAXIAL CABLE SALE 
POLYETHYLENE DIELECTRIC 

R0213 noncontarninating 95% shield mil spec36e/It 
RG t I 75ohms 97% shield mil spec  25411 
RG214U double silver shleld  95e/11. 
RG174U miniature 50 ohm me spec  10411 
RG58U Me spec 95% shield  11s/11. 
RG58AU Me spec 95% shield, stranded  1341t. 
402231RG55A1P double silver shield  85e/It 

LOW LOSS FOAM DIELECTRIC 
i4GBX whim 8)95°. shield Bluejacket 
PG8U 97% shied! white Jacket tievime 
RBLIU 80% sherio 
.10561.180% shield 
'1058095% shield 
i4G59U 75 011111 ICC% foi, shield ITT type) 

NotOr cable 2 tape-22pm 
'Cable—shipping 13 00 1st 100 It 

S2 00 each addi 10011 

CONNECTORS 
PL 259 to BNC lUG•2551 
PL 259 pushion adapter shell 
PL 259 8 SO-239 
Double Male Connector 
' It patch cord *MCA type plugs each end 
Reducer UG•175 or 176 
uHF T (M3581 
Elbow IM359) 
F59A ITV type) 
PL 258 (double UHF female barrel) 
Connectors —shipping 10% addl. St 50 rnindinui, 

FREE CATALOG 
CO D ADD S, 50  FLA RES A00 

19edri 
30sM 

O W, 
lOadt 
tOelft 

leaitt 

53.50 ea 
10/S3.89 
10/95.89 
St .79 
3/91.00 
10181.99 
82 59 
51.79 

10/$2.15 
964 

NEMAL ELECTRONICS 
5686 SW 8061 Si'.. DEPT PLO. MIAMI. FLORIDA 

TELEPHONE M B 6618634 

CB TO TEN METER 
CONVERSION KITS 

KITS for AM —SSB —FM 40 Channel PLL 
chassis conversions 
DETAILED INSTRUCTIONS for easy in-
stallation with minimum time and equip-
ment 

BAND COVERAGE flexibility provides 
up to 1 MHz coverage for most PLL 
chassis. 
PRICES Low cost prices range from 
$8.00 to $50.00 

All kits are in stock including 
several different FM kits. 

FREE CATALOG Write or call today. 

•  INDEPENDENT 

CRYSTAL SUPPLY COMPANY 
P.O. Box 183 

Sandwich, Ma. 02563-0183 

(617) 888-4302 

Subsafption 
Probiem? 

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 eniOy POW subscription 



RED HOT SPECIALS!! 

AZDEN PCS 3000. 2 meter 
(OK 2025 MK II. 2 meter 

SANTEC HT 1200.2 meter handheld 

JANEL OSAS. 2 meter preamp 

NE W BEARCAT 20-20 SCANNER 

KANTRONICS FIELD DAY II Code 'dl 
ALL MFJ PRODUCTS 12 % off list price 

TEN•TEC ARGOSY TRANSCEIVER 

TEN•TEC DELTA TRANSCEIVER 

TEN•TEC OMNI C TRANSCEIVER 

1982 CALLBOOKS 10P, off list price 
KANTRONICS MICRO RTTY SENDER 

SANTEC ST-7/T 440 MHZ Handheld 

REGENCY MICRO SCANNER 

BENCHER BLACK PADDLES 

$285.00 

2841.00 

284.00 

36.50 

278.00 

360.00 

468.00 

736.00 
1040.00 

255.00 

279.00 

199.00 

35.00 

Price subject to change without notice 
SASE for other RED HOT SPECIALS new and used 

Ben Franklin Electronics 
115 1/2  N Main  Hillsboro KS 67063 

316-947-2269 
,.•-• 439 

GO MOBILE WITH YOUR H.T.! 
icotA  Gua, 
maila ble  'Need, 

• A unique battery eliminator• 

HANDI-TEK Regulator allows constant hand-held 

operation from auto DC or base supply with no ni-

cad drain and WITHOUT RADIO MODIFICATION( 

Model 1—lcom IC-2AfT; K—TR-2400; N—FT-208R 

Y—FT-207R. T—Simple mod for Temp 
$24.95 PPD in USA. CA add $1.50. 

pi.. 460 

HANDI-TEK 

P.O. BOX 2205. LA PUENTE, CA 91746 

Icom—slides on bottom of radio 

Yaesu—lits into battery compartment 

Kenwood—powered thru battery plug 

this publication 
is available in 
microform 

University Microfil ms International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, MI 48106 
U.S.A. 

18 Bedford Row 
Dept. P R. 
London, WC1R 4EJ 
England 

CERTIFIED INTERNATIONAI 

CHECKING INTO "73- TO SHARE OUR 

1982 AMATEUR CALLBOOK SPECIAL 
Oniy S15 95 u S or $14 95 Foreign -  or BOTH tor S29 95 

anow tor sb.00.no  1 book  7 b.*, 

Zone 2 5 57 00  S2 50 

Zone 6 13 S2 50  5300 

WE ICING OUR STORE TO YOU AT OVER SO HATAFESTS PER YEAR 

151 E  KIND  HUE  HI AVATE JR  F 

BY BELDEN 

CRYSTALS FRESH CUT TO YOUR ORDER FROM 44 00 

CB TO 10 01110 LONVf RS1ONS IRON, 1,41 STANDAR', St TT , 

CERTIFIED COMMUNICATIONS 

321 

WE  '50 ViLE, SSHS AN:, ,4 

AND SELL NEW I0 METER RIGS E1TH DOUBLE 
WARRANTY FROM $I 79 00 

ASK FOR QUOTE CATALOG CONVERSION 1100KLE 
OSL SAMPLES OPICLUDE SO Fonts, OR INFORMATION 

S IVOR TH YOUR WHILE To C4ti OR Witt If 

ill in Ii ir  Li 

_ITHE HMR 111 
MICROWAVE RECEIVER SYSTEM 

24. de GAIN • TUNABLE 21 TO 26 GHz RANGE 
6 MONTH WARRANTY • COMPLETE-READY TO INSTALL 

PARTS OF HMR II AVAILABLE SEPARATELY 

97995 EACH 
FOB DENVER 

7 lbs 

SEND CHECK MONEY 
ORDER OR CERTIFIED 

FUNDS TO 

HMR 
RO 005440668 • AURORA, 

COLORADO 80044 
DEPT MB 

FOR THE LOWEST PRICE ON QUANTITY ORDERS. 
CODs. MC OR VISA ORDERS CALL: 

(303) 620-9736 

FOR THE 00-IT•YOURSELFER 
DOWN CONVERTERS  POWER SUPPLY 
ASSEMBLED  TESTED PC1  ASSEMBLED  TESTED 
WITH PLANS  NV  WITH PLANS 

PC/I PARTS  PLANS  39•  PCB PARIS CASE A PLANS39. 
PcB a PLANS  ID.  PCB A PLANS 

PLANS 

M ORSE CODE, BAUDOT and ASCII RTTY' 
FOR THE TRS-80  MODELS I and III 

DISASSEMBLED HANDBOOK - VOLUME 4 

no RS-232C interface is required 

Chapt  1 
Chap!  2 
Chapt  3 
Chapt  4 
Chapt  5 
Chapt  6 
Chapt  7 
Chapt  8 
Chapt  9 
Chapt  10 

8 to 800 WPM Morse transmit pgm 
Adding type ahead capabilities 
Morse receive decoding program 
Merging + 12 prepared messages 
Baudot transmit 60-66-75-100 WPM 
Baudot receive for above speeds 
Merging + 22 prepared messages 
ASCII transmit program 110 Baud 
ASCII receive decoding program 
Merging + 22 prepared messages 

$18 [US] per copy add $2 shipping 
[54.50 overseas airmail] 

—GERMAN & FRENCH LANGUAGE EDITIONS— 

Morse, Baudot 8 ASCII on disks $49 
.-458  ( Vol. 4 required for instructions( 

RICHCRAFT ENGINEERING LTD. 
#1A Wahmeda Industrial Park 
Chautauqua, New York 14722 

COD orders I US only( [7161753-2654 

Automatic 

TR-2400 Band Scion*, 

or KenWOOd TR 2400 stops and locks on busy. Or stops 

and resumes when carrier drops Controlled by key-

board. no switches to add installs easily inside rig. SIR 

simple connections, no modifications  Does not use 

space provided to, PL 
Assembled —$24 95  Kit —S14 95 

TR-9000 Memory Scanner 

'or Kenwood TR-9000 scans 5 memory channels Stops 

on busy and resumes when carrier drops Uses existing 

controls. No switches to add Installs easily inside rig 

See product review Sept issue 73 Magazine 
Assembled — 539 95 

IC-280 Band Scanner —$29,95 

Memory Scanner —$39.95  both for $59.90 
' Scanners do not affect normal rig Operation 

' Digital readouts display scanned frequency 

' All scanners are easy to install using complete and de-

tailed installation instructions 

• All scanners ASSEMBLED A TESTED ierrept kill 

' Satisfaction Guaranteed' 

Send check 0, 

GISCGAN 
26151 W Mary Ann Rd  Antioch IL 60002 

include $1 50 postage a hahricr,g 

IllInois .ncludP ,̀ •  ' i'•• 
v. 27 

MICROWAVE \ 
DISH 

• 24" True Parabolic 
Reflector 

• 12" Focus 

• Made from .050" 
Spun Aluminum 

• Approximately 
21 dBi Gain 

$18.95 
• 15 00 shipping II handling 

indi•n• residenls please 

Add 4°, sales in 

INDY AMATEUR SUPPLY 
P.O. Box 421 

Indianapolis, IN 46206 

TRS-80  DISCOUNT 

.••• 313 

1-800-841-0860 TOLL FRU 

MICRO MANAGEMENT 
SYSTE MS INC. 

DEPT. NO.  1 3 
pioza Shopping Center 

I I 5C Second Ape S W 

Cairo Georgio 31728 

912-377.7120 Go Rhone No 

Write For Free Catalog 
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• • • COATI ANURIIICATIIONIS CENTER • • • , 
• • E.T.O. • 
KENWOOD • YAE
SU • ICOM • D
RAKE • DENTRO
N 

CALL TOLL FREE 

1400428-4097 

t  DAIWA CN-720B 
SWR 
& POWER METER 

me cross-needle meter indicates pots forward power and reflected power on one 
meter and SWR is read directly at the point where tne needles intersect Both power 
and SVVI3 can be checked instantly without Sine-consuming sensaarity acaustmentS 
even when using SSB 

•NAV S218.75 SPECIAL $149 95 

NEW  NEW  NEW 

JIL SX-200 Programmable Scanner 
1 Type. FM a AM 
2 Frequency Range  1026-57.995 
MHz Freq.Space 5kHz: b) 58-88 MHz 
Freq. Space 12.5 kHz: c) 108-180 MHz 
Freq. Space 5 kHz. d) 380-514 MHz 
Frog. Space 12.5 kHz 
3. Sensitivity:  FM a)26- 180 MHz 
0 4uV  N 120E1 b1380-5 14 MHz 1 OuV 
S N 120B AM .3126- 180 MHz 1 OuV 
S N 1008 b1380-514 MHz 2 OuV S N 
10dB 
4. Selectivity: FM More than 60dB at 
25 kHz AM More than 60 dB at  1 h 
kHz 

Computer 

AMDEK 
APPLE 
ATARI 
BASE 2 
CENTRONICS 
COMMODORE 
DC HAYES 
HAZELTINE 
LEEDEX 

5. Audio Output: 2 Watts 
6. External Speaker Impedance: 4-- 8 
Ohms 
7. Power Supply: 12V DC I included) 
8. Antenna Impedance: 50 - 75 ohms 
Whip of E  Antenna with LO/DX 
Control i 20 dB ATT I 
9:Frequency  Stability:  26  -  180 
MHz within  300 Hz  380  -  514 
MHz within 1 KHz (at normal tern 
peraturel 

NAV S499 95 

INTRODUCTORY SPECIAL $389.95 
• NAV $399.00 

SONY ICF -2001 
• FM/AMISSB/CWNnde spectrum coverage • Dual-conversion superheterodyne 
circuitry of AM assures high sensitivity and interference rejection • Quartz 
crystal, phase-locked-loop frequency synthesis for all bands assures the utmost 
tuning stability, without a [rocs of tuning drift • Direct-access. digital tuning 
keyboard and LCD digital frequency readout for quick. key-touch station selec-
tion-maximum accuracy and ease of use • Manual tuning and automatic scan-
ning for effortless signal searching. easy DXing • 8-station presets. plus 2 aux-
iliary presets for instant reception of memorized stations on any band-plus LDC 
memory indication • 5-stop LED signal-strength indicator • Local/Normal/DX 
sensitivity selector for AM • SSB/CW compensator for low-distortion recep-
tion • Telescopic antenna, plus external antenna included • 4- speaker for full. 
rich sound • Slide-bar bass and treble controls • Sleep timer-with LCD 
readout-can be set in 10-minute increments for up to 90 minutes of play before 
automatic radio shut-oft • Shoulder strap included • Integral stand allows tilt-up 
desk-top placement • Tape recorder lack allows off-the-air recording • Night. 

light for LCD illumination CALL FOR OUR NEW LOW PRICE 

11116 
01271111   

NO W 

Low. Low Prices 
On Apple Computers & Accessories 

"Interface To Your Transceiver 
For RTTY Or CW-

• 

Most Popular Scanner  16 Channels 30-54 MHz, 140-180 • 
MHz 410-514 MHz Digital Clock 

Date Display  110 V AC or 12-

16 V DC 
Seek Rate Fast 10chisec 

Slow  5ch/sec  33 

Bright Green 9 Digit Frequency Dis- 0z  
play  Ext  Antenna Jack  Ext 
Speaker Jack Large Top Mounting ?A 
Bracket Scan Rate Fast 8ch/sec 

Slow 4chisec • 
Scan Delay Time Variable 0-4 sec ), 
UNBELIEVABLY PRICED  21 

AT A LOW $199.95   

the JIL SX-100" 

""111111111b.- 

Call for Discount Prices. 

Amateur Radio 

MACROTRON1CS  AVANT) 
MAXELL  BASH BOOKS 
MICROSOFT  BE ARCAT 
MOUNTAIN HARDWARE  BENCHER 
NEC  CALL BOOK 
NORTHSTAR  CUSHCRAFT 
PANASONIC  DAIWA 
SANYO  DENTRON 
SYNCOM 

DRAKE-
E TO 
HUSTLER 
We GAIN 
COM 
KANTRONICS 
KE NWOOD 

Call For The Many Unadvert ,,,ec Specials 

•  PRICES SUBJECT TO CHANGE AND AVAILABILITY 

•  •  •  •  •  •  •  •  •  •  •  •  •  •  • 

master charge 

YOUR • 

MIRAGE 
PANASONIC 
SHURE 
TEMPO 
TELEX 
TRAC 
vAESU 

• 

wL TRADE  WE EXPORT  28  • 

•  •  •  •  •  •  •  •  •  •  •  • •  •  • 

ciacirozoNucs CENTER 
1840 "0" Street  Lincoln, Nebraska 68508 

In Nebraska Call (402) 476-7331 

Nationally Advertised Value 
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Why use their flexible discs: 
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 
for as low as $1.94 each? 
Find the flexible disc you're now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs...The 
Quality 
Memorex means quality products that you can depend on 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process The benefit of Memorex's years 
of experience in magnetic media production, resulting. for 
instance, in proprietary coating formulations The most sophis-
ticated testing procedures you'll find anywhere in the business. 

100 Percent Error Free 
Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested. 
Individually. to Memorex's stringent standards of excellence 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result In a standard of excellence that 
assures you, our customer. of a qualify product designed for 
increased data reliability and consistent top performance 

CustomforiOriented Packaging 
Memorex's commitment to excellence does not stop with a 
qualify product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide full Information on compatibility, density, sec-
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are Included A write-protect feature is available to provide 
data security. 

Full One Yew Warranty - Your Assurance of Ouality 
Memorex Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials or workmanship within 
one year of the date of purchase Other than replacement, 
Memorex will not be responsi bl e for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs 

Ultimate in Memory Excellence 

Quantity Discounts Available 
Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to accorp 
modate your smaller orders. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. 
Ouantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1%. 1,000 or more saves 
you 2%; 2.000 or more saves you 3%; 5,000 or more saves you 
4%; 10,000 or more saves you 5%; 25.000 or more saves you 
6%; 50.000 or more saves you 7% and 100,000 or more discs 
earns you an 8% discount off our super low quantity 100 price 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for you, 
call the Memorex compatibility hotline. Dial 800-538-8080 
and ask for the flexible disc hotline extension 0997.1n California 
dial 800-672-3525 extension 0997. 

Buy with Confidence 
% get the fastest delivery rola C E ot your M e morex Flexible Discs, sand 

co ph one yOUP order directly to ou r C o mputer Products Division Be sure 

to calculate your price using the C E prices in fil med Michigan residents 

please add 4 % sales tax W ritten purchase orders are accepted fro m 

approved gOvern ment agencies and m ost w ell rated fir ms at a 10 % 

surcharge for  net  10  billing  All sales are subiect to availability, 

acceptance and a ni mation  All sales are final  Prices, ter ms and 

specifications are subject lo change without notice O ut Of stock ite ms 
all be placed on backorder auto matically unless C E is instructed 

differently Mini mu m order $50 00 International orders are invited with 

• 520 00 111.11C/large for special handling in addition to shipping charges 

AO ship ments are F 0. B. Ann Arbor. Michigan N o C O OS Please N o w 

certified and foreign checks require bank clearance 

M ail  orders  lo  C o m munications  Electronics,  Boo  1002,  Ann 

Arbor. Michigan 481 08 U S A. Add S8 00 per case or partiaScase of 

t 00 8.inch discs or 56 00 per case of 100 5'.-inch rnou.disca for 

U P S ground shipping and handling in the continental U $ A II you 

have a M aster Card or Visa card, you m ay C O anyti me and place 

a credit  card  order  Order  toll-Inire in the  United  Steles  Call 

anyti me 800.521 .441 4  If you are outside the U S  or in Michigan. 

dial  31 3-9 84 4444  Dealer inquiries Invited Al  order  lines  at 

Communications Electronics are staffed 24 hours 

Copyright •191111 Communications Electronics' 

VISA 

Order Toll-Free! 
(800) 521-4414 

111 Michigan (313) 094.4444 

For Data Reliability -Memorex Flexible Discs 

CNICOMMUNICATIONS ELECTRONICS' - ,-

Computer Products Division 
85 ,1 Phoen,  Eic, 1002  Ann Arbor, Michigan 48106 US A 
Call TOLL-FREE (1300) 521 4414 or outside U.S.A. (313) 9944444 
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Introducing 

TVRO CIRCUIT BOARDS 
Satellite Receiver Boards-Now in Stock 

DUAL CONVERSION BOARD  $25.00 
This board provides conversion from the 3.7-4.2 band first to 
900 MHz where gain and bandpass filtering are provided and, 
second, to 70 MHz. The board contains both local oscillators, 
one fixed and the other variable, and the second mixer. Con-
struction is greatly simplified by the use of Hybrid IC amplifiers 
for the gain stages. 

SIX 47pF CHIP CAPACITORS 
For use with dual conversion board  $6.00 

70 MHz IF BOARD  $25.00 
This circuit provides about 43dB gain with 50 ohm input and 
output impedance. It is designed to drive the HOWARD/ 
COLEMAN TVRO Demodulator. The on-board bandpass filter 
can be tuned for bandwidths between 20 and 35 MHz with a 
passband ripple of less than 1/2 dB. Hybrid IC's are used for 
the gain stages. 

(602) 242-3037 
(602) 242-8916 

2111 W. CAMELBACK ROAD 
PHOENIX, ARIZONA 85015 

DEMODULATOR BOARD  $40.00 
This circuit takes the 70 MHz center frequency satellite TV sig-
nals in the 10 to 200 millivolt range, detects them using a phase 
locked loop, de-emphasizes and filters the result and ampli-
fies the result to produce standard NTSC video. Other outputs 
include the audio subcarrier, a DC voltage proportional to the 
strength of the 70 MHz signal, and AFC voltage centered at 
about 2 volts DC. 

SINGLE AUDIO  $15.00 
This circuit recovers the audio signals from the 6.8 MHz fre-
quency. The Miller 9051 coils are tuned to pass the 6.8 MHz 
subcarrier and the Miller 9052 coil tunes for recovery of 
the audio. 

DUAL AUDIO  $25.00 
Duplicate of the single audio but also covers the 6.2 range. 

DC CONTROL  $15.00 
SEVEN .01 pF CHIP CAPACITORS 
For use with the 70 MHz IF board  $7.00  SPECIAL SET OF FIVE BOARDS  $100.00 

INCLUDING DUAL AUDIO (2 single audio boards) 

1900 to 2500 MHz MICROWAVE DOWNCONVERTER 
MICROWAVE RECEIVER  This receiver is tunable over a range of 1900 to 2500 MHz approximately, and 
is intended for amateur use. The local oscillator is voltage controlled, making the I.F. range approximate-
ly 54 to 88 MHz for standard TV set channels 2 thru 7. 

P.C. BOARD with DATA  1 to 5 $15.00  6 to 11 $13.00  12 to 26  $11.00  27 - up $9.00 

P.C. Board with all parts for assembly  $49.99  P.C. Board with all chip caps soldered on. . .$30.00 
P.C. Board with all parts for assembly  P.C. Board assembled & tested  $69.99 
plus 2N6603  $69.99  P.C. Board assembled & tested with 2N6603$79.99 

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installation. 180 Day Warranty. 
1 to 5  $150.00 6 to 11 $140.00 12 - up $125.00 

YAGI DOWNCONVERTER with Power Supply, Antenna (Yagi) & all Cables for installation. 90 Day Warranty. 
1 to 5  $150.00  6 to 11  $140.00 12 - up  $125.00 

YAGI DOWNCONVERTER as above but Kit. (NO CABLES) With Box. 
1 to 5  $125.00 6 to 11  $115.00 12 - up  $100.00 

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC. 
1 to 5  $125.00  6 to 11  $115.00 12 - up $100.00 

1.25mm 
1.45mm 
3.2mm 
3.3mm 
1/8 
3/16 
5/32 
7/32 

SPECIAL NEW STOCK OF CARBIDE DRILL BITS- YOUR CHOICE $1.99 

13/64 
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29 
30 
31 
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Start taking calls in curious places with the 

revolutionary, new Cordless &ce d e Phone. 

Special Purchase—The 64e(tr Cordless Telephone! 
We are pleased to announce the Escort Mark III is now available 
at special pricing. We bought the manufacturer's entire inventory--

and we are passing the savings on to you! 

The Escort Mark III was originally designed to retail for $199.95. Now, we 
suggest a retail price of $169.95 to $189.95. Or, you can move them 

out at $149.95. In any event, you'll like the profit margins. 

QUANTITY  DEALER PRICE  GROSS PROFIT AT $149.95 

1-2 units  69.75 each  53% 
3-5 units  64.50 each  57% 
6-11 units  62.50 each  58% 
12-23 units  60.75 each  59% 

On all orders of 12 or more, we pay the freight! This is your opportunity 
to stock up for the Christmas buying season. These are ideal gift 

items, that will really move out! 

ESCORT MARK III SPECIFICATIONS 

VHF DUPLEXERS 
This duplexer was made for RF Harris Mobile 

Phones and Two Way Radios. These duplex-

ers can be used in any mobile phone or two 
way radio system, along with having the ca-

pabilities to be modified for UHF use. The 
physical dimensions are 3 3/5" Long, 4 2/5" 

Wide, and 1 1/10" Deep. The arSproximate 
weight is 18 oz./1 lb. 2 oz..  PRICE 174.99 

• Operates as a regular telephone on touch-tone or 
rotary dial systems 

• Range up to 300 feet 

• Ni-Cad rechargeable batteries included 
in telephone 

• Charger built into base transmitter 

• Simple plug-in installation! 

• High-performance antenna 

• Full duplex, answer and dial out 

• Full FCC approval 

Exactly As Shown 

Toll Free Number 

800-528-0180  M M Gi tf electrotvcs 
(For orders only) 

HOW WE CUT THE CORD. 
The new Cordless Phone 
works on a simple, 
highly sophisticated principle. 
A small base station plugs into 
your regular phone jack, and 
an electrical wall outlet. The 
base station then transmits 
any in- or out-going call to the 
handheld receiver, anywhere 
up to 300 feet. 



"FILTERS" 
Collins Mechanical Filter #526-9724-010 Model F455Z32F 
455KHz at 3.2KHz Wide. $15.00 

Atlas Crystal Filters  
5.52-2.7/8 
5.595-2.7/8/U 
5.595-.500/4/CW 
5.595-2.7/LSB 
5.595-2.7/USB 
5.645-2.7/8 
9.0SB/CW 

5.52MHz/2.7KHz wide 8 pole 
5.595MHz/2.7KHz wide 8 pole upper sideband 
5.595MHz/.500KHz wide 4 pole CW 
5.595MHz/2.7KHz wide 8 pole lower 
5.595MHz/2.7KHz wide 8 pole upper 
5.645MHz/2.7KHz wide 8 pole 
9.0MHz/ 8 pole sideband and CW 

sideband 
sideband 

Your Choice 
$12.99 

Kokusai Electric Co. Mechanical Filter #MF-455-ZL-21H 
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2.36Kc Bandwidth 

$15.00 

Crystal Filters  
Nikko 
TEW 
Tyco/CD 

Motorola 
PT1 
PTI 
CD 

FX-07800C 
FEC-103-2 
001019880 

4884863601 
5350C 
5426C 
A10300 

7.8MHz 
10.6935 
10.7MHz 2 pole 15KHz Bw. Motorola #48D84396K01 
Thru #48D84396K05 
11.7MHz 2 pole 15KHz Bandwidth 
12MHz 2 pole 15KHz Bandwidth 
21.4MHz 2 pole 15KHz Bandwidth 
45MHz 2 pole 15KHz Bandwidth (For Motorola 
Communications equipment) 

10.00 
10.00 

4.00 
5.00 
5.00 
5.00 

5.00 

Ceramic Filters  
Murata  BFB45513 

CFM455E 
CFM455D 
CFR455E 
CFU455E 
CFU455G 
CFW455D 
CFW455H 
SFB455D 
SFE10.7 
SFG10.7MA 

Clevite  TO-01A 
TO-02A 

Nippon  LF-B4/CFU455I 
LF-B6/CFU455H 
LF-C18 

Tokin  CF455A/BFU455K 
Matsushira  EFC-L455K 

455KHz 
455KHz +- 5.5KHz 
455KHz +- 7KHz 
455KHz +- 5.5KHz 
455KHz +- 1.5KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz +- 3KHz 
455KHz 
10.7MHz 
10.7MHz 
455KHz 
455KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz 
455KHz +- 2KHz 
455KHz 

ROTRON MUFFIN FANS Model Mark 4/MU2A1 
These fans are new factory boxed 115vac at 14watts 50/60cps. 
CFM is 88 at 50cps and 105 at 60cps. 

Impedance Protected-F 

$ 2.40 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
4.35 
2.40 
2.67 
10.00 
5.00 
5.00 
5.80 
5.80 
10.00 
4.80 
7.00 

S7.99 

SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes. 
Power output 1.6mw.  Beam Dia. .75mm.  Beam Dir. 2.7mr.  8Kv starting voltage 
68K ohm lwatt ballast  1000vdc +-100vdc  3.7ma.  TUBES ARE NEW $59.99 
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"AMPLIFIERS" 
AVANTEK LOW NOISE AMPLIFIERS  

Models  UTC2-102M AP-20-T AL-45-0-1 AK-1000M  
Frequency Range  30 to 200MC  200 to 400MC  450 to 800MC  500 to 1000MC 
Noise Figure  1.5dB  6.5dB  7dB  2.5dB 
Voltage  +15vdc  +24vdc  -6vdc @ +12vdc  +12vdc @ -12vdc 
Gain  29dB  30dB  30dB  25dB 
Power Output  la Gain +7dBm  ldB Gain +20dBm  ldB Gain -5dBm  ldB Gain +8dBm 
Price  $49.99  $49.99  $49.99  $69.99 

Mini Circuits Double Balanced Mixers  

Model RAY-3  
Very High Level (+23dBm LO)  70KHz to 200MHz LO,RF,DC to 200MHz IF 
Conversion Loss,d8 One Octave From Band Edge  6Typ./7.5Max. Total Range 6.5Typ./8Max. 
Isolation, a Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  55Typ./45Min. Mid. Range 
(LO-RF/LO-IF)  40Typ./30Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  30Typ./ 
25Min. 
Price  $24.99 

Model TSM-3  
Standard Level (+7dBm LO)  .1MHz to 400MHz LO,RF,DC to 400MHz IF 
Conversion Loss,dB One Octave From Band Edge  5.3Typ./7.5Max. Total Range 6.5Typ./8.5Max. 
Isolation, a Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  60Typ./50Min. Mid. Range 
(LO-RF/LO-IF)  50Typ./35Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  35TYP./ 
25Min. 
Price  $11.99 

Hewlett Packard Linear Power Microwave RF Transistor HXTR5401/35831E  

Collector Base Brakedown Voltage at Ic=100ua 
Collector Emitter Brakedown Voltage at Ic=500ua 
Collector Cutoff Current at Vcb=15v 
Forward Current Transfer Ratio at Vce=15v,Ic=15ma 
Transducer Power Gain at Vce=18v,Ice=60ma,F=2GHz. 
Maximum Available Gain at Vce=18v,Ic=60ma,F=1GHz/F=2GHz 
Price  $29.99 

35volts min. 
30volts min. 
100ua max. 
15min,40typ,125max 
3dBmin,4dBtyp 
14dB typ,8dB typ 

Motorola RF Power Amplifier Modules  

Model  MHW612A  
Frequency Range  146 to 147MHz 
Voltage  12.5vdc 
Output Power  20watts 
Minimum Gain  20dB 
Harmonics  -30dB 
RF Input Power  400mw 
Price  $57.50 

Toll Free Number 
800-528-0180 
(For orders only) 

MHW613A  
150 to 174MHz 
12.5vdc 
30watts 
20dB 
-30dB 
500mw 
$59.80 

MHW710  
400 to 512MHz 
12.5vdc 
13watts 
19.4dB 
40dB 
250mw 
$57.50 

MHW720  
400 to 470MHz 
12.5vdc 
20watts 
21dB 
40dB 
250mw 
$69.00 

electrotucs 
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"TRANSISTORS" 

WATKINS JOHNSON WJ-M62 3.7 to 4.2GHz Communication Band Double Balanced Mixer 

SSB Conversion Loss 4.9dB Typ. 6dB Max. fR 3.7 to 4.2GHz 
5.5dB Typ. 6.5dB Max. fI DC to 1125MHz fL fR 

fl 880MHz fL fR 
SSB Noise Figure  fR 3.7 to 4.2GHz 

4.9dB Typ. 6dB Max.  fI 30 to 1125MHz fL fR 
5.5dB Typ. 6.5dB Max. fI 880MHz fL fR 

Isolation 
fL at R 
fL at I 

Conversion 
Flatness 
Third Order Input 
Group Time Delay 
VSWR 

30dB 
25dB 
20dB 
15dB 

Compression 

Min. 40dB Typ.  fL 2.8 to 5.35GHz 
Min. 30dB Typ.  fL 4.5 to 5.35GHz 
Min. 30dB Typ.  fL 3.6 to 4.5GHz 
Min. 25dB Typ.  fL 2.8 to 3.6GHz 
ldB Max.  fR Level +2dBm 
.2dB Peak to Peak Over any 40MHz Segment of fR=3.7 to 4.2GHz 

Intercept +11dBm  fR1=4GHz fR2=4.01GHz Both at -5dBm fL=4.5GHz 
.5ns Typ. .75ns Max. fR3.7 to 4.2GHz fL 3480MHz  @ +13dBm 
L-Port  1.25:1 Typ.  fL 2.8 to 5.35GHz 

fR 3.7 to 4.2GHz fL fR 
fR 3.7 to 4.2GHz fL fR 
fI=100MHz 
f1=500MHz 
fI=1125MHz 

$100.00 

R-Port  1.25:1 Typ. 
1.4 :1 Typ. 

I-Port  1.5 :1 Typ. 
1.3 :1 Typ. 
1.8 :1 Typ. 

2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.5:1 

SGS/ATES RE Transistors  
Type.  BFQ85 
Collector Base V  20v 
Collector Emitter V 15v 
Emitter Base V  3v 
Collector Current  40ma 
Power Dissipation  200mw 
HFE  40min. 200max.  20min. 150max. 
FT  4GHZ min. 5GHz max.1.6GHz Typ. 
Noise Figure  1GHz 3dB Max.  500MHz 4dB Typ. 
Price  $1.50  $1.50 

BFW92 
25v 
15v 
2.5v 
25ma 
190mw 

Motorola 
MRF901 
25v 
15v 
3v 
30ma 
375mw 
30min. 200max. 
4.5GHz typ. 
1GHz 2dB Typ. 
$2.00 

RF Transistor 
2N6603 
25v 
15v 
3v 
30ma 
400mw 
30min. 200max. 
2GHz min. 
2GHz 2.9dB Typ. 
$10.00 

National Semiconductor Variable Voltage Regulator Sale IIIIIIII1 

LM317K 
1.2 to 37vdc 
1.5Amps 
TO-3 
$4.50 

LM350K 
1.2 to 33vdc 
3Amps 
TO-3 
$5.75 

LM723G/L 
2 to 37vdc 
150ma. 
TO-100/T0-116 
$1.00  $1.25 

LM7805/06/08/12/15/18/24 
5, 6, 8,12,15,18,24vdc 

lAmp 
TO-220/T0-3 
$1.17  $2.00 

P & B Solid State Relays Type ECT1DB72 
5VDC Turn On  120VAC Contact  7Amps 
20Amps on 10"x10fix.062" Alum.Heatsink with 
Silicon Grease  $5.00 

*May Be Other Brand Equivalent 

Toll Free Number 
800-528-0180 
(For orders only) 
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"MIXERS" 
WATKINS JOHNSON WJ-M6 Double Balanced Mixer 

LO and RF 0.2 to 300MHz 
Conversion Loss (SSB) 

Noise Figure (SSB) 

Conversion Compression 

IF DC to 300MHz 
6.5dB Max. 1 to 50MHz 
8.5dB Max. .2 to 300MHz 
same as above 
8.5dB Max. 50 to 300MHz 
.3dB Typ. 

$21.00 

WITH DATA SHEET 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor 

NF Min F=2GHz 
F=3GHz 
F=4GHz 

dB 2.4 Typ. 
dB 3.4 Typ. 
dB 4.3 Typ. 

MAG F=2GHz 
F=3GHz 
F=4GHz 

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma.  GHz  4 Min. 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt. 

dB 12 Typ. 
dB 9 Typ. 
dB 6.5 Typ. 

6 Typ. 
250mw 

$5.30 

UNELCO RF Power and Linear Amplifier Capacitors  

These are the famous capacitors used by all the RF Power and Linear Amplifier manufacutures 
and described in the Motorola RF Data Book. 

lOpf 
13pf 
14pf 
20pf 

22pf 
25pf 
27pf 
27.5pf 

30pf 
32pf 
33pf 
34pf 

40pf 
43pf 
62pf 
80pf 

100pf 
120pf 
180pf 
200pf 

250pf  1 to 10pcs.  .60Q each 
820pf  11 to 50pcs.  .50Q each 

51 to 100pcs. .40Q each 

NIPPON ELECTRIC COMPANY TUNNEL DIODES  

Peak Pt. Current ma. 
Valley Pt. Current ma. 
Peak Pt. Voltage my. 
Projected Peak Pt. Voltage my. 
Series Res. Ohms 
Terminal Cap. pf. 
Valley Pt. Voltage my. 

Ip 
Iv 
Vp 
Vpp Vf=Ip 
rS 
Ct 
VV 

MODEL 1S2199 
9min. 10Typ. llmax. 
1.2Typ. 1.5max. 
95Typ. 120max. 
480min. 550Typ. 630max. 
2.5Typ. 4max. 
1.7Typ. 2max. 
370Typ. 

1S2200  $7.50 
9min. 10Typ. llmax. 
1.2Typ. 1.5max. 
75Typ. 90max. 
440min. 520Typ. 600max. 
2Typ. 3max. 
5Typ. 8max. 
350Typ. 

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B 

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ration (Volts/Div Factor) 
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz. 
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes. 

PRICE  $45.00 

MOTOROLA RF DATA BOOK  

List all Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much 

more. 

PRICE  $7.50 

Toll Free Number 
800-528-0180 
(For orders only) 
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"SOCKETS AND CHIMNEYS" 

EIMAC TUBE SOCKETS AND CHIMNEYS  

SK110  Socket 
SK406  Chimney 
SK416  Chimney 
SK500  Socket 
SK506  Chimney 
SK600  Socket 
SK602  Socket 
SK606  Chimney 
SK607  Socket 
SK610  Socket 
SK620  Socket 
SK620A  Socket 

JOHNSON TUBE SOCKETS  

124-115-2/SK620A Socket 
124-116/SK630A  Socket 

$ POR 
35.00 
22.00 
330.00 
47.00 
39.50 
56.00 
8.80 
43.00 
44.00 
45.00 
50.50 

$ 30.00 
40.00 

SK626  Chimney 
SK630  Socket 
5K6368  Chimney 
SK640  Socket 
SK646  Chimney 
SK711A  Socket 
SK740  Socket 
SK770  Socket 
SK800A  Socket 
SK806  Chimney 
SK900  Socket 
SK906  Chimney 

124-113  Bypass Cap. 
122-0275-001  Socket 
(For 4-250A,4-400A,3-400Z, 
3-500Z) 

$ 7.70 
45.00 
26.40 
27.50 
55.00 
192.50 
66.00 
66.00 
150.00 
30.80 
253.00 
44.00 

$ 10.00 

10.00 
2/$15.00 

CHIP CAPACITORS  

.8pf 
1pf 
1.1pf 
1.4pf 
1.5pf 
1.8pf 
2.2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8.2pf 

PRICES:  1 to 10 - 
11 to 50 - 
51 to 100 - 

lOpf  100pf* 
12pf  110pf 
15pf  120pf 
18pf  130pf 
20pf  150pf 
22pf  160pf 
24pf  180pf 
27pf  200pf 
33pf  220pf* 
39pf  240pf 
47pf  270pf 
51pf  300pf 
56pf  330pf 
68pf  360pf 
82pf  390pf 

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 

.99(t  101 to 1000  .60(t  * IS A SPECIAL PRICE:  10 for $7.50 

.90(t  1001 & UP  .35(t  100 for $65.00 

.80(t  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. 
6063 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) 
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"TUBES" 
TUBES  PRICE TUBES  

2E26  $ 4.69 
2K28  100.00 
3B28  5.00 
3-500Z  102.00 
3-1000Z/8164  300.00 
3CX1000A/8283  200.00 
3X2500A3  200.00 
4-65A/8165  45.00 
4-125A/4D21  58.00 
4-250A/5D22  68.00 
4-400A/8438  71.00 
4-400C/6775  80.00 
4-1000A/8166  300.00 
4CS25OR  69.00 
4X150A/7034  30.00 
4X1500/7035  40.00 
4X150G  50.00 
4X250B  30.00 
4CX2506/7203  45.00 
4CX250F/7204  45.00 
4CX250FG/8621  55.00 
4CX250K/8245  100.00 
4CX250R/7580W  69.00 
4CX300A  99.00 
4CX350A/8321  100.00 
4CX350FJ/8904  100.00 
4X500A  100.00 
4CX600J  300.00 
4CX1000A/8168  300.00 
4CX15008/8660  300.00 
4CX3000A/8169  300.00 
4CX5000A/8170  400.00 
4CX10000D/8171  500.00 
4CX15000A/8281  700.00 
4E27/A/5-123A/B  40.00 
4PR60A  100.00 
4PR606/8252  175.00 
KT88  15.00 
DX362  35.00 
DX415  35.00 
572B/T160L  44.00 
811 10.00 
811A  13.00 
812A  15.00 
813  38.00 
4624  100.00 
4665  350.00 
5551A  100.00 
5563A  77.00 
5675  15.00 

5721 
5768 
5836 
5837 
5861/EC55 
5876A 
5881/6L6 
5894/A 
5894B 
6080 
6083/AX9909 
6098/6AK6 
6115/A 
6146 
6146A 
6146B/8298A 
6146W 
6159 
6161 
6291 
6293 
6360 
6524 
6550 
6562/6794A 
6693 
6816 
6832 
6883/8032A/8552 
6884 
6897 
6900 
6907 
6939 
7094 
7117 
7211 
7289/3CX100A5 
7360 
7377 
7486 
7650 
7843 
7868 
7984 
8072 
8121 
8122 
8236 
8295/PL172 

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICE  

$200.00 
85.00 
100.00 
100.00 
110.00 
15.00 
5.00 
45.00 
55.00 
10.00 
89.00 
14.00 
100.00 
6.00 
6.50 
7.50 
14.00 
11.00 
70.00 
125.00 
20.00 
4.00 
53.00 
7.00 
25.00 
110.00 
58.00 
22.00 
7.00 
46.00 
110.00 
35.00 
55.00 
15.00 
75.00 
17.00 
60.00 
34.00 
11.00 
67.00 
75.00 
250.00 
58.00 
4.00 
12.00 
55.00 
50.00 
85.00 
30.00 
300.00 

TUBES  

8462 
8505A 
8533W 
8560A 
8560AS 
8608 
8624 
8637 
8647 
8737/5894B 
8807 
8873 
8874 
8875 
8877 
8908 
8916 
8930/X651Z 
8950 

PRICE  

$100.00 
73.50 
92.00 
55.00 
57.00 
34.00 
67.20 
38.00 
123.00 
55.10 

1000.00 
260.00 
260.00 
260.00 
533.00 
12.00 

1500.00 
45.00 
10.00 

68K4C 
6DQ5 
6FW5 
6GE5 
6GJ5 
61155 
6JB5/6HE5 
6JB6A 
6JM6 
6JN6 
6JS6B 
6JT6A 
606 
6K66/EL505 
6KM6 
6KN6 
6LF6 
6LQ6 
6LU8 
6LX6 
6ME6 
12JB6A 

5.00 
4.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.50 
5.00 
5.00 
6.00 
6.00 
5.00 
5.00 
5.00 
6.00 

"WE ARE ALSO LOOKING FOR 
TUBES NEW/USED ECT." 

WE BUY SELL OR TRADE 

1111111111111 1 1 11 1 11 1 1 11 1 liii 1 1 1 1 III 
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"MICROWAVE COMPONENTS" 

MItia.i4AVE COMPONEN1S 
AIL  708 7010  Noise Source 
AIL 07050  Noise Source .2 to 2.6GHz 

$1110°°003.:0000N  AIL  Noise Source 
All  07051  Noise Source 7.05 to 10Gliz 

07091  150.00 
All  Noise Source 12.4 to !MHz  200.00 
ARRA  KU520A  Variable Attenuator  100.00 
ARRA  2416-20  Variable Attenuator 0-20dEl .5 to 1Gliz lOw  50.00 
ARRA  3614-60%  Variable Attenuator 0-60d8 1 to 2GHz lOw  50.00 

4684-20C ARRA  Variable Attenuator 0-200 3 to 4GHz ICar  75.00 
ARRA 6684-20F  0 Variable Attenuator -200 7 to 1108:  75.00 
Alfred   

Sampler Attenuator 1 to 2GM2 0 to 5048 200.00 
1152 

Alfred  1151 
Sampler Attenuator 2 to 4Gltz 0 to 5048  200.00 

Alfred  Sampler Attenuator 4 to 8GHz 0 to 5008  200.00 
Americon  gg0-6254 Adapter X to SMA 8.2 to 12.4GHz  75.00 
Americon  2020-6600  Directional Coupler .5 to 1GHz 6118  75.00 
Boonton  41-4 8  Power Detector  75.00 
Coaxial Dynamics  3023 3025  Directional Power Detector 60wfwd/lSwrer/225-400mc 

4!! ! 

Coaxial Dynamics  Directional Power Detector 60wfwd/15wrek/116-150,m 
FXR/Microlab  35.00 CW-821 

OP-A39 FXR/Microlab  Coupler 
Detector  35.00 ''''i lt 

450.00 

FXR/Microlab  Variable Attenuator 0-50d11 2.6 to 3.95CM: 
FXR/Microlab  Frequency Meter 3.95 to IIGNz FXR/Microlab  414614:1 601A07 
FXR/Microlab  Adapter  35.00 06018   
General Microwave  N4020-3  :cotleT7Ietector 

N710-20  i i General Microwave  Directional Coupler 2 to 4Gilz 20dI3 
General Microwave  4276-2  1°01 Divider 1MC to 250K  35.00 
Hewlett Packard  62816  Adapter G to N 3.95 to 5.85Gc  50.00 
Hewlett Packard  02818  Adapter H to N 7.05 to 106c  35.00 
Hewlett Packard  X28IA  Adapter a to N 8.2 to 12.46c  35.00 
Hewlett Packard  0102928  Adapter 10 to Mc  75.00 
Hewlett Packard  10292A  Adapter 15 to 22Gc  75.00 
Hewlett Packard  3458  Noise Source IF 3U/6 08c 

220050..0000  Hewlett Packard  G347A  Noise Source 3.95 to 5.85Gr. 
Hewlett Packard 4347 A  Noise Source 7.05 to 10Gc  250.00 
Hewlett Packard  Noise Source 2.6 to 3.953k 325.00 
ew Hlett Packard  S347A 

03470  Noise Source 8.2 to 12.43k 250.00 
Hwwlett Packard Noise Source 400Mc to 46,. 00 00 3. 
Hewlett Packard  349A 

355C  Variable Attenuator .5w DC to IGc  150.00 
Hewlett Packard  3600  Low Pass Filter 410CMc  50.00 

Hewlett Packard G382A  Variable Attenuator 0 to 50(18 3.95 to 5.85Gc  500.00 
Hewlett Packard   Variable Attenuator 0 to 500 5.85 to 8.20c  500.00 
Hewlett Packard  J3828 P382A  Variable Attenuator 0 to 5040 12.4 to I8Gc 

x382A  350.00 Hewlett Packard  Variable Attenuator 0 to 500 8.2 to I2.4Gc  325.00 
Hewlett Packard  411A-2ID  N Tee For 411A  35.00 
Hewlett Packard  H42IA Crystal Detector 7.05 to 10Gc  50.00 
Hewlett Packard  144218  Crystal Detector 7.05 to 10Gc Matched Pair  200.00 
Hewlett Packard  '<I T  Crystal Detectot 7.05 to 10Gc Matched Pair  400.00 
ew Hlett Packard  Thermistor Mount For 430 Series 10Mc to 10Gc  75.00 
Hewlett Packard  54850  Barretter Mount 1.0li to 5.745De  milli 
Flewlwtt Packard  J485B  Detector Mount 5.85 to 8.2Gc  85.00 
Hewlett Packard  J486A  Thermistor Mount 5.85 to 8.2Gc  180.00 
Hewlett Packard  H4878 Thermistor Mount 7.05 to 10Gc  50.00  
Hewlett Packard  8487C  TWermistor Wount IR to 26Bc  P5:12 
ew Hlett Packard  P4878  Thermistor Mount 12.4 to 18Gc 

Hewlett Packard  14878  Thermistor Mount 8.2 to 12.4Gc  65.00 
Hewlett Packard  04878  Thermistor Mount 8.2 to 12.4Gc  85.00 
Hewlett Packard G5328  FrequencyMeter 3.95 to 5.85Gc  300.00 
Hewlett Packard   H532A  Frequency Meter 7.05 to 10Gc  500.00 
Hewlett Packard  J532A  Frequency Meter 5.3 to 8.2C4 

I li 

Hewlett Packard  015328  Frequency Meter 10 to I5Gc 
Hewlett Packard  P532A  Frequency Meter 12.4 to I8Gc 
Hewlett Packard  05328  Frequency Meter 8.2 to 12.4Gc 
Hewlett Packard  536.0  Frequency Meter .94 to 4.2Gc  600.00 
Hewlett Packard  G7520  Directional Coupler 2048 3.95 to 5.85Gc  200.00 
Hewlett Packard 

:77TC  Directional Coupler IN 8.2 to 12.4Gc  200.00  
Hewlett Packard 

X7520  Directional Coupler 100 8.2 to 12.4Gc  200.00  
Hewlett Packard Directional Coupler 200 8.2 to 12.40c  200.00  
Hewlett Packard  766D  Dual Directional Coupler .94 to I.975Gc 2048  50.00 
Hewlett Packard  7670 Dual Directional Coupler 1.9 to 4Gc 20d11  50.00 
Hewlett Packard  7870  Directional Detector 1.9 to 4.1Gc  200.00 
Hewlett Packard  69108  Termination 3.95 to 5.85Gc  75.00 
Hewlett Packard  89141  Moving Load 8.2 to I2.4Gc  100.00 
Hewlett Packard  28308 Sensor Oscillator  50.00  
Hewlett Packard  3503  Microwave Switch 500m to 12.4Dc SPST  100.00 
Hewlett Packard  84318  Bandpass Filter 2 to 4fic  200.00 
Hewlett Packard  843 68  Bandpass Filter 8 to l2.4Gc  200.00 
Hewlett Packard  94718  OF Detector 

75.00 
Hewlett Packard  8472A  Crystal Detector .01 to 18Gc  100.00 
Hewlett Packard  87328  Pin Modulator 1.8 to 4.5Gc ewe 

34ro l 
Hewlett Packard  81338  Pin Modulator 3.7 to 8.3Gc 35413 
Hewlett Packard  101008  Termination 50 ohms  25.00 
Hewlett Packard 108558  Preamp. 7 to 130 08c  200.00 
Hewlett Packard   11660A  Tricking Generator Shunt  50.00 
Hewlett.Packard 116938  Limiter  300.00 
Hewlett Packard   13510 

33001C  Transistor Test Jig Hewlett Packard  Pin Absorptive Modulator  gglg 
Hewlett Packard  331028  Microwave Switch 1000k to IIIGHz  100.00 
Hewlett Packard  C79-33602A  Microwave Switch DC to 18Gc SPOT  75.00 
Hewlett Packard  390988  Microwave Switch  100.00 
Kay  gi:/14320  0 to 10IdB Variable Attenuator DC to 1Gc 

2151g:gg 
Kay 

79218  noise Source 
Kay  Noise Source 10 to 900Mc  200.00 
Kay  792181  Noise Source 10 to 100 08c  250.00 
Lectronic Tube Mtg./Attenuator and 2K25  50.00  
MX  X Band Load  50.00  
4C8  715-1S2 AU-26A/  Directional Coupler 4 to 8Gc 20db (Narda 3944820)  100.00  
Merrimac 801162 Variable Attenuator  75.00  
214972 Microtech  Microwave Switch  50.00 
Military  AT-68/UPM  Horn Antenna 8.5 to 9.6Gc  25.00 
Military  AC-528/U  640 Attenuator  35.00 
Narda  708  Variable Attenuator 0 to 40(18  100.00 
Narda 792FM  Variable Attenuator 2 to 2.5Gc 0 to I7dB min. 

2.5 to 12.4Gc 0 to 2048 min.  250.00 
Narda  2301-20  Directional Coupler 2 to 4Gc 20413  100.00 
Narda  2301-30  Directional Coupler 2 to 4Gc 300  100.00 
'Unlit  2366  Variable Directional Coupler 1.2 to 1.4Gc 7 to 12dB  90.00 
Narda  2863 
Narda  2864 
Nardi'  2979  81Directiohal Coupler 4 to 8Gc 200  100.00 
Nardi  3002-10  Directional Coupler .95 to 2Gc 100  100.00 
Narda  3002-20  Directional Coupler .95 to 2Gc 2008  100.00 
Narda  3003-10 100.00 Directional Coupler 2 to 4Gc 101713 
Narda  3003-30 Directional Coupler 2 to 4Gc 3040  100.00 
Nardi  3004-10   Directional Coupler 4 to 10Gc 100  100.00 
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"TEST EQUIPMENT" 

Boonton 
Boonton 

CNC 
Chushman 
Alfred 
meguro 
Gertsch 
Systron Donner 
Singer 

Measurements 
measurements 
Polarad 
E .H. 
Monsanto 
Military 

TXIEN -StinP LV T 2023  - T Generator 195 to 211041:  450.00 
202J/2C7H  API FM Signal Generator and Univerter 

100kHz to 55Mc and 195 to 270Mc  600.00 
931  Heterodyne Converter 200 to 12001k  200.00 
MEMO  Monitor  750.00 
8000/7051  Sweep Network Analyzer 100104z to 40Gc  800.00 
MSG-2262A  Standard Signal Generator For CB  250.00 
FM3  Frequency Meter 20 to 1000Mc  150.00 
1037/12914  Frequency Meter 0 to 50Mc with Plug In to 500Mc  500.00 
SP43/254  Spectrum Analyzer Ikc to 25Mc and a G-6 Campanion 

Sweep Generator 0 to 1SMc and PS-19 Power Supply  1500.00 
658  Standard Signal Generator 75Hz to 3SPic  250.00 
140  Standard Deviation Meter 25 to 1000Mc  200.00 
MSG-2  Signal Generator 2150 to 4600Mc  500.00 
574  Microwave Swept Oscillator 8 to I2. 4Gc  750.00 
1107  Time Interval Plug In  50.00 
TS-1011/  UPM84 Spectrum Analyzer 10Mc to 406c with 

lEach Filter F335/F336/F337/F338/F341/1Each 
Attenuator 04411/ 0410/C8409 and lEach Adapter 
UG1239/UG1240/UG1241/UG1242 

reneral Radio 805C  Standard Signal Generator 16kc to 50Mc 
Hewlett  Packard  2304  Power Amplifier 10 to 50014c 4.5watts 
.ewlett Packard  2308  Power Amplifier 10 to 500Mc 4.5watts 
Hewlett Packard  2404  Sweep Generator 4.5 to 120Mc 
Hewlett Packard  410C  ATOM  to /00MHz 
Hewlett Packard  4150  SWIl Meter 
"ewlett Packard  4318  Power Meter 10Mc to 40Gc 
eewlett Packard  6060  Signal Generator 50kHz to 65Mc 
Hewlett Packard  6080  Signal Generator 10 to 420Mc 
Hewlett Packard  608C  Signal Generator 10 to 480Mc 
Hewlett Packard  6088  Signal Generator 10 to 480Mc 
Hewlett Packard  608F  Signal Generator 10 to 45514c 
Hewlett Packard  6I2A  Signal Generator 450 to 1230Mc 
Hewlett Packard  6140  Signal Generator 900 to 2100MC 
Hewlett Packard  6160  Signal Generator 1.8 to 4.2Gc 
Hewlett Packard  6168  Signal Generator 1.8 to 4.2Gc 
Hewlett Packard  6100  Signal Generator 3.8 to 7.6Gc 
Hewlett Packard  61813  Signal Generator 3.8 to 7.6Gc 
Hewlett Packard  6200  Signal Generator 7 to 11Gc 
Hewlett Packard  6238  Test Set 5925 to 7750Pk 
Hewlett Packard  6260  Signal Generator 10 to 15Gc 
eewlett Packard  6280  Signal Generator 15 to 21Gc 
Hewlett Packard  9404  Frequency Doubler 26.5 to 40Gc 
Hewlett Packard  35504  Portable Test Set 
Hewlett Packard  52451  Frequency Counter 0 to 50Mc 
Hewlett Packard  52514  Plug In For above 20 to 100Mc 
Hewlett Packard  02520  Plug In For above 100 to 350Mc 
eewlett Packard  52538  Plug In For above 50 to 50014c 
Hewlett Packard  52548  Plug In For above 200Mc to 3Gc 
Hewlett Packard  52614  Frequency Divider to 12.4Gc For above 
Hewlett Packard  52620  Plug In For above Time Interval 
Hewlett Packard  53278  DON and Frequency Meter to 550Mc 
Hewlett Packard  205636  H Band Generator/Test Set 7.1 to 8.5Gc 
'ektroni.  491  Spectrum Analyzer Solid State 10Mc to 400c. 
micro Tel  906903  Microwave Receiver to 40Gc Digital Readout 
Tektronix  19011 Signal Generator 350kHz to 50Mc   150.00 
iel-onic-  2003  Sweep/Signal Generato7 IiMs 
3305 5 to 1500Mc Autoplex.2/3323 1 to 2000Mc Variable Marker,3340 RF/Output 
Attenuator 50 ohms,3350 RF Detector,33604 Rate Modulation.3370Display Prcoessing. 1000.00 

Eelonic  2003  Sweep/Signal Generator Systems 
3303 5 to 500Plc Sweep,3323 1 to 2000Mc Variable Marker,1343 RF/Output 50 ohms,3340 
OF Output/Attenuator 5C ohms.3350 RF Detector.3360A Rate Modulation.3370 Display 

Processing.  750.00 

gint 
Toll Free Number 
800-528-0180 
(For orders only) 

1800.00 
300.00 
400.00 
800.00 
400.00 
400.00 
250.00 
150.00 
1100.00 
400.00 
500.00 
1500.00 
1500.00 
500.00 
500.00 
400.00 
500.00 
400.00 
500.00 
400.00 
500.00 
2000.00 
2500.00 
1000.00 
1000.00 
1000.00 
100.00 
200.00 
350.00 
750.00 
1000.00 
100.00 
1500.00 
1000.00 
7000.00 
9000.00 

Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Hard,' 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Morsel 
POD 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
Quantatron 
RLC 
Radar Design 
Sage 
Sage  2503 
Sage  7753-3 
Sperry Microline  12GI 
Stoddart  90515 
Systron Donner  0883190 
Tektronix  SI 
Tektronix 
Tektronix 
Tektronix 
Telonic 
Texscan 
Transc0 
Navel Inc 
Navel In, 
Wavetek 
Weinschel Eng.  2692 

microwave Equipment 
kiF,t7i771-c-firre 
PRO 

Hewlett Packard 
Hewlett Packard 
Hewlett Packard 

Hewlett Pickard 

MICROWAVE COMPONENTS 
3004-20  Directional CoiiiiTer 4 to 10Gc 20d8 
3032  Hybrid .95 to 2Gc 346 
3033  Hybrid 2 to 4Gc 3dB 
3039-20  Directional Coupler 125 to 250Ik 21510 
3040-20  Directional Coupler 240 to 500Mc 200 
3043-20  Directional Coupler 2 to 4Gc 2088 
3044-20  Directional Coupler 4 to 8G‹ 2048 
30441120  Directional Coupler 3.7 to 8. 3Gc 21518 
304500  Directional Coupler 7 to 12.4Gc 3048 
4035  Hybrid 3d8 
22006/  3043-20 Directional Coupler 1.7 to 4Gc 2018 
22007/  3043-30 Directional Coupler 1.7 to 4Gc 3088 
22011/  3003-10 Directional Coupler 2 to 4Gc 1088 
22012/  3003-30 Directional Coupler 2 to 4Gc 30411 
22377  Adapter X to N 8.2 to 12.4Gc 
22538/  4014-10 Directional Coupler 3.85 to 8Gc 1048 
22539/  4015C10 Directional Coupler 7.4 to 12Gc 100 
225404/  4013C10 Directional Coupler 2 to 4Gc 1040 
22574  Directional Coupler 2 to 4Gc 10d8 
22689  Directional Coupler 15.8 to I7.3Gc 
22876/  4014C6 Directional Coupler 3.85 to 8Gc 548 
/3105/  4015 00 Directional Coupler 7 to 12.4Gc 3040 
14064-30  Directional Coupler 6 to 1CGc 3048 
C101  Variable Attenuator 5.85 to 8.2C.c 0 to 6048 
U101  Variable Attenuator 12.4 to 18Gc 0 to 60414 
2058  Slotted Line with Probe 4 to 10Gc 
5854  Frequency Meter 8.2 to 10Gc 
K3414  90  Twist 18 to 26.5Gc 
5815  Wavemeter 7 to 10.6Gc 
46001  Crystal Switch 
06284  Thermistor Mount 8.2 to 12.4Gc 
5100  Rodustub Tuner 
A-2610C  Variable Attenuator 
01536  Directional Coupler 
752-3  Coupler 

Mixer 
Directional Coupler 4 to 6Gc 348 
Frequency Meter 5.84 to 8.2Gc 
100 Attenuator 
Tunable Detector 18 to 26.5Gc 
Sampling Head 

S2  Sampling Head 
S50  Pulse Generator Head 
81704  170 ohm Variable Attenuator 
TEIP417-34-5CD2 Bandpass Filter 
5VF250-500-144 Tunable Bandpass Filter 250 to 500ML 
9I9C70100  SPOT Switch 
601  Adapter X to INC 8.2 to 12.4Gc 
9009-10  Directional Coupler  4 to 10Gc 1088 
5070  0 to 7048 Variable Attenuator 

.30 to 6048 Vairable Attenuator 

100.00 
150.00 
150.00 
150.00 
125.00 
100.00 
100.00 
150.00 
125.00 
150.00 
100.00 
100.00 
100.00 
100.00 
35.00 
75.00 
85.00 
75.00 
100.00 
125.00 
100.00 
100.00 
75.00 
350.00 
300.00 
100.00 
125.00 
50.00 
75.00 
50.00 
125.00 
50.00 
50.00 
75.00 
25.00 
25.00 
50.00 
200.00 
35.00 
200.00 
Call 
Call 
Call 
50.00 
15.00 
250.00 
25.00 
35.00 
100.00 
75.00 
50.00 

Model  Description  Price 
219/3302/  20 to 10001410 
33021/11060  Standing Wave Detector and Matched toad  0250.00 
8054  Slotted Line 5001414, to 4GHz  200.00 
805C  Slotted Line 500MHz to 4GHz  400.00 
80911 with  8.068 Slotted Line 3 to 12GHz/C,8108 Slotted 

Line 3.95 to S. 050141/38108 Slotted Line 
5.55 to 8.2GHz/X8108 Slotted Line 8.2 to 
12.4GHz/P8108 Slotted Line 12.4 to M HZ/ 
02810  142814 Adapter/140292B Tapered 
Transition/4444 Probe 2.6 to I8GHz/and a 
4478 Probe/8810B Slotted Line 7.05 to 10.5  900.00 

8098 with  8068 Slotted Line 3 to IN:Hz/HMOS 
Slotted Line 7.05 to 10.56Hz/1810B Slotted 
Line 8.2 to 12.4GHz/HX2928 Tapered Transition 
H to X/142814  X2814/with Prohe.1 01.4 A  550.00 

electrowc$ 

(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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ELECTRONICS 

FULL LINE ALL PARTS & COMPUTER PRODUCTS 
P 0 Box 4430M 

Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 

Same day shipment. First line parts only Factory tested Guaranter 
money back Quality IC's and other components at factory prices 

INTEGRATED CIRCUITS  Phone orders only (800) 538-8196 
MO M 
CCM 
090 
4949 
4001 
ION 
4146 
42011 
2201 
4009 
4701 
456 

4479 
74469 
74506 
74749 
74794 
7411541 
7441.1 
141014 
741214 
7109 
/499 
741005 
790711 
74195 
7412311 
741291 
79454 
79505 
79519 
741544 
79575 

7416211 
747119 
741,01 
741754 
7411011 
7419201 
7419311 
7422111 
74299 
743691 
743691 
743674 

746101TAL 
795004 
741.5025 
7405001 
7950 9 
74150104 
7415 ,05 
7405131, 
7405144 
795205 
7405291 
7105290 
741539 
740533.1 
7405385 
74057411 
74057511 
741599 
741.59 9 
795955 
7405 70 00 
/41511 M 
74051135 
7405,129 
74151169 
79.51515 
79.51555 
79515711 
741.5162.1 
7951635 
74051 741, 
741.511011  1 00 
741.52200  1 19 
74052 911  69 
/4153679  69 

uu na 
£497,45  90 
CA1046  I ID 
41081  III 

019  140 

1.913051,  67 C13401. 
19  1913079  35 C04017 
It  I1130141  96 CD4013 
12  11.3091  1 75 £04014 
19  111311N N  64 (.134015 
19  193171  1 65 C04016 
55  193171,  375 C04017 
.9  19376  1 49 004011 
19  18320,5  1 31 C040t9 
19  103206 17 I 35 CD4020 
49  ,163204 15 1 15 CD407. 
69  11412075  95 CD4017 
69  193201 6  95 C04023 
69  193201,7  95 CD4074 
79  19320115  95 C04025 
35  1013231,5  . 95 CD.026 
411  19324 
65  1.933111  99 CD4028 
1 /0  19 934 5 , 35 C04029 
15  1934090  1 35 C0409 
43  1.9340. 12 1 35 CD4035 
43  193404 IS 1 35 CD.0.0 
55  11.13404 24 1 35 CD4192 
, 00  193101-s  IS CC90.3 
30  093401 8  65 004041 
29  1.14 99 12  BS CD4016 
55  193.0715  85 CD40.9 
IS  193401 III  IS C0.010 
60  193401 24  05 CD405 , 
1 20  19350  550 CD.060 
65  1.14377  229 CD906 
25  19379  900 CD.068 
55  193609  1 00 £D4069 
70  19381  1 60 CD4070 
65  19382  1 60 pi).0,, 
as 197099  Pi CD4072 
89  0972399  49 CD4073 
95  1.973.35  85 CD.075 
I 15  1974 ,05  35 C04076 
79  1.97411,  35 CD4070 
79  L9741911  75 CD4001 

1 25  1974115  50 CD4002 
85  116,313111  1 11 CD916 
65  19730.  1 10 C79490 
65  1.91 M5  I 27 C04507 
65  191307  1 tO C04504 

1.1.17370  175 C04510 
1617458  SS CD45, 

25  111 ,812  025  CO45,5 
25  1141199  2.9  CD4515 
25  192111  1 75 71,4518 
25  192902  115 CU4520 
15  19390011  59  CD4527 
OS  14.13905  . 25 CD45211 
45  1939095  95 C0.553 
99  MC,4544  IS C04546 
25  #455014  1 30 C0493 
25  105554  39 CD4585 
15  515564  85  CD40191 
25  1165654  , 00  7M903 
55  /165664  , 50  74004 
35  19567v  1 00  74C ID 
45  14[5709  4 75  74C/ 4 
50  78105  to0  74C20 
NO  7909  50  74C30 
65  741405  OS  /4C411 
IS  75709  I 49  74C74 
.0  75491CM  50  74C76 
45  75.92CM  55  ,.C90 
IS  75496C9  19  /4C91 
75  74[154 
49  AV  C011101171 74C150 
75 80301  450  740.75 
79  1170DCT  '3 95  74C197 
75  190 ,00  22 00  740221 
9,5 1175007  1395  7.C903 
95  10130  995  7.C906 
95  9409.9,1 740  140911 

,C0 7,03  950  90922 
CI 7107  14 25  74C923 

79925 
01101  140909 
CD900  25  74[927 
C/9013,  39 
C0.002  15  NITIIIMCI 
CD4006  95  905 
CD4007  25  8096 
C0.00$  95  8097 
00.009  45  MOO  65 

25 

35  5  5110 
25  II • , 
45  1170 
95  1113 
95  1174 
AS  6,75 

1 OS  1026 
94  inn 
45  1119/ 
95  819/1  I IS  ' 15T1 
95  27,65900 
t 10  1913144690 9  67716 5 VON 

710t t  1 95  22;35i 
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14:4 
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IS 
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695  / 091 152 MN, 
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." 07004 
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O. U N 
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111,011491111410 
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1264[1600 nu 
'29 25* 141 44 069 
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450 III  St;3; 14;"'°  
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4 75 6 5536 109  4 SO  9,,,--- m-755717,,' 
395  14 31118 99,  4 75 1901 45107 
650  10 431 1.94  50 809440 95  22 ,, S4  4 SO  • eg i—  

,0  0919 9 95 
2 25 Ag r,r 1 660001116  0191901% 

95 3600  .4693940 
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CC 
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CO 
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CC 

CC CA 
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CC 
CA 
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CC 
6 95 E N  5 2, 900,61. $  1 95  MA O "  CC 
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$4 50 
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600 1 49 
357  70 
500  99 
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19 

9 SO 
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4116200ns Dynamic RAM  851695 

ELECTRONIC SYSTEM KITS 
Apple Peripheral Kits 
SERIAL 1 0 INTERFACE  0 to 30.000 baud. 
D T R Input 8 output from monitor or basic, or 
use Apple as intelligent terminal. Rd only IP N 2) 
$11.95, Kit IP N 240 $51.25, Assembled (P N 
2C) $62.95. 
PROTOTYPING BOARD  IP N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD  8 macs, 
each can switch 110V. 6A loads, Bd only (P •N 
210) $19.20. Kit (P N 2104) $119.55. 
OPTO-ISOLATED INPUT BOARD  8 inputs can 
be driven from TTL logic. 130 only (P N 120) 
$15.65, Kit  N 1204) $69.95. 

Interface Kits 
SERIAL PARALLEL INTERFACE  Bidirectional. 
Baud rates tram 110 to 19 2K. sw selectable 
polarity of input and output strobe. 5 to 13 data 
bits. 1 or 2 stop bits. parity odd or even or none, 
all characters contain a start bit, .5 & - 12V 
required BO only IP N 101) $11.95. Kit (PIN 
1014) $42.89. 
RS-232.TTL INTERFACE  Bidirectional. re 
quires  12V, Kit (P N 2324) $9.95. 
RS232 20m4 INTERFACE  Bidirectional. 2 
passive opto-isolated circuits, Kit (P •N 7901A) 
$11.95. 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultraviolet. 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHAAJL ver-
sion $78.50 (with timer Me. SOL 

NICad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge and 
then charges them up. all in one kit w,full parts 
and instructions  $9.95 

Z80 Microcomputer 
16 bit I/O, 2 MHz clock. 2K RAM ROM Bread 
board space Excellent for control Bare Board 
$26.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 
State of the art, ong answer No tuning neces 
nary 103 compatible 300 baud Inexpensive 
acoustic coupler plans included Rd only 
$17 00 Article in June Radio Electronics 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency to 
crystal time base Outstanding accuracy 

Video Modulator Kit  $9.95 
Convert TV set into a high quality monitor ve0 
affecting usage Comp kit w full instruc 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char alphanu-
menc display ROM monitor., fully expandable 
$419.00. 4K version $449.00 4K Assembler 
$35.00. 8K Basic Interpreter $55.00 
Special small power supply 5V 2A 24V 5A 

assem  in frame $59.00. Molded plastic 
enclosure to frt both AIM 65 and power supply 
$52.50. AIM 65 IK in cabinet with power supply. 
switch, fuse, cord assem 5559.00. 4K $579.00. 
A65i10-5000 AIM 65/10 vii6K RAM and monitor 
$1295.00. RAM Board Kit (16K. $195) (32K. 
$215) VD640 Video Interface Kit $119.00. A8T 
$119.00. Complete AIM 65 in thin briefcase with 
power supply $518.00. Special Package Price 4K 
AIM. 8K Basic power supply, cabinet $629.00 
AIM 65 KIM SYM Super Elf 44 pin expansion 

board board with 3 connectors $22.95. 

The Super Elf is a small single board computer that 
does many big things Its an excellent computer 
for training and for learning programming with its 
machine language and yet its easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video character generation, etc. 

ROM monitor State and Mode displays. Single 
step Optional address displays Power Supply 
Audio Amplifier and Speaker. Fully socketed for all 
IC S. Full documentation 

The Super Elf includes a ROM monitor for pro-
gram loading editind arid execution with SINGLE 
STEP lor program debugging which is not in-
cluded in filth,'  .• •  ,me price With SINGLE 
STEP you  • ioprocessor chip oper-
ating with thi, unique Quest address and data bus 
displays before. during mid after executing in-
structions Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written The speaker amplifier may also be used to 
drive relays for control purposes 

A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect. 
monitor select and single step Large on board 
displays provide output and optional high and low 
address There is a 44 pin standard connector ,,lb• 

RCA Cosmac 1802 Super Elf Computer $106.95 

for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board Power supply and 
sockets for all IC s are included plus a detailed 
127 pg instruction manual which now includes 
over 40 pgs of software into including a series ol 
lessons to help get you started and a music pro-
gram and graphics target game Many schools 
and universities are using the Super Elf as a 
course of study OEM s use it for training and 
R&D 

Remember other computers only offer Super EN 
features at additional cost or not at all Comore 
before you buy Super Elf Kit 5106 95. High 
address option 58 95. Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $21.95. All metal Expansion 
Cabinet, painted and silk screened with room for 
5S-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested 

Ouestdata, a software publication for 1802 com-
puter users is available by subscription for 512 00 
per 12 issues Single issues 51 50 Issues 1-12 
bound S16 50 

Moons Video Graphics $3.50, Games and Music 
$3.00, Chip 8 Interpreter $5.50, Starship 4K cas-
sette $11.95. 

Free 14 page brochure 
of complete Super Elf system. 

Super Expansion Board with Cassette Interface $89.95 
this is truly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned The Super Evanston Board 
comes with 411 of low power RAM fully address-
iole anywhere in 64K with built-in memory pro-
Iect and a cassette interface Provisions have 
!imien made for all other options on the same board 
,5d it fits neatly into the hardwood cabinet 
iiongside the Super Elf The board includes slots 
tor up to 6K of EPROM (2708. 2758. 2716 or TI 
716) and is fully socketed. EPROM can be used 
'or the monitor and Tiny Basic or other purposes 

A 1K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader editor and 
error checking multi file cassette read write 
software. Irelocatable cassette file) another exclu-
sive from Quest It includes register save and 
readout. block move capability and video graphics 
driver with blinking cursor Break points can be 
used with the register save feature to isolate pro-

gram bugs quickly, then follow with single step If 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
o1 a button 

Other on board options include Parallel Input and 
Output Ports with hill handshake They allow easy 
connection OF an ASCII keyboard to the input port 
AS 232 and 20 ma Current Loop for teletype or 
other device are on board and rf you need more 
memory there are two S-100 slots for static RAM 
or video boards Also a 1K Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a ncleo interlace board Parallel 
I 0 Ports $9 85. AS 232 $1.50, TlY XI ma I/F 
51.95, 5-100 54 50. A 50 pin connector set with 
ribbon cabie is available at $15 25 for easy con-
nection between the Super Elf and the Super 
Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below) 

Guest Super Basic V5.0 
A new enhanced version of Super Basic now 
available Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems A 
complete function Super Basic by Ron Canker 
including floating point capability with scientific 
notation (number range - 17E'). 32 bit integer 
t 2 billion, multi dim arrays. string arrays, string 
manipulation, cassette 1,0. save and load, basic, 
data and machine language programs, and over 
75 statements, functions and operations 
New improved faster version including re-
number and essentially unlimited variables. 
Also an exclusive user expandable command 
library 
Senal and Parallel 1 0 routines included 
Super Basic on Cassette $55.00. 

lype-N-Talk by Votrax 
Text to speech synthesizer with unlimited vocabu-
lary, built-in text to speech algorithm. 70 to 100 
bits per second speech synthesizer. RS232C 
interlace $369.00. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 64K Hidden refresh w clocks up to 
4 MHz w no wart states Addi Be1 RAM $25.00. 
S-100 4-slot expansion  5 9.95 
Super Monitor VII Source Listing  $15.00 

Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled Memory mapped 1K RAM expand-
able to 6K S 100 bus 1802. 8080. 8085. Z80, 
etc Dealers: Send for excellent pricino margin 
program. 

TERMS- $5.00 min. order U.S Funds Calif residents add 6% tax 
$10.00 min. VISA and MasterCard accepted $1.00 insurance optional. 
Shipping: Add 5%; orders under 525.00 -10%. 

Multi-volt Computer Power Supply 
80 5 amp. • 18v 5 amp 5v 1 5 amp.  5v 
5 amp. 12v 5 amp.  12v option  5v. • 12v 
are regulated Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add 55 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
51 50 shipping 

Elf II Adapter Kit $24.95 
Plugs into Elf It providing Super Elf 44 and 50 pin 
plus S-100 bus expansion (With Super Ex-
pansion) Hugh and low address displays, state 
and mode LED s optional $16.00. 
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9 DIGITS 600 MHz $129 95 WIRED 
The CT-90 is the most versatile, feature packed counter available for less 
than S300.00! Advanced design features include three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 

displayed count after the input signal is removed Also, a 10mHz TCXO time 
base is used which enables easy zero beat calibration checks against W WV. 

Optionally. an internal nicad battery pacLextemal time base input and Micro 

power high stability crystal oven time base are available The CT-90. 

performance you can count on! 

SPECIFICATIONS: 
Range: 
Sensitivity 

Resolution 

Display 
Time base 

Power 

20 Hz to 6(X) MHz 
Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard-I0.000 mHz, 1.0 pprn 20-40°C. 
Optional Micro-power oven-0.1 ppm 20-40'C 
8 15 VAC a 250 ma 

7 DIGITS 525 MHz $99 9\ZIRED  
SPECIFICATIONS; 
Range  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution:  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

Display  7 digits 0.4" LED 
Time base  1 0 ppm TC X0 20-40 -C 
Power  12 VAC  250 ma 

The CT-70 breaks the price barrier on lab quality frequency counters. 

Deluxe features such as, three frequency ranges - each with pre amplification, 
dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is 

the answer to all your measurement needs, in the field, lab or ham shack. 

PRICES:  

CT-70 wired, 1 year warranty  $9995 
CT-70 Kit, 90 day parts war-
ranty  84.95 
AC-1 AC adapter  3.95 
BP-1 Nicad pack + AC 
adapter/charger  12.95 

7 DIGITS 500 MHz $79 95 
WIRED 

PRICES: 
MINI-100 wired, 1 year 
warranty 
AC-2 Ac adapter for MINI-
100 
BP- Z Nicad pack and AC 
adapter/ charger 

Here's • handy, general purpose counter that provides most counter 
functions at an unbelievable price The MINI-100 doesn't have the full 

$79.95  frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 

3.95  can be made from I MHz all the way up to 500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 

12 95  desired. Add the nicad pack option and the MINI-100 makes an ideal addition 

to your tool box for "in-the-field frequency checks and repairs. 

SPECIFICATIONS: 

Range  1 MHz to 500 MHz 
Sensitivity  Less than 25 MV 
Resolution  100 Hz (slow gate) 

1.0 KHz (fast gate) 
Display  7 digits, 0.4" LED 
Time base.  2 0 ppm 20-40'C 
Power  5 VDC (a 200 ma 

8 DIGITS 600 MHz $159 9IRED  
SPECIFICATIONS;  

20 Hz to 600 MHz  The CT-50 is a versatile lab bench counter that will measure up to600 MHz 
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 
1.0 Hz (60 MHz range) 
100 Hz (600 MHz range)  adapter is easily programmed for any receiver and a simple connection to the .   
8 digits 0 4" LED  receiver's VFO is all that is required for use. Adding the receiver adapter in no .   
2.0 ppm 20-40 C  way limits the operation of the CT-50, the adapter can be conveniently 
110 VAC or 12 VDC  switched on or off The CT-50, a counter that can work double duty' 

0. 1•1101 MIN 

• • 
PRICES  
CT-50 wired, I year warranty  $15995 
CT-50 Kit, 90 day parts 
warranty  119.95 
RA-I, receiver adapter kit  14.95 
RA-1 wired and pre program 
med (send copy of receiver 
schematic)  29.95 

DIGITAL MULTIMETER $99 LIED 
PRICES:  
DM-700 wired 1 year wanlintY 
DM-700 Kit. 90 day parts 
warranty 
AC-1. AC adaptor 
BP-3. Nicad pack +AC 
adapter' charger 
MP 1. Probe kit 

The DM•700 offers professional quality performance at a hobbyist price 

Features include 26 different ranges and 5 functions, all arranged in a 

convenient, easy to use format Measurements are displayed on a large 31/2 
S99.95 digit. 1/2 inch LED readout with automatic decimal placement, automatic 

79 95  polarity. overrange indication and overload protection up to 1250 volts on all 
3.95  ranges, making it virtually goof-proof The DM-700 looks great. a handsome. 

let black. rugged ABS case with convenient retractable tilt bail makes it an 

19 95  ideal addition to any shop 
2 95 

SPECIFICATION& 
DC AC volts 100uV to 1 KV, 5 ranges 
CIO AC 
current  0 I uA to 2 0 Amps, 5 ranges 
Resistance  0 1 ohms to 20 Megohms. 6 ranges 
Input 
impedance  10 Megohma DC/AC volts 
Accuracy  0 I% 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 
.001 Hz resolutiore 

Wired $29 9.. Kit 

ACCESSORIES 
Telescopic whip antenna BNC plug 
High impedance probe, light loading 
Low pass probe, for audio measurements 
Direct probe, general purpose usage 
Tilt baiL for CT 70, 90. MINI-100 
Color burst calibration unit, calibrates counter 
against color TV signal  . 

rausey elecii-onics, inc. 
2575 Baird Rd Penfield, NY 14526  c62 

PHONE ORDERS 
CAI I 716-586-3950 

$ 7 95 
15.95 
15.95 
12 95 
3 95 

14 95 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1.000 
MHz Small sire. powered by plug transformer-included 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing FtF with pick-up loop 

$34 95 Kit  $44 95 Wired 
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!a; MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING 

CHOKES 
AND 

INDUCTORS 
4/1.00 

.3 uH 
.56 uH 
1.8 uH 
2 uH 

3.1 uH 
6.6 uH 
52 uH 
55 uH 

2/1.00 
2.4 mH 
22 mH 

Miller 9055 
50-120 uH 

Summita 20K359 
455 kc discrimination 

Miller #8806/34H-650 

TUBES 
6KD6 
6LQ6/6JE6 
6 MJ6/6 LQ6/6J E6C 
6LF6/6M H6 
12BY7A 
2E26 
4X150A 
4CX250B 
4CX25OR 
4CX300A 

82 uH 
91 uH 
180 uH 
220 uH 
270 uH 
410 uH 
450 uH 

68 mH 

$2.50 

$2.50 

$ 5.00 
6.00 
10.00 
6.60 
4.00 
4.69 
29.99 
45.00 
69.00 
109.99 

4CX350A/8321 
4CX350F/J/8904 
4CX15006/8660 
811A 
6360 
6939 
6146 
6146A 
61466/8298 
6146W 
6550A 
8908 
8950 
4-400A 
4-400C 
572B/T160L 
7289 
3-1000Z 
3-500Z 

100.00 
100.00 
300.00 
20.00 
4.69 
30.00 
7.95 
9.00 
9.99 
12.95 
10.00 
14.00 
13.00 
145.00 
145.00 
44.00 
39.99 
229.00 
141.00 

CAPACITORS 
DIPPED SILVER MICA CAPACITORS 

5pF  $.40 
10pF  .25 
12pF  .30 
15pF  .30 
20pF  .25 
22pF  .25 
24pF  .25 
33pF  .25 
50pF  .25 
75pF  .25 
82pF  .25 
100pF  .25 

Quantity pricing also. 

120pF  $.25 
150pF  .25 
210pF  .40 
250pF  .40 
330pF  .40 
470pF  .40 
500pF  .40 
560pF  .40 
620pF  .40 
820pF  .50 
6800pF  1.00 

ASSORTMENTS 
Electrolytic Caps. 
All types (new). 
50 pcs. 

Capacitvs, Resistors & Diodes 
Assortment 
(All New) (Not Junk) 
100 pcs. 
250 pcs. 

$6.99 

4 00 
7.00 

500 pcs.  12.00 

1000 pcs.  20.00 

LED Display 

FND 357, 362 red 
C. C.  2/1.00 

TIL312 LED Display 

Red  2/1.29 

Assorted Heat Sinks-3 each. 
For TO-3, TO-220, TO-66 & TO-5. 

12/1.99 

Assorted Potentiometers 
"All new" not junk. Some with switch, 
some with 1/4" shaft. 
#S.S. 283  30 for 4.00 

#S.S. 284  100 for 10.00 

New Miniature Toggle & Rocker 
Switch-25 mix.  $6.99 

New Assorted Toroid Cores 

10 big & small  4.00 

TO-3 and TO-66 Used Power Transistors 
High voltage switching in CRT's. 
30 pcs. Good/Bad?  $ 2.00 
100 pcs.  10.00 

Hardware Assortment 
1 pound mixed screws, standoffs, 
washers, feet, insulator  5.00 

IC Assortment 
50 New IC's. Not Junk. 
74001S/LS Linear, DTL/RTL etc.  $10.00 

House numbered AY5-2376 
Keyboard encoder chip-88 (keys) 

same as DR 2376  6.99 each 

5 Way DC Voltage Adapter 

Selective voltage: 6, 9, and 12VDC. 
Input voltage-115VAC  $9.99 

WALL TYPE TRANSFORMERS 

115 VAC input 
6 VAC a 10 MA  2.99 
12 V  700 MA  499 
15 V @ 300 MA  399 

115 VAC & 220 VAC input 
15 V @ 300 MA  399 

DL-1416 
4-Digit 16 Segment Alphanumeric 

Intelligent Display with Memory, 
Recorder, Driver  $14.95 each 

Fuse Holders 

HKP type for 3AG  .89 each 

UHF Varactor Tuners-Sony 

19.99 each 

Teledyne Serendip 
Solid State Dip Relay 
Part #A641-1 

RCA TRANSISTORS 
80684 
40235 

AMPEREX/MOTOROLA 
RF TRANSISTOR 
BFR91 
MRF901 

2.49 each 

.75 
2.00 
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RF Transistors 
MRF203  P.O.R. 

MRF216  31.00 
MRF221  10.90 
MRF226  12.65 
MRF227  3.45 

MRF238  12.65 
MRF240  15.50 
MRF245  34.00 
MRF247  34.00 

MRF262  9.20 
MRF314  20.70 
MRF406  13.80 
MRF412  25.30 
MRF421  36.80 
MRF422A  41.40 
MRF422  41.40 
MRF428  46.00 

MRF428A  46.00 
MRF426  15.50 
MRF426A  15.50 
MRF449  12.65 
MRF449A  12.65 

MRF450  13.80 
MRF450A  13.80 
MRF452  15.00 
MRF453/GE185  17.25 
MRF454  19.90 
MRF454A  21.83 
MRF455  16.00 

MRF455A  16.00 
MRF458  19.90 
MRF472  1.00 
MRF474  3.00 
MRF475  2.90 
MRF476/C1306  2.90 
MRF477  11.50 
MRF485  3.00 
MRF492  23.00 
MRF502  1.04 
MRF604  2.07 
MRF629  3.45 
MRF648  33.35 
MRF901  2.15 
MRF902  8.00 
MRF904  3.00 
MRF911  3.00 
MRF5176  3.00 
M R F8004  2.10 
BFR90  1.30 
BFR91  1.65 
BFR96  2.20 
BFW92A  1.15 

BFW92 
MMCM918 
MMCM2222 
MMCM2369 
MMCM2484 
MMCM3960A 
MWA110 
MWA120 
MWA130 
MWA210 
MWA220 
MWA230 
MWA310 
MWA320  10.00 

Transistors 

1.00 
14.30 
15.65 
15.00 
15.25 
24.30 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 

2N2857 
2N2857JAN 
2N2949 
2N2947 
2N2950 
2N3375 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N3866JANTX 
2N3925 
2N3948 
2N3950 
2N3959 
2N3960JANTX 
2N4072 
2N4427 
2N4429 
2N4877 
2N4959 
2N4976 
2N5070 
2N5071 
2N5108 
2N5109 
2N5179 
2N5583 
2N5589 
2N5590 
2N5591 
2N5635 
2N5636 
2N5637 
2N5641 
2N5643 
2N5645 
2N5842 

1.55 
2.50 
3.60 
15.00 
4.60 
8.00 
1.57 

5.00 
1.30 
2.50 
4.00 
10.00 
2.00 
25.00 
3.85 
10.00 
1.80 
1.30 
7.00 
1.00 
2.30 
15.00 
18.40 
20.70 
4.00 
1.70 
1.00 
4.00 
8.65 
10.35 
13.80 
10.35 
12.00 
15.50 
9.20 
15.50 
13.80 
8.00 

2N5849 
2N5942 
2N5946 
2N5862 
2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6095 
2N6096 
2N6097 
2N6166 
2N6368 
A210/MRF517 
BLY38 
40280/2N4427 
40281/2N3920 
40282/2N3927 
MMT74 

IC SALE 
400CJ 
2805HC/1405A 
74LS27 
P3101/82525/74S289 
SCL4013A/BE 
MC14001BCP 
MC14017BCP 
MC14012BCP 
MC14023BCP 
MC14027BCP 
MC14069BCP 
MC14093BCP 
MC3420P 
MCM10152L 
MC7408P 
74LSO5PC 
AD580 
8TO1B 
CH164A 
CG388V 
74LS2OF 
748SN 
DS0026CH 
CO 4013BCN 
CD 4028AE 
CD 4040 BCN 
CD 4069CN/74C74 
MM74C74N 
CD 4015CN 
DS/DM 8839N 
DM 75L51N 
TL0-61CP 

20.00 
40.00 
19.00 

57.50 
9.20 
10.35 
11.50 
13.25 
15.00 
12.00 
15.50 
17.25 
40.25 
28.75 
2.00 
5.00 
1.30 
7.00 
17.25 
1.04 

88 
1.00 
25 
1.00 
.25 
.25 
.75 
.19 
.20 
.39 
.39 

.60 
1.00 
5.00 
.19 
.20 
1.00 
so 
.25 
.25 
.20 
.39 
1.00 
.30 
.49 
.80 
.30 
.40 
.75 
.60 
.75 
.30 

SN7428N 

Z80CPU 
2708-6 
2516/2716 
2732-6 
2102 
2114-2 & 3 
4104 
D2116/4116 
08257 
MC6845 
Z8OCTC 
Z80S10/0 or /I 
Z8OPIO 
74LS273 
74LS373 
74LS374 
74LS245 
74LS367 
74LS14 
78M05 
78L05 

78L15 
78L08 
79L12 
LM3177 
MC7808T/LM340T-8 
7805/LM3407-5 
7812/LM340T-12 
7815/LM340T-15 
7824/LM3407-24 
08202 
08212 
08214 
8251 
TMS1000NL 
MC1306P 
MC1414L 
LM/SN1458V 
LM555V 
LM309K/7805CK 
MC6852P 
RC74LS51N 
SN74LS74N 
PT 1482B 
EC 1422B 
LA 4220 Sanyo 
SN75427N 
N8T28N/MC6889 
D3232/MC3232 

.25 
4.99 
1.00 
2.50 
10.00 
50 

8/16.00 
8/16.00 

8/18.00 
3.00 
10.00 
4.00 
8.00 
4.00 
ao 
ao 
.80 
1.40 
.40 
.6o 
.39 
30 
30 
.30 
.49 
.1.99 
.49 
.89 
.89 
.89 
.89 

20.00 
1.00 
2.00 
3.00 
2.00 
.75 
.29 
.40 
.30 
1.00 
3.00 
.15 
.20 
2.00 
2.00 
1.00 
.30 
1.00 
1.00 

ORDERING INSTRUCTIONS 
Check, money order, or credit cards welcome. (Master Charge and VISA only.) No personal checks or certified personal checks 

for foreign countries accepted. Money order or cashiers check in U.S. funds only. Letters of credit are not acceptable. C.O.D. -

$2.25 + $2.35 shipping. 
Minimum shipping by UPS is $2.35 + .35 per $100.00 for insurance. Please allow extra shipping charges for heavy or long items. 
All parts returned due to customer error or decision will be subject to a 15% restock charge. If we are out of an item ordered, we 

will try to replace it with an equal or better part unless you specify not to, or we will back order the item, or refund your money. 

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items offered are 

limited to small quantities and are subject to prior sale. 
We now have a toll free number, but we ask that it be used for charge orders only. If you have any questions, please use our other 

number. We are open from 8:00 am-5:00 p.m. Monday thru Saturday. 

Our toll free number for charge orders only is 800-528-3611. 

MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING 
64 
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Adjustable Brightness 
.6" - High Intensity 
Orange Led Readouts 
Seconds Reset/Hold 

provides easy 
syncronization with 

WWV 

Quartz Crystal 
Timebase and 
Battery Backup 

$49.95 
Complete Kit 

Including Case a 
Wallplug XFMR 
for 117VAC 
Operation 

$79.95 
Wired 
Tested 

BILLET ILICITMOIIICS 
P.O. BON 401244E GARLAND, TM 75040 214/278-3553 

* SUPERSTAR SALE! * 

ALL ITEMS WITH STARS 

BUY 3 GET ONE FREE 
(No Mixing) 

OFFER EXPIRES JAN. 31, 1982 * 

*Sound Effects Kit 518.50* 

The SE-01 Sound Effects Kit has all you need 
to  build  a programmable sound effects 
machine except a battery and speaker. Only 
the SE-01  provides you  with additional 
circuitry that includes a Pulse Generator, Mux 
Oscillator and Comparator to make more 
complex sounds a snap Includes TI76477, 
(w/specs)  assembly  instructions and 
programming examples. You can easily create 
Gunshots, Explosions, Steam Trains, Wind & 
Surf and much more 
Complete Kit $18.50 

With quality PO Board 
(Less battery & spkr.) 

76477 Chip is Included 
Extra chips  $3.15 ea. 

(*Doomsday Alarm * 
If you have trouble sleeping and you would like 

the rest of the neighborhood to share your mis• 

cry then this little kit will be for you' There 

is no way to accurately describe the unearthly 

howls, screams and tones that come out of this 

kit. Four separate tone oscillators are mixed, 

cancelled and stepped at a varying rate. 10 Watts 

of crazy sounds. A great fun kit or a practical 

burglar alarm. Complete with PC board and all 

necessary components less speaker. For 6-12 

VDC.  9.95  ORDER 

DA-02 KIT 

7 Watt Audio Amp Kit $5.95 
SMALL SINGLE HYBRID IC AND COMPONENTS FIT ON A 2 . 3 PC 
BOARD •INCLuDECH RUNS ON iZvOC GREAT FOR ANT PROJECT THAT 
NEEDS AN INEXPENSIVE 'MAP  LESS THAN 354 000 (a 5 WATTS 
COMPATIBLE WITH SE 01 SOUND pa 

Overvoltage Protection Kit $6.95 
Protect your  expensive  equipment from overvoltage 
conditions Every computer should have one. Works with any 
fused DC power source horn 10 to 20 volts up to 25 amps 

* ZULU II Clock Kit * 

$1 9.95 LESS CASE 

• 1/2" LED Readouts 
• Quartz XTAL Timebase 
• Calendar 
• Unique NO V" Circuit Will Display Readouts On 
Handclap 

• Battery Backup (battery not included) 
• High Quality Drilled & Plated PC Boards. Clear 
Instructions 

PLASTIC CASE WITH FRONT & REAR 

PANELS FOR ZULU II $4.95.* 

PLUG 
will, TUNER 

AM FM 
STEREO 
TUNER 

S12.95 

Stereo AMP/Power Supply Board 
Takes low level audio anti driveS 8 oh . speakers ON-
BOARD Rectifiers and Filler Supply power for AMP 

AND TUNER VOLUME BALANCE 
and TONE SLIDE CONTROLS 

'-.... \ ....,,,... ,.....  REQUIRES 12VAC TRANSFORMER AT 400 MA 
(not Instud4a) AMP ONLY 

$6.95 

FEATURES ASI FM Si.,.. 
Phone Inpul Au. Input AC 
Cord  )00  Ohm  Antenna 
in  AM Locale. Ankrnna 
Slonelard T u  54. Pkg. 

RUT 3 SITS 
4r. (Tuner Amoco...3 m I., 

$50.00 
TUNER ONLY 

See Special Fall Prices Below 

PRICES GOOD THROUGH JAN. 31, 1982 

SHOP EARLY FOR CHRISTMAS! 

The 
Super Musk 
Maker 
REVISION 2 

$24.95 
(Basic Kit) 

Does not mood* Speaker 
SwolchOS or 2708 ROM 

Now you can play hundreds of songs using the Bullet Super 
Music  Make,.  The  unit  features  a single factory 
programmed microprocessor IC that comes with 20 pre-
programmed short tunes By adding the additional PROMS 
(2708s) the system can be expanded to play up to 1000 
notes per PROM. Just think  a compact electronic 
instrument that will play dozens. hundreds or even 
thousands of selections of music The nit comes with all 
electronfc components (less the PROM), and a druid 
piated and screened PC Board which measures 4 n 
The 7 watt amplifier section is on the same PC board and 
drives an 8 ohm speaker (not included) from a whisper to 
ear splitting volume Since the unit works on 12 VDC or 12 
VAC', vehicle or portable operation is possible What do 
you pit for $24.511? Everything but s speaker, trimefortner, 
Case. switches. and PROM. Additional 2708 albums 
containing popular tunes are available for $15.00 each or 
you can program your own PROMS using information 
provided with the kit Instructions Lists of available PROM 
albums are available on request  Mote  Unit plays 
electronic music one note al a rime. ft is not possible rOPMY 
chords or a melody with harmony simultaneously ) 

• Envelope control goes decay to notes 

• On board inverter allows single voltage 1.021 operation 

OPTIONAL ACCESSORIES 
DIP Switches  One 8 pos. One 5 pos  2.00/Set 
(Can be directly soldered to PC Bd to access tunes) 

Rotary Switches  Two 5 position  2.50/111•1 
(For remote wiring to PC Bd to access tunes) 

Attract**  Plastic Case  11.110 

Wallplug Transformer  3.00 
(For operation on 117VAC house voltage) 

Microprocessor Station Clock $49.95 
The ZULU 3TZ is a full blown ROM and MICRO-
PROCESSOR unlike other standard clock IC's, it allows 
exceptional flexibility. Almost a year in design, it is the 
most advanced station clock on the market. 

QUALITY SOLDER 
MASKED & SCREENED 
PC BOARDS MAKES 
ASSEMBLY A SNAP 

12 Volts 
AC or DC 

ZONE CHANGE 
FEATURE 

Select one of three 
World Time zones, 
Local Time (12 Hr. 
format) and TWO 
24 hr. zones of 
your choice. 

RFI Protected 

ID FEATURE 
LED Indicator lights 
when activated 
flashes at 10 min. 
Different audio 

tones at 
8 and 9 min. 

FALL SPECIALS: GOOD THRU JAN. '82 
1. Super Music Maker with case and two 
5-oosition rotary switches  $32.00 

2. Super Music with one 2716 2K X 8 PROM 
filled with over 50 selections of additional 
music (>1500 notes)  $32.00 

3. The Whole Ball of Wax! k2 + case and 
switches. $39.95 

* NO CO D's. 

• SEND CHECK M.O. OR CHARGE CARD NO. 

• PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY 
* ADD 5./0 FOR SHIPPING. 

* TX. RES. ADD 5% STATE SALES TAX. 

• ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES. 
U. S. FUNDS ONLY. 
(214) 278-3553 

PS 14 REGULATOR CARD KIT 
This is the Regulator Card from our famous 

20A Power Supply Kit. Although we ran out of 
the transformers  and heatsinks, many 

customers have been able to locate their own. 
The regulator card performs the actua 
voltage regulation and has adjustable fold 

back current limiting. Output voltage Is stable 
o 200MV from 0 to 20 Amps and adjustable 

rom 11 to 14 Volts. Designed to drive 2 high 
current NPN transistors (2N3771 2N5301 or 

equiv.) The unit assembles quickly. Included 
are all the on board components including a 
driver transistor and over-temp shutdown 
sensor. Designed to screw down to a standard 

3" diameter computer grade filter cap. The 
quality plated PC card is 3-1/2" x 4 3/4". 

WITH INSTRUCTIONS 

REGULATOR CARD KIT 
HIGH CURRENT PARTS 
(2 - 2N3772 & 25A Bridge) 

51,000 MFD @ 40V Computer Grade 

$14.95 

$5.00 
$3.50 

Requires Transformer with 16 - 19 VAC Out @ The 
Current You Expect To Draw. 



• FM  • SSB  • CW  • ATV  • OSCAR 
• LINKS  • REPEATERS  • TRANSMITTERS QUALITY VHF/UHF KITS 
• RECEIVERS  • PREAMPS  • CONVERTERS 
• TRANSCEIVERS • POWER SUPPLIES • PA'S AT AFFORDABLE PRICES 

SAVE A BUNDLE ON  4' 

VHF FM TRANSCEIVERS! 
10 watts, 5 Channels, for 6M, 2M, or 220 

FM-5 PC Board Kit-ONLY $159.95 
complete with controls, heatsink, etc. 

*  \> 4000 v,,V  e olc 4\k‘\614ee-
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HIGH QUALITY FM MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

k 
‘.7  • r 

• R75 VHF FM RECEIVER for 10M, 6M, 
2M, 220, or commercial bands. 4 fantastic 
selectivity options. Kits from $84.95 to $119.95 

• R450 UHF FM RECEIVER for 380-520 MHz 
bands. Kits in selectivity options from $94.95 

• R110 VHF AM RECEIVER Kit for vhf aircraft 
band or ham bands. Only $84.95. 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

• Al 6 RF TIGHT BOX Deep drawn alum. case 
with tight cover and no seams. 7 x 8 x 2 inches. 
Only $18.00. 

• SCANNER CONVERTERS Copy 72-76, 
135-144, 240-270, 400-420, or 806-894 MHz 
bands on any scanner. Wired/tested Only $79.95. 

• 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $54.95. 

• 7451 UHF FM EXCITER for 450 ham band 
or adjacent. Kits only $64.95. 

• VHF 8 UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels from 10 to 45 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

VHF & UHF TRANSMITTING CONVERTERS 

For SSB, CW, ATV. FM, etc. Available for 6M, 2M, 
220,440 with many IF input ranges. Converter board 
kit only at $79.95 (VHF) or $99.95 (UHF) or kits 
complete with PA and cabinet as shown. 

VHF & UHF RECEIVING CONVERTERS 

20 Models cover every practical rf and if range to 
listen to SSB, FM, ATV. etc. on 6M, 2M, 220, 440, and 
110 aircraft band. Even convert weather down to 2M! 
Kits from $39.95 and wired units. 

VHF  & UHF  RECEIVER 

PREAMPS. Low noise. 
VHF Kits from 27 to 300 MHz. UHF 
Kits from 300 to 650 MHz. Broadband 
Kits: 20-650 MHz. Prices start at 
$14.95 (VHF) and $18.95 (UHF). At 
preamps and converters have noise 
figure 2dB or less. 

• Call or Write for FREE CATALOG 
(Send $2.00 or 5 IRC's for overseas MAILING) 

• Order by phone or mail • Add $2 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 

ham ronics, inc. 
65.0 MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 
Hamtronocs is a registered trademark 



RAMSEY 
ELECTRONIC'S 

Inc. 

PARTS WAREHOUSE 
W e n o w h ave avail a bl e a b u n c h of g o o di es to o 

( m o d 10 b y pass  It e ms ar e li mit e d S O Or d er to da y 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 

FM 
MINI 
MIKE 
A super high performance FM wife-
less mike kit.  Transmits a stable 

signal up to 300 yards with excep-
tional audio quality by means of its 
built in electret mike  Kit includes 
case mike on-off switch antenna 
battery and super instructions This 
is the finest unit available 

f M-3 Kit  $14.65 
FM .3 Wired and Tested  19.95 

Color Organ 

See  music  come 

alive'  3 different 

lights flicker with 

music  One light 

each  for,  high. 

mid-range  and 

lo ws  Each indi-

vidually  adjust-

able and droves up 

to 300 W  runs on 

110 VAC 

Co mplete kit. 

ML-1 

68.96 

Video Modulator Kit 
Converts any TV to video monitor Super 
stable tunable over cc 4-6  Runs on 5-
15v accepts std video soigne  Besi unit on 
the market' Complete kit VD-I  MIS 

Led Slinky KR 
A great attention get-
ter which alternately 
flashes 2 jumbo LEDs 
Use for name badges. 
buttons  warning 
panel lights. anything' 
Runs on 3 to 15 vOltS 
Complete kit. BL-1 

$2.95 

Silellf S WU M 

A super sensitive ampli-
fier which will pick up a 
pin drop at 15 feet' Great 
for  mondonng  baby's 
room or as general pur-
pose amplifier  Full 2 W 
rms output runs on 6 to 
15 volts uses 8-45 ohm 
speaker 
Complete kit BN-9 

85.95 

CP0-1 
Runs on 3-12 
Alarm. Audio 

Vdc 1 wall 
Oscillator 

Out 1 KelZ ClOOd for CPO 
Complete kit  $2.95 

2575 Baird Rd 
Penfield, NY 14526 

716-586-3950 

C all Your Phone Order in Today 

TERMS. Satisfaction guaranteed or money 

refunded C 0 D add $2 00 Minimum order 

$6.00 Orders under 810 00 add $1 50 Add 5°. 

for postage, insurance. handling Overseas 

add 15 % N.Y residents add 7°. tax 

CLOCK KITS 
Your old favorites are here again  Over 7.000 Sold to Dale 

Be one of the gang and order yours today! 

Try your hand at  building the finest looking clock on the 

m arket  Its satin finish anodized alu minu m case looks great 

any where, w hile six  4" LE D digits provide a highly readable 

display  This is a co mplete kit, no extras needed, and it only 

takes 1-2 hours to asse mble  Your ch oice of case colors 

silver, gold. black (specify) 

Clock kit. 12/24 hour. D C -5  $24.95 

Clock with 10 min  ID ti mer, 12/24 hour. D C-1 0  $29.95 

Alar m clock. 12 hour only. D C -8  $29.95 

12V D C car clock. D C-7  $29.95 

For wired and tested clocks add $1 0 00 to kit price 

SPECIFY 12 OR 24 HOUR FORMAT 

MIN 

FM Wireless Mike Klt 

Transmits up to 300' to 
any FM broadcast ra-
dio  uses any type of 
mike  Runs on 3 to 9V  Type FM-2 
has added sensitive mike preamp 
stage 

FM-1 kit  $3.95  FM-2 kit  $4.95 

Ii 
Whisper Light Kit 

An interesting kit, small mike 
picks up sounds and converts 
the m to light  The louder the 
sound, the brighter the light 
Includes mike, controls up to 
300 W. runs on 110 VA C 

Co mplete kit. WL-1 

$6.95 

Tone Decoder 
A complete tone deco-
der  on  a single  PC 
board  Features  400-
5000  Hz  adjustable 
range via 20 turn pot voltage regu-
lation 567 IC  Useful for touch-
tone burst detection  FSK  etc 
Can also be used as a stable tone 
encoder  Runs on 5 to 12 volts 
Complete kit. TO-1  $5.95 

Car Clock 
The UN-KIT. only 5 solder connections 

Here S a Super looking rugged and accurate auto clock which is a snap to build and 
instal,  Clock movement is completely assembled - you only solder 3 wires and 2 
Switches takes about 15  minutest  Display is bright green with automatic brightness 
control photocell  assures you of a highly readable COSPlay  day or night Comes in a 
satin finish anodized aluminum case which can be attached 5 different ways using sided 
tape  Choice of silver 'stack or gold case lspecifyl 

0C-3 kit 12 hour formal  52295 
DC-3 wired and tested  $2s 95 

? 0? 

Universal Timor Kit 

Provides the basic parts and PC 
board required to provide a source 
of  precision  timing  and  pulse 
generation  Uses 555 toner IC and 
includes a range of parts for most 
timing needs 

UT-5 Kit  $5.95 

Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxious audio Runs on 6-15 VDC 

MB-1 Kit 

Siren Kit 

Produces upward and downward 
wail  characteristic  of  a police 
siren 5 W peak audio output, runs 
on  3-15 volts.  uses 3-45 oh m 
speaker 

Complete kit. SM-3  $2.95 

Calendar Alarm Clock 
The clock that's got it all 6- 5" LEDs 
12/24 hour sm301e 24 hour alarm 4 
year calendar battery backup and 
lots more  The super 7001 Chip is 
used  Size 5x4x2 inches Complete 
kit less case not availablel 
DC-9  634.95 

Under Dash Car Clock 
12 24 hour ciock in a beautiful plastic case eeatures 
6 ,urnbo RED LEDS nisei accuracy 4 00/S. easy 
3 wire hookup dia0,47 blanks with 'dn.." An0 
•,•per .nylroCIPons °oho ., donthe, at..ornafic 

adrusis  i,41. 
DC II CIOC• re4111 oho bracket  $21 Is ern 
DM , thmreer adapt., Sa SO 

Add 51000 assy and Test 

60 Ha Time Sass 

TB • Ad 
$4. "  Runs on a5 IS vDC. Low [wren, 42 Sen.'s; 

T'  month u dit,   
113.7 As 

PARTS PARADE 
IC SPECIALS 
LI NEAR 

301 
324 
360 
555 
556 
565 
566 
567 
741 
1458 
3900 
3914 
11038 

s 35 
St SO 
SI 50 
$ 45 
SI 00 
St 00 
Sr 00 
S1 25 

10 52 00 
1 SO 
SO 

S2 95 
S2 95 

TTL 

74S00 
7447 
7475 
7490 
74196 

$ 40 
65 
50 

$ 50 
$1 35 

Resistor Assl 
Assortment of Popular values - 
watt Cut lead for PC mounting  

center  leads bag of 300 or 
more 

$1.50 

Crystals 

3 579545 MHZ 

10 00000 MHZ 

5 248800 MHZ 

$I 50 

$5 00 

55 00 

Switches 
Mini toggle SPOT  $1.00 
Red Pushbuttons N 0  3/$1.00 

Earphones 
3' leads 8 ohm good for small lone 

speakers alarm clocks etc 

CMOS 
4011 
4013 
4046 
4049 
4059 
4511 
4515 
5639 

.50 

.50 

$1.85 

.50 

S9 00 

$2.00 

$1.35 

$1.75 

SPECIAL 

11C90  $15.00 
10116  S 1.25 

7208  $17.50 
7207A  S 5.50 
72160  $21.00 
7107C  $12.50 
5314  5 2.95 
5375A13/G  $ 2.95 
7001  $ 6.50 

5 for 61.00 

AC Adapters 
Good  for  clocks  n, 
chargers,all 110 VAC P 
one end 
0 5 vac du 20 mA  51.00 
16 vac dE 160m4  u m 
12 vac (a 25OrnA  $3.00 

Mini II ohm Speaker 
Appro. 2 . diem Round 
type for radios mike etc 
3 for $2.00 

Solid State Sumer. 
small buzzer 450 Hz 86 Off sound 
output 0 5-12 vdc at  0.30 mA TTL 
Compatible  81.50 

Video Terminal 
•  OFII,j1e14. , bell iorila.i,eO 01100 awne.,deo terrAnai card RA:L....soh, an ASCII keyno•ro•nrt TV 

- ,, , ,OmpIelr  feal.res ar• s.noir SI/ suPPir sT Al ontrohed  an,' haud 
ornoiore Ornpiile, and •ry110Arrl 0.01 o. fursor P•c1, pr,of  ars11,,,I4r 

,pne,ales spr,s, ASCII  patauel keyboaid Abut The 6416  g ha. I.. 16 

Pt no , 
0.1 • 

•  r 

Audio 

Prescaler 

Make  high  resolution  audio 
measur ments great for musical 

instru ment tuning. PL tones. etc 
Multiplies audio UP in frequency 
selectable x10 or x100. gives 01 
HZ resolution with 1 sec  gate 
tome, High sensitivity of 25 my. 1 
meg input z and built-in filtering 
gives great perfor mance  Runs 
on 9V battery. all CM OS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

600 M Hz 

Slil 9S 
513 95 

Sr 95 

ck  •  t-•  
P RE S C ALE R 

Extend  the  range of your 

counter to 600 M Hz  W orks 

with all counters  Less than 

150 m y Sensitivity  specify - 

10 or -100 

Wired. tested. PS -1B  S59.95 

Kit, P S -113  544 95 

Slug Tuned Coils 
Small 3/16" Hex Slugs tu ned coil 
3 turns  10 or 81.00 

AC Outlet 
Panel Mount with Leads 

4/81.00 

FERRITE BEADS 
With into and Specs  114109 
6 Hole Benin Beads  $4109 

CAPACITORS 

ALUMINUM 
Dittoed EPO•r 

1.5 uF 25V 341.00 Iwo  u  ̀rho nad' I 
500u 20V /That  An 

1.8 uF 25V 341.00 'so u iay A.ial /51 oo 
.22 uF 25V 3/51.00 10 ub ,5V Radial test 08 

Disc cesiAmic 
Or 16v 3.54  moist oo 
16o  15111 00 

octi rEiv  20151 00 
100 pe  20 S1 00 
0.7 ,I5V  20/51 00 

30 Watt 2 mtr PWR AMP 

Si mple Class C po wer a mp features 8 ti mes po wer gain  1 W in 

for 8 out. 2 W  in for 15 out, 4 W in for 30 out M ax output of 35 W, 

incredible value, co mplete with all parts less case and T-R relay 

P A-1. 30 W  p wr a mp kit  $22.95 
T R-1. RF sensed T -R relay kit  8.95 

MRF-238 transistor as used in PA 1 
8-10db gain 150 mhz  $11.95 

READOUTS 
eND 359 a" CC  $1 88 

iND 507,510 S"C A  100 
MAN 77407730 33-C A  1.00 

HP 7061 43-C A  200 

Sockets 
8 Pin  10 42.00 
14 Pin  10/82.00 
16 Pin  10 42.00 
24 Pin  4/82.00 
28 Pin  142.00 
40 Pin  3/82.00 

DC-DC Converter 
•5 ydc input prod -9 vac @ 3Orna 
•9 vac produces -15 vdc @ 35ma St 2S 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B. W. 455 kHz $1.50 ea. 

25K 20 Turn T O T Pot $1.00 
11( 20 Turn Trim Pot S .50 

c Trimmer Caps 
Sprague - 3-40 Ca 

Stable Polypropylene 
.50 ea. 

R F actuated relay senses RF 

(1 W) and closes D P DT relay 

For RF sensed T -R relay 

T R-1 Kit  $8.95 

Power Supply Kit 

Complete  triple  regulated  power 
supply provides variable 6 to 18 volts at 
200 ma and •5 at 1 Amp Excellent load 
regulation  good filtering and small 
size Less transformers requires 63 V 
,a I A and 2.1 VCT 

Complete kit PS-3LT  $6.95 

TRANSISTORS 
213904 NPN C•2  1841.441 
213906 PRP C-b  11411 GO 
2N4403 PRP C•P  $941.05 

2144410 NPR Ct  5541.80 
21441116 PIT C•f  449 .00 
2N5401 PRP E•S  541 ee 
MOON C•4  441.5111 
2943771 NPN Socon  51.10 

2NS1 79 utio NPN  0/112.110 
Power Tab NITH 40W  3/510D 
Power Tat PNP 40W  3 1 00 
MPS 102.2N64114  ISO 

NPN 3104 Typ• T•14  11042 SO 
eve MOB Typo T•14 40)82 SO 
2143065  II 40 

2,421 MUJT  342 00 

Diodes 

5 1 V Zener  20/81.00 
1N914 Type  50/51.00 
1KV 2Amp  6/51.00 
100v 1Amp  15/81.00 

Crystal Microphone 

Small 1" diameter 'i" thick 
crystal mike cartridge 8.75 

Mini RG-174 Coax 
10 H. tor 81.00 

OP-AMP Special 
BI-FET LF 13741 - Direct pin tor pin 741 compatible. but 500 000 MEG 
input z super low 50 pa input current low power drain 

SO for only  $9.00  10 for  $2.00 

Coax Connector 
Chassis m ount 

BNC type  $1.00 

9 Yon Oshery Clips 
Nice qua ity cops  Sloe $1.00 
O" Rubber Grommets  10 lee 81.00 

25 A M P 

100V Bridge 

$1.50 each 

Mini -Bridge 50V 

1 A M P 

2 for $1.00 

Paris Bee 
•151  01 C.0• ••  41,SC CNN 1201  IeloS101, 
transistors diodes MICA Caps et 
am bag 1,00 PC) $1.111 IS bag 1300 pc) Moe 

C001010CMIS 
6 pin type gold contacts tor 
rnA-1003 car clock module 
price  .75 ea. 

78MG 
79MG 
723 
309K 
7805 

SI 25 
51 25 
S 50 
51 15 
51 00 

Regulators 
7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Led.  - your choice, please specify 
Mini Red, Jumbo Red. High Intensit Red, Illuminator Red 6/111 
Mini Yellow, Jumbo Yellow. Jumbo Green  6/81 

Shrink Tubing Nubs 
Nice precut pces of shrink size I  . 
Shrink lo 's  Great tor splices  SO41 00 

Mini 10-92 Heat Sinks 
Thermalloy Brand  S foe SI 00 
70-220 Heat Sinks  7 for Si 00 

Swa mies 
Motorola MV 2209 30 PP Nominal cap 20-80 PP - Tunable range - 

.S0 each or 3/$1.00 

O pto Isolators - 4 N28 type 

O pto Reflectors - Photo diode 

Mole, Pins 
Moir. already precut in length of 7 Perfect 
for 14 pin SOcketS  20 strip. kw $1 .00 

LE D It 
6.50 ea. 
$1.00 ea. 

COS Pholocolfs 
Assistance soros won opt 250 onms to 
over 3 meg  St., VISO 
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DIGITAL RESEARCH: PARTS 
"TOP QUALITY PARTS FOR LESS" 
,k It never fails: Someone calls you on the telephone and you need to change 
11. phones to get some information. You put the phone down, go to another 
phone and give them the information, then hang up. Oops! You forgot to hang 

up the phone you first answered! No more phone calls for you until you discover 
your mistake!! Or, the phone rings right in the middle of a serious talk with your 

children, spouse, girl friend, etc. You have to lay the phone down, go to another room 
•  to finish your conversation, leaving your caller in silence. Or how many times has one 
of your not-so-good friends asked you and your spouse to go out Friday night and you are 

le .  

sitting there making all these weird gestures and rolling your eyes, etc. Your spouse does 
not know whether to pour cold water on you or run screaming into the street. Well NO MORE 

Digital Research is proud to announce the M.O.H.O., the first patented, electronic hold control 

. 

for your home telephone. Return to the same phone or any phone in your home and your party is 
still there. All the time your party is on hold, they may listen to A.M., F.M., casette, TV., or any other device 
you wish to hook up to M.O.H.O. No need to butcher your phone either. Only two wires to connect to your 
existing phones. One wire to tip and the other wire to ring. For those not too telephoneically inclined — one 
to the red wire and one to the green wire. The M.O.H.O. reisdes in an attractive box approximately 6" x 4" x 
2", which may be placed anywhere. Now comes the fun part. You have just received M.O.H.O. (kit form takes 
about 1' hours to complete). There are only two things to do: hook the red and green wire to the telephone 
and plug M.O.H.O. into A.C. outlet. Remember M.O.H.O. is completely legal. patented and F.C.C. approved. 
(We provide you with a Registration Sticker too.) 

Assembled and Tested $37.50  Complete 
Kit $29.95 

or total y dtal ,rid Si 50 per phone) 

POWER SUPPLY 
TRIPLE OUTPUT 

25 Volts (,u) .18A 

5 Volts @ .8A 
15 Volts @ 1.25A 

Isolated independent 
outputs 

Positive or negative 
operation 

Constant Voltage Regu-

lation 
25 Volt line adjustable 

with 10 turn pot from 
23.5 V to 28 Volts. 120 
Volt - 60Hz input Fused - 
H=3 ' " W  Dz 4' 

51495 

Precision Hybrid 
Oscillator Module 
Has both 1 MHZ and 2 MHZ 
TTL - outputs —Hermeti-
cally sealed —Ultra high 
stability over wide temp. 
range —originally cost over 
$40.00 each — we made a 
super  purchase  from  a 
major computer manufac-
turer — 5 Volt operation - 
fits standard 24 pin socket - 
Manufactured by Motorola 
oscillator divicinn 

MC6871A MC6871A 
ciosfx, 0,, 
.0 MH, 

AA M OT 011104. • 

750 
3/20" 

%%di:feta 

NEO 2137 by NEC 
• Microwave R.F. trans-
istor (N.P.N.) 

• Micromold  Package 
#37 

• Dual Emitter leads 
• FT to 4.5 GHZ 
• VCEO  10V-CC  20 
MA.  HFE  40-200 

• Gain  1 OV-2 0 MA-
1GHZ = 14DB Typical 

• Very low noise - High 
gain  1.5  DB @500 
MHZ 

• Cleared for high reli-
ability  space  appli-
cations 

COMPARE 15° 

SCOTCH LOK 
Great lor connecting a wire to an existing 
wire  without  stripping.  Absolutely 
invaluable in hard to reach areas such as 
under car dash, inside television. etc. 
Simply put Scotch Lok over existing wire. 
Insert new wire to be connected. With a 
standard pair of pliers, compress metal 
on insulator. No need for tape. Super neat 
installation. Once you use this, you will 
never go back to the "old" way 

15/1°° 

Fixed Inductors 
.39 uh - 611  12.5 uh - 8/1°° 
500 uh - Hash Filter 

2 Amps - 4/1" 

-111 ' 
Molded Choke 

8/1°° 50 mh 6/1°' 
12mh 8/1" 
SEE WHAT BILLY BOB HAS TO SAY ON PAGE 18 OF OUR NEW CATALOG! 

Variable 
Inductors 
30-40 uh 
.9 uh - 1.2 uh 
11 uh to 20 uh  1116 

.25 uh - .35 uh 
85 uh  95 oh 

4/1 0° 

EIAJ #1SS98 
NEC #4981-7E 

Microwave - Schottky 
barrier diode 

HP-Hot Carrier diodes 
5082-2835 

99° or 615°° 

UNIVERSAL 
TIMER KIT 

* Adjustable from 1 sec 
to 1 hr. 

* Control up to 1 amp 
"Turn Things On Or Off" 
Kit  includes  all  parts 

necessary  to  build  this 

exciting kit. Uses. Children's 

T.V. programs - Darkroom 

exposures - Amateur 10 min. 

I D.er - Egg Timer - Inter-

mittent Windshield Wiper 

Absolutely end:ess uses. 
Complete  kit  including 

power  supply.  p.c.  board 

DPDT relay, and all parts to 

make timer operational 

$895 

TERM : 
Add 1 pof 14, ye pay halanee Orders under 15 add 75 handling No 

C 0 D W. aei-ept Visa hlastexCard 3nd Anierrean Express cards Tex Res. 
add 5% Tao. Foreign orders (Canada 10%) add 20c P & H 

• VISA • MASTERCARD • AMERICAN EXPRESS • 

Digital Research: Ports 
P.O. Box 401247 • Garland, Texas 75040 

(214) 271-2461 
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SURPLUS VALUES 
10 METER BASE STATIONS 

Motorola 

C51GJB-3100A ''Compa 

stations, 60 watts, PL. 25-30 
MHz., good working cond. 

$100.00 ea. 
plus shipp,o 

G.E 

V018NR  Progress Line 6' 

uprights, 250 wwatts, 25-30 
MHz.  110  VAC.  Good 

working cond 

$250.00 ea. 
plus shipping 

10 METER TECH SPECIALS 

Motorola Motracs, U41HHT-3100 

30 Watts, PL, 25-30 MHz. without 
accy's. 

$45.00 ea. 
plus shipping 

Note:  Other Mot., GE, 
RCA units avail. too. 

SOLA DIELECTRIC WATTMETER ELEMENTS 

$30.00 

2 TYPES AVAILABLE 

2009 

2029 

power 
2500W 

low 

freq 

2-30 Mhz. 

100-250" 

These are brand new sur plus elements at 
nearly half of catalog price 

ANTENNA MOUNTS 

In case you don't need the whole 
antenna, here's a super deal too: 

your choice of mag or trunk 
mount similar to ASP K220 and 
K221 's. 

OLD NICADS NEVER DIE . . . 

in most cases at least. We have hundreds of used 
Motorola Nicads that are unusable because of dead 

cells, opens strapping. and "poor memory" 

Ctn. of 10 for $10.00 

only $10.95 ea. 
plus shipping 

MINIMUM 
ORDER 
$10 00 

ASSORTED 1/4 WATT RESISTORS 

plus shiPP."9 

10 METER ANTENNAS 

Magnetic or Trunk Mount 

Here's a super exclusive from us to you; ASP 732 
commercial antennas rated at 200 watts private labelled 

for the "Batwing". Marked 25-28 MHz., will resonate in 
10 Meter range. 

only $19.95 ea. 
plus shIppinq 

e i."114414.11 \  MDT --lb New surplus film carbon type. Values 
range from 10 ohms to 5 meg. 5% & 10% 

tolerance. A must for .)very project builder. 
Approximately 3000 pcs. per pkg. 

$10.00 
plus shipping 

MOTOROLA  MANUALS 
We've got hundreds of manuals in stock from old 
tube types to 1980 model gear. Send us your 

wants  only $5.00 ea 
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5A /100N 
5NAOIN 
5N7•32N 
5N740314 
5N7404N 
5N74054 
5NACIN 
5N7107N 
5N7411N 
5N71139N 
SN7410N 
SNMI1N 
5N7412N 
5N7413N 
5147414N 
5N7416N 
5141417N 
5N7420N 
5N742IN 
5074251 
5N743N 
5N7425N 
5N/426N 
5N1427N 
sN7425N 
SN7430N 
5N7432N 
5N7437N 
SN7431IN 
SN1439N 
5N7MON 
507441N 
5N1442N 
5N7443N 
SN7444N 
SN7445N 
5N7446N 
501447N 
5N7441IN 
5N7450N 
5N7451N 
501453N 
5N7454N 
501459A 
SN7460N 
5N747014 

SN7472N 
SN7473N 

SN7474N 
SN7475N 

5N7416N 
5N7471N 

SN7440N 
SN1442N 

SN74113N 
SN14115N 

SN7016N 
SNAMN 

SNAION 
SN7411N 

SN1492N 
SN7493N 

SN7494N 
Sh1744N 

Sh15996N 
5N7407N 

SN741CON 
5N74104N 

SNAIAN 
5N74107N 

SN74109N 
SN14116N 

SN7412IN 
SN741T2N 

SN74123N 
SN74125N 

SN7413674 
SN74132N 

SN74136N 
SN74141N 

SN74142N 
SN74143N 

57,174144N 
SN74115N 

SN74147N 
SN7414N 

SN74150N 
SN74151N 

5114152N 
5747415374 

5N741541.1 
SN74156N 

.29 

.35 

.5 

.49 

.5 
5.00 
.50 
.99 
.69 
.19 
.35 
175 
.49 
.59 
.46 
.49 
.69 
.19 
.69 
3.00 
IA9 
.15 
19 
-31 
.39 
1.95 
.39 
.56 
.59 
.49 
.49 
.75 
.75 
.99 
3.25 

3.49 
.79 
1.96 
1.29 
1.5 
.$9 
.69 
.79 
1.8 
.79 

4111.1 
,'/ II / 

sr)741565  .74 
SN74157N  .69 
5N74190N  .19 
SN7416IN  .91 
SN74162N  .19 
5N14I63N  .19 
Slo74164N  .19 
SN74156N  ./9 
5N741611N  1.8 
SN7487N  2.79 
SN74IAN  I.% 
SN74172N  4.16 
Sh2741735  1.39 
SN74174N  .99 
SN74175N  .99 
5N74116N  .79 
5N74177N  .79 
5074171N  149 
5N141113N  .79 
SN741111N  2.25 
5N74192N  .79 
5N7410IN  2.49 
SNAIIIIN  2.49 
5747414074  1.8 
5747419174  1.25 
0N7419274  A 
SN7419379  .19 
5747419474  ./19 
SN74195N  .69 
SNA1196N  AS 
SN74197N  .99 
SN7415N  1.49 
5N7410N  1.49 
Sh17422IN  Lb 
SN74251N  .99 
5N74276N  I.% 
SNM2AN  .79 
5074211N  1.49 
SN74214N  3.95 
SN742116N  3.96 
5N743111IN  .0 
SN74366N  .0) 
SN7457N  .69 
SN14361IN  .69 
SN74300N  3.49 
0747439374  1.0 

74LS5 
141_501 
74L502 
74L50.1 
74LS5 
74L506 
74L501 
70.509 
74L5I0 
74L511 
74L512 
14L513 
70.514 
141_ 55 
745520 
MLS21 
14LS22 
74L526 
AL527 
AL531 
ALS)) 
14L532 
ALS33 
AL.537 
ML55 
25LS40 
140.542 
74L547 
AL MS 
4LS49 
745561 
74L5.54 
14L565 
74LS73 
74L574 
ML575 
14L576 
74 LS 7$ 
AILS1.3 
AILSI6 
ALS16 
,4LSIO 

74500 
14502 
14503 
74505 
14531 
74501 
/45,09 
14510 
14511 
AS15 
,4520 
74522 
74530 
14532 
74531 
9540 
14551 
m50 
74565 
74574 
74526 
/45112 
/45113 
405114 

-45 
.46 

.4 
.s 

.56 
50 
50 
-49 
.46 
-49 
46 
-49 
.4 
SS 
1.2$ 
.50 
.49 
so 
so 
.75 
.71 
.71 
.71 
79 

.99 
2.15 
1.25 
2.49 
1.35 
1.10 
3.25 

74L512 
74L 03 
14L 06 
ALS% 
74L5107 
74L5109 
74L5112 
741-5113 
74L5114 
74LSIzi 
74LS123 
74L 525 
74L5126 
7455132 
74LSI33 
74L5136 
74L5131 
14L5131 
74LS151 
74L51$3 
741_51.54 
AL MA 
74L536 

74LS151 
ALS164 
74L5161 
74L5162 
ALS113 
74LS164 
74L51116 
74LS1111 
/41.5161 
74L517C 
74L5113 
74L5174 
HILS11S 
74L5111 
70%199 
741_5191 

.19 

.14 

.99 

.99 
2.95 
1.3 
1.8 

74S 

145124  3.95 
565133  5 
745134  .69 
7451/5  1.19 
14515  1.75 
74515  1.8 
745139  1.35 
145140  .79 
745151  1.8 
/45153  1.35 
145151  1.8 
745151  1.36 
745160  2.95 
745174  1.59 
14S175  1.59 
745141  2.95 
14S194  1.96 
745195  1.95 
145196  1.95 
145240  2.96 
745241  2.95 
145242  3.25 

14L5192 
74L5193 
70.5111 
74L5193 
74L51111 
7455221 
741_524 
74L5241 
741.5242 
741.5243 
091.5354 
/41.5245 
741.5347 
741 %244 
741_5249 
74L5a1 
141 %243 
14L5a1 
re.sno 
uLS360 
mL53111 
14L0271 
70_5271 
74LS293 
745521113 
741 %213 
74L5211 
741-5352 
74LS.11.1 
ML5365 
74LS115 
741_5311 
AL M 
7455.373 
74L5374 
741_5379 
14L5311 
741.5393 
74L534 
70.5674 
SILS96 
1LS97 

745243 
745244 
745251 
145253 
/45257 
745251 
145260 
r45290 
74587 
145291 
35313 
7453/4 
74551 
145471 
740172 
145473 
745474 
745415 
745570 
745571 
74553 
MS573 
745910 
745941 

( Maims Plo w 
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Emit (/4N MI) play any MON folkorloe foa m 
• RI M Brittanie  • Close Encounters  • Oree mNemo  • Pomp A Com mMond, 
• 0 Canada  • Happy Biohday  • Lorelei  • Wmlam Tell Overt . 
• Colonei Bog4r,  • Wo Mini Match  • Ems ot Tems  • Bach Toccata in D Minor 
• Woetminister Chi..  • Anglo 5-oils  • Star Spangled Bannor • Sham and a Haircut 
• Mexican Hat Denbo  • Auld Lang Syne  • Oranges and Lemons • Blue Danube Waltz 
• Twinkle. Twinkle Little Star  • Soldli m Charm  • WIlheinnrit  • Beethowin's Sth 
• CeuISCIllandlled  • Sa10/4 Hornpipe  • Mozart Sonata  • La Marsoillaise 
• God Sam the Omen  • Cl0rge!  ruTuoms  

Replaces monotonom tetepnom ringor boll Easily connects to any standard lelophone Can be 'mod 

,l':2'.17 ral°71.::,:,,""' ":,7,,T,;,* ' -..:.;,1::78:' Tir,n,..i.n buiild:2°..-tr-ornc::=,- c'n S.  
Microprocemor controlled Adjustable volume control and reriable lune 'mod control Operate• on two 
Aron batIOnea or AC Adapter Inot inciudedj 

PT030  Phone Tunes   949.95 

A D30  A C Adopter  $9.95 

- 1 1 0 DIS C R E TE LE DS 6 111 

4. S.0 on "Good Morning Immo." 
Replaces tho Telephone Ringer Bell 
with a Selection of 30 Fa miliar Tunes 

1 
a r g il  
dab 
TokoMme  Wall A M 

)(C366R .20)“ rod  551  MV50  .016  red  5/S1 
Ac55.6G .2(0- gmen  451  3C2090 .13" red  541 
ACSAV .203" 911110w  441  AC21)90 .125.. oroon  431 
AC566C .2120- clear  441  XC209v .15. yellow 4/51 
XC12R  .200.1 rod  531  XCS26R .115" rod  551 
AC220  .213" greim  4/51  XCS260 .1115" groin  4/11 
AC22v  .203- yellow  441  XC526Y .115" yellow  431 
MVIOD  .122. Ao  451  HC526C Ass" plain  ./si 

.20)(T) A) Rod/Greon 

Diffused Ili-Color LED 

Pert No,  1-99  100+  

X C549 1  .79  .69  

'1%9' X:eV: 
RL-2 ..$.39 5.0.3551.00 

1.15 
1.15 
1.3 
1.3 
1.19 
1.19 
1.49 
1.49 
1.49 
1.0 
1.0 
2.95 
1.19 
1.19 
1.19 
.99 

SI 
.69 
.69 
I. 

19 
.99 

2.41 
2.49 
2.41 
1.95 
I.% 

C.A. - Common Anode 
Double DIg15 

Type  Polarity 
MAN I  C.A. - red 
MAN 2  507 0.4.-rod 
MAN 3  C.C.-red 
MAN 52  C A -gr ain 
MAN 54  C.C. -gAM, 
MAN 71  C.A. - reo 
MAN 72  C A -rod 
MAN 74  C.C.-rod 
MAN 12  C.A. - yeHow 
MAN $4  C.C.-yellow 
MAN 3620  C.A. -orange 
MAN 3630  C.A.- pang* t 1 
MAN 3649 
MAN 4610 
MAN 5610 
MAN 6630 
MAN 6640 
MAN (610 
MAN WO 
MAN 6710 
MAN 6740 
MAN 6750 
0L0934 
135031 
DLG55) 

DISPLAY LEDS C.C. - Com mon Cathod• 
RHO - Right Hand Disci mal 

411  Price  Tyco  Polarity  Ht  Price 
.2/0  2.95  OLGA/  C.A.-gr .n  903  1.5 
.30  496  DL701  C.C.-red  .303  1.8 
.125  .26  01.707  C A -nod  .53  1.26 
.300  .99  D573  C.C. - rod  .503  1.49 
•33  99  0 041  C.A. -rod  .400  1.3 
.300  .75  13L747  C A -tad  .500  1.19 
300  .15  DL750  C.C. - red  .600  1.49 
.300  1.25  DL0647  C.A.--orang•  .103  1.49 
.300  .49  DL0150  C.C.-oranpe  AM  1.49 
.53  .99  OL1315  CC -nod  .110  .8 
.300  .49  F00366  C.C. t 1  .367  .99 
.300  .99  FN13357  C.C.  .357  .75 

C.C. - orange  .99  F5(3600  C.C. (FND503)  .503  .99 
C.A. - Orange  .400  .99  F NO507  C.A. (FNC1610)  .500  .99 
C.A.-orange- DO .560  .99  HEAP-301  C.A. - red  531  1.50 
C A -oran ge 4 1 .560  .99  HDSP-343  C.C. -rod  .100  1.50 
C.C. - orange - DO .560  99  110SP-3406  C.C. red • 1  .103  1.50 
C.C. - orange 4 1  .560  .19  5012-7751  C.A..19.H.D.-red  .430  1.25 
C.A. - orange  .560  .99  5012-7760  C.C..R.H.D.-red  .430  1.5 
C.A. - red - OD  .560  .99  552-7 53  4x7Nurneric (503).600  22.00 
C.C. - red -OD  .560  .99  5012.735  4x7Numer lc (LHO) .603  22.00 
C.C. - rod 4 1  .560  99  552.7340  1x7liodcl. (0-9/ 0F) .600  22.50 
C.C.-orange  .300  1.25  47425  Photo X.IstorOpto-1 51.  A 
C.A.-orange  .300  1.25  LIT-1  Photo HOstor Opto-isol.  49 
C.C. -pr .n  .500  1.25  MOC3010  Optically lsol.Tr 1m Driver Las 

Port No.  Function  Pric: \ 
7041P1  CMOS Precision Timer  1416 
704EV/Kit • Stopwatch chip, XTL  24.95 
I1ISCPL  316 Digit AID (LCD CM .)  1695 
7106EV/Kit •  IC. Circuit Board, 01 41 M  34.95 
7107C PL  30 01911 A/D (LED DIN.)  15.16 
7101EV/Kit •  IC. Circuit Board, CMOI M  29.95 
7116CAL  Mb Digit AID LCD 015. HLD.  3.95 
7117CAL  At Digit A/0 LED DM. HLD.  17.96 
7311100  Low Battory Volt indicator  2.25 
29361PG  CMOS LED StO MAtch/Tirner  12.95 
7206EV/Kit•  Stopwatch VIAL XTL  19.95 
7206CJPE  Tone Generator  5.15 
7205CEV/Kit•  To m Go aaaaa or Chip. XTL  12.95 
7207A1PD  Oscillator Controllor  6.50 
7207AEV/Kit • Frog. Counter Chip. XTL  13.96 
7251P1  Moon Decadit Counter  17.96 
72091PA  Clock Generator  3.96 
7231PG  4 Func. CMOS Stopwatch CAT  13.96 
7215EV/Kit •  4 Func. Stopwatch Chip, XTL  19.96 
7216Aill  1-0015 Univ. Counter C.A.  12.00 
7216C141  &Digit FAQ Count*, C.A.  8.9s 
72301P1  1-Digit Frog. Counter C.C.  21.96 
72171.11  4-Digit LED UP/Down Count.,  12.95 
riaci.0  11-01git Univ. LED Drive  10.96 
72241PL  LCD MS Digit Up Count., DR1  11.25 
/235AIJL  5.01917 Univ. Counts,  31.95 
7236AEV/Kit • 5 Function Counter Chip, XTL  74.95 
72401.0E  CMOS Bin Prog. Timer/Counter  4% 
72421JA  CMOS 01,(500y-2511 RC Timer  2.05 
72101.1E  CMOS BCD Prog. Tinver/Countor  6.03 
72601./E  CMOS BCD Prog. Timor/Counter  6.5 
PAMPA  CMOS 556 Timer (U pin)  10 
75561PD  CMOS 06 Ti mer (14 pin)  2.20 
7611BCPA  CMOS OP Amp Comparator  51AV 2.3 
/61211CPA  CMOS Op Arno Ext. Crrwr.  5MV 2.15 
7621BCPA  CMOS Dual OP Amp Como.  54V 3.96 
76.31CCPE  CMOS Trl Op Amp Comp.  104V 5.36 
7641CC1913  CMOS Quad Op Amp Comp. 10MV 7.50 
7642CCPD  CMOS Quad Op Amp Camp. 104V 7.50 
7560C PA  Voltage Converter  2.95 
1038C CPO  Waveform Generator  4.95 
10411CCPE  monolithic Logarith mic Amp  21.60 
10fACCO  %ppm Band -GAP Volt Ref. Diode  2.50 
$211CPA  Volt Oct/Indicator  2.95 
1212C PA  Volt Rat/indicator  2.95 

[IL 

74C00 
74CO2 
74C04 
14C01 
14C10 
74C14 
74 00 
14C30 
74C42 
71C41 
74C 73 
74CM 
74C16 
74C16 
74C11) 
71C90 
74C93 

.20 

.39 

.39 

.39 
-31 
.75 
.39 
.8 
1.31 
1.16 
-79 
.79 
1.96 
.99 
6.96 
1.29 
I.2) 

74C 
74C95 
74C107 
74C31 
14C154 
74157 
74C160 
74C16I 
74C162 
74C113 
74C164 
740173 
74C174 
74C175 
74C132 
74C193 
74C19S 

1.59 
1.19 
2.16 
3.96 
2.25 
1.19 
1.90 
1.41 
1.0 
1.59 
1.39 
1.3) 
1.19 
1.69 
1.69 
1.59 

74C221 
14C240 
74C214 
74C373 
74C374 
740901 
74 003 
74C1I1 
74C912 
74C915 
74C1I7 
74 022 
74C923 
74C921 
7405 
100% 
10C97 

1.95 
2.5 
2.25 
2.49 

.e) 
10.95 
10.95 
1.69 
10.95 
5.49 
5.75 
1.50 
1.50 
.71 
.79 

COMPUTER GRADE CAPACITORS 
imp  WY K  MCI UFO  eNDC  SAKI MPS  %WPC  NYCO  

Ole  B  IS MP  Ill  N  Pi 944 
799  IS  IS NI  IS  SI  fr IN 
•  N  II IN  N  N  W NI 

111 W  :I SN  n II IN U Il IN  W 
II  N  AO NS a  

: SS IN 
IN  IS  14 9111  W IN 

1:  I IS  1  ii NI 
nue 
N a 

non 

N  

N 
le n  III NO 

11":  54 us a a 
3 me 

: Pt NO  N IN 
N  :  new  r  N  N  
a  n  041  la m  ;  a a  .  n 40  :  :  m ai  I 
1/00THilli M OPS 4066.6196 - CALL Oa Wool 40, SCUM 110.91114910 

114 
a 

I a 
I IN 

I n5 
206 
5.sse 
1.41 
5-
coo 
S.-
WO 
B NO 

to 

tl 

11. 

11 
lB 
tB 
SB 

rB 
tB 
SB 

3.25 
3.25 
1.45 
1.45 
1.35 
1.8 
.79 
2-95 
3.8 
2.75 
3.49 
1.49 
2.95 
10.95 
10.96 
10.95 
12.95 
1295 
5.95 
5.96 
9.95 
9.95 
3.15 
3.15 

fif 
pin LP 

14 pin LP 
16 pin LP 
3 pin LP 
20 oin LP 
22 oin LP 
24 pin LP 
21 pin LP 
5 pin LP 
oln LP 

LOW PROFILE 
(TIN) SOCKETS 

1-24  5-19  50.103 

.1/  IS  IS 

.20  .19  II 
32  .21  .20 
.29 
.34  .32  .29 
.37  .36  .8 
-39  .37  .A 
.45  '44  '43  
.60  .59  .sa 
.ca  .62  .61 

OW SOLDERTAIL STANDARD (TIN) 

1-24  3-0  50.10) 

14 pin ST  .27  .29  .24 
16 pin ST  .30  .27  .a 
as oln ST  .35  32  .30 
24 oin ST  .49  .45  .42 
8 pin ST  99  .90  .11 
5 Pin ST  1.39  1.5  1.15 
40 pin ST  1.59  1.45  1.8 

oin SG 
14 pin SG 
16 pin 50 
1$ pin SG 
24 pin SG 
26 pm SG 
36 pin SG 
40 An 5C. 

SOLDERTAIL (GOLD) 
STANDARD 

1.3 

.39 
49 
.54 
.59 
.79 
1.10 
195 
1 5 

2549 

.35 

.46 
49 
.53 
.75 
1.00 
140 
I 5, 

50100 

.31 

.41 

.44 

.41 

.69 

.90 
1.26 
1.45 

10 
14 
16 
Id 
20 
22 
24 

36 
40 

Pln W m 
pin W W 
oln W W 
oln W W 
oln W W 
pin W W 
pin W W 
pin W W 
pin Viw 
pin Wu/ 
fun w w 

WI RE W R AP SOCKETS 

(GOLD) LEVEL #3 
1.24  2S-19  50.100  

59  54  '94  
69  53  54 
• 
-50 
.99 
1.19 
1.49 
1.39 
1.69 
2.19 
229 

.90 
1.01 
1.8 
1.5 
193 
1.19 
209 

.73  .67 
.70 
.11 
.99 
1.23 
1.14 
1.35 
1.79 
1 19 

LHOONCH 459 
LM1OCLH  4.50 
LMUCLH  4.15 
LYNX/700H 4.95 
TLAIICP  .79 
TL072CP  1.39 
TL.074CN  2.49 
L140012CD 3910 
TLAIDCP  1.19 
TLOIMCN  2.19 
I-1 554C 0 316.0) 
L430.  .99 
LMA1CN  .35 
LMXQH  1.95 
1-4304.  1.95 
L41261-1  .99 
LM301C  .45 
LMAIICN  1.50 
L4309H  I.% 
L43/39K  1.25 
1_4310C N  1.75 
L4311 /CN  .93 
L4312H  2.49 
L43174P  1.15 
LM317T  1.75 
1_4317K  3.9,5 
L4318CN  1.95 
LM319N  1.96 
L4329K4  1.36 
1_4320K-12  1.35 
L4320K.15  1.36 
L4320T4  1.8 
1-4805-12  1.26 
LM320T-I5  1.25 
LA/23K  5.95 
1_4324N  .99 
L432902  .65 
L4131N  3.95 
L43342  LA 
LM3352  1.40 
LM136Z  1.75 
L4131T  1.95 
1.43.37MP  1.15 
L43540  6.95 
L/91.19N  .99 
LMMOK4  1.35 
LMMOK.12  1.8 
LMMou 15  1 8 

LI N E A R 
LMMOT-5  1.25 
LM340T-12  1.5 
LM5405-15  1.25 
LM341P4  .75 
LM341P-12  .75 
LM3411,11.5  .75 
LM342P-S  .69 
LM342P-12  .69 
LM342P-15  .69 
LM59#1  1.8 
L4360K  5.75 
LFAIN  .40 
LF353N  1.09 
LE AVY  1.10 
LF3SIN  1.10 
LMIS1N  1.00 
LM169N  1.79 
LM3734  4.49 
LM373N  3.3 
LM37779  2.4 
LM340N  1.8 
LMIIIN  1.95 
LMA2N  1.79 
LA4371474  1.95 
LM3161.4.3  129 
LM3117N  1.4 
LM3MN  1.5 
LMIAN  .69 
LF39174  4.03 
LA MM  5.00 
TL#PICN  4.49 
TLO6CP  1.75 
NES1OA  6.00 
NE529A  4.4 
NE53IH  3.96 
NE536H  GAO 
NE540H  5.00 
NE544N  4.95 
NE550A  1.3 
NE556V  .2) 
LM556N  .99 
74056474  3.95 
1-4565N  1.3 
LM546CN  I.% 
LM567V  1.3 
NE YON  I 95 

LM702H  .79 
LM703CN  .19 
LM AIN  .29 
LM710N  .79 
LMAIN  .79 
LM723171  .69 
LM713N  1.00 
LM731N  1.19 
LMMICN  .33 
MCIMISCO 3.00 
LM147N  .79 
LM /48N  99 
LMIOVIN  2.75 
LM1310N  1.95 
LMIIUCN  .69 
LMIMIIN  1.8 
LM141 04  1.3 
LM1496N  1.95 
LMIA6V  1.3 
LM IKON  2.96 
LAURIN  5.49 
LMI172N  5.49 
LM18770.9  3.8 
LM19119N  3.20 
LasusaN  1.73 
LMX132T  1.49 
LM2177P  2% 
LM21171P  2.25 
LM2M6P-1  2.5 
LM3119N  2.95 
LMACON  .69 
LM3905CN  1.26 
L43939N  1.11 
LMAI4N  3.95 
LM3915N  3.95 
LMBIGN  3.91 
RC4136N  1.25 
RC4151NB  3.95 
RC4196TK  6.91 
RC4196TK  5.49 
LAA4500A  3.8 
IC L.9331111  4.95 
LMIAION  1.29 
LM13600N  I.#) 
7515N  L95 
7540074  .19 
75451CN  .8 
3192  89 

CA.1010H 
CA3013H 
CA3023H 
CAXUSH 
CALXU91-i 
CA356N 
C A3059N 

C A- LI N E A R 

CA3060N  125 
CA3COOH  1.25 
CA3011IN  2.00 
CA N  2.00 
CA3093N  1.60 
CA3016N  15 

CAMMN 
CA3011160 
ce,88H 
CA MH 
CA MH 
CA3401N 
CA5000 

175 
195 
1.39 
1.25 
1.25 
.59 
350 

C  .39 
C CA0)1  .39 
C129032  39 
C 0036  1.19 
C04037  .25 
C 04(09 .49 
C 04010  .19 
CD1011 .35 
C 04012  .8 
CD14713  .49 
C04014  1.39 
C04015  1.19 
C01016  .59 
C D44311  1.19 
C0403 91 
C 01019  /9 
C 04020  1.19 
CD4021  1.39 
C04022  1.19 
C1294123 .29 
C 04024  .79 
C04025  .23 
C04026  2.95 
CD4027  £9 
CD403  .5 
C0402)  1.49 
C044130  .49 
C134434  3.49 

\ I: 14035  .99 
C04010  1.41 

C D - C M OS 

C(34.341 
C 04062 
C D4043 
C 04094 
C04016 
C134457 
C04061 
C 04409 
CD1050 
C0451 
CD4052 
CD403.3 
CON% 
C 04099 
CONGO 
C 04594 
C 04014 
C0459 
CD4070 
C1344771 
C04072 
CD4073 
C 04015 
C01076 
C04071 
CD40111 
C 13452 
C04093 

1 49 
99 

1 /9 
150 
135 

69 
119 
119 
1 19 
296 

149 
/9 
39 
IS 
56 
49 
49 
39 
39 
139 
56 
39 
39 
99 

CO 491 
C0455 
C(34501 
C 045011 
C 04510 
C 04511 
C 04512 
C 04514 
C 04515 
C 04516 
C 0014 
C 04519 
C04520 
C04535 
CD46211 
C 0029 
C04543 
004542 
C 04564 
0443 

C 04564 
C0472) 
0 04729 
MC14409 
MC14410 
MC14411 
MC14412 
MC 14419 
MC14413 
MC14539 
MC14541 

2.49 
.75 
.99 
195 
1.39 
1.29 
1.49 
3.95 
2.95 
549 
1.79 
.59 
1.29 
1.79 
1.79 
1.95 
2.79 
11.95 
279 
2.49 
IS 
1.95 
1.95 
17.95 
11.95 
15.95 
15.96 
7.95 
15.95 
2.49 
1.95 

1/4 WATT RESISTOR ASSORTMENTS 
ASST. 1 Soo. 

ASST. 2  54o. 

ASST. 3  S ea. 

ASST. 4  5 oa. 

ASST. 5  151“. S2!  ST. 

6  54n. 

ASST. 7  5os. 

ASST. BR 

10 Cilwn 12 onm 3 Ohm II Oh m 22 Ohm 
27 Ohm 13 Ohm 39 Oh m 47 Ohm 56 Ohm 

61 Ohm 52 Ohm 100 Ohm In Ohm NO Ohm 
ISO Ohm 220 Ohm 270 Oh m 130 Ohm DO Ohm 

470 Ohm NO Ohm 53 Ohm 820 Ohm  IA 
1.296  1.030  1.11K  2.230  2.130 

3.33  3.996  4.796  6.115 
1230  IIIK  150pes 

3375  47y( 
9219  1396 

2830  3830 

56096  $2019 

5.240 

ne 
Silt 

15030 
YAK 

1M  1.2M  1.54  1.11M  2.244 
2.7M  3.3M  3.94  4.74  5.64   

Includes Resistor Assts. 1-7 (350 pcs.) 

lat 

2796 
611K 

11096 
4755 

5.630 
1515 

AK 
10396 

27040 
619)K 

60pc,. 

50pcs 

110pcs 

150pcs.  $1.95 

'soles $1.95  

nu m.  $1.95 

$1 0.95 ea. 

510 00 Min. Order - U.S. Funds Only 
Calif. Residonts Add 6% Solos Tax 
Postego-Add 5% plus $1.50 Imurance 

lameco 
ELECTRONICS 

Sow Sheets - 254 
.44 36  Sold 864 Post4 0 for your 

FREE 1982 JAMECO CATALOG 

PH ONE 

ORDE RS 

W ELCO ME 

14151 592 1097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

1/82  P RI CES S U BJE C T T O C H A N GE 

CAPACITOR CORNER 
50 VOLT CER AMIC DISC CAPACITORS 

Valuo  1.9  1099 100.  Vaiue  19  1049 10, 
10 P  .  .06 39  001u F  .  .  .31 
22 P1  .414  .06  .5  .057pF  .0I  .06  .05 
47 of  Al  .5  .05  .112 : .31 1  .0  .00  .0 ,  .06  
00 pf  00  06 .  .05 
23 ilf  AN  .116  .05  10410 F  .09  07  .06 
470 of  .01  .06  AS  .10F  .15  .12  .10 

100 VOLT MY LAR 
.001m1  .12  .10  .07 
.0022inf  .12  .10  .07 
.1547mf  .12  .10  .07 
Olinf  .12  .10  .01 
920% DIPPED TANTALUMS ISolx11 CAPACITORS 

..g3/Vv  ..359  :1: ..1,1 '."' '' ." :29  2.2/35V  .51  .46  .34 
3.3/3V  .53  .47  .37 

.33/36V  .39  .34  .29  4.7726v  .63  .55  .45 

.  6.1/25V  .79  .69  .55 

..41/35.;;  :31  :34  19  15/25V  1.5  1.8  .95 
1.0/35V  .39  .34  .29  .  .69 -56 
MINI. ALUMINUM ELECTROLYTIC CAPACITORS 

Axial  1-99 103-499 930.  Radial  1-99 103.499 500 • 
.47/50V  .16 II II  .41/25V  AS  .13  .12 
1.0/50V  .19  .16  .12  .41750V  .16  .14  .11 
3.3/50V  .17  .16  .11  1.0/16V  IS  .13  .12 
4.„7 g/  .11  .15  II  1.0/2SV  .16  .14  .13 
0   ./1 .15 .11 . . :111  :11  
10/50V  .19  .16  .12  4.7/I6V  .15  .12 
22/25V  .19  .16  .12  4.7/25V  .16  .14  .13 
2250V  .24  .5  .3  4.7/?0,s y  .17  .15  .14 
47/2SV  .25  .21  .19  10  .1S  .13  .12 
4450vv .29  .25  .23  10/26V  .16  .14  .13 

.91  .24  .22  10/50V  .17  IS  .14 
103750v  .41  .37  34 .21  .21  .19 
220/25V  .39  .34  .33  IX/111V  .21  .11  .14 
220/50V  .19  .46  AI  103/3V  .3  .23  .21 

.1  47033V  .64  .49  .46  10350V  .37  .34  .31 
11:03/16V  .79  .69  AI  220/3V  .25  .21  .19 
2203/16V  .19  .79  .69  470/26V  .36  .31  .2, 

IL M CAPACITORS 
.0230  .13  .11  .re 
.047m1  .21  .17  .17 
.1rnt  .27  .23  .17 
.22rhf  .33  .27  .22 
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DEALER 
(DIRECTORY 
Phoenix AZ 

the Southwest's mast prole- awe commune-. 
items “ Tie:  stocking Kenwood, lcum, 
1 emu, M , B&W, Astron. Larsen. Cushendt, 
'b.f.:ern.  1. and more Would like to 
serve wail Power Communications Corp., 1640 
West C.arnelback Rd.. Phoenix AZ 25015, 
241-Watt. 

Culver City CA 
Jun's Electronics. 3919 Sepulveda Blvd.. Culver 
City CA 90230, 390-8000. Trades 483-1886 San 
Diego Call as for • low quote. 

Fontana CA 
_mimicry Ina 1COM. DenTron, Ten.Tec. 
Mirage. Cubic, Lunar. over 8510 electronic 
products for hobbyist. technician. experi• 
',tenter. Also CB radio. landmobile. Fontana 
Electronics. 8628 Sierra Ave.. Fontana CA 
92335. Ii22-7710. 

San Diego CA 
51re buy and sell Surplus Army Navy Elec-
tronics, also Terminated Material. What do you 
want to sell? Write for catalogue Electronic-
town. Inc.. 440-7th Avenue. PO Box 2048. San 
Diego CA 92112. 232-9379. 

San Jose CA 
SAN FRANCISCO BAY AREA 

llometnewcri haven, tom of new and used 
I lam Computer gar and components. Serving 
Hams Unce 1958, We specialize in !COM. 
KI.M. Mirage. Comptrimix. We ship world-
'side Tele-Cons Electronics, 15460 Union 
Avenue, San Joe CA 95124, 377-4479. 

San Jose CA 
Bay areas newest Amateur Radio store Neu & 
,.sr,c1 Amateur Radio sales & service. We feature 
Kenuood ICOM. Auden. Tress. Ten-Tec. 
Santee & many more. Shaver Radio, Inc.. 1378 
'nn. Beacom Ave.. San Jose CA 95128. 998-1103. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams. robot Wilde,. experi-
tnenten. Open six days a week. Gateway Elec-
tronics Corp., 2839 Vls. 4448 Ave.. Denver CO 
S0211, 458-5444. 
- - -   

Miami FL 
Amateur Radio Center. Inc. 'Everything for 
the Amateur   Since 1980. 2805 N.E. 2nd 
Avenue, Miami FL 33137, 573-8383. TWX 
522035. 

Smyrna GA 
For your Kenwood, Tann, It:OM. Drake and 
other amateur needs, come to we its Stilt's 
Two-Way Radio, 2506 N. Atlanta Rd.. Smyrna 
GA 30080. 432-8006. 

Preston ID 
Him tAll7BY2. has the Largest Stock tif Ama-
teur Gear in the Intermountain West and the 
Best Pnce, Call me for all your ham need, 
Ron Distributing, 78 So. State. Preston ID 
113263, 852-0830. 

Terre Haute IN 
'nom ham headquarters !mated in the heart of 
the midwest  Hoosier Electronics, Inc., 49 
Meadows Center. P.O. Box 3300, Terre Haute 
IS 4711003, 238-1456. 

Littleton MA 
I be ham store of N.E you can rely on Ken-
%out 1COM, Wilson. iaesu, Dent ron. ELM 
amp, B&VI: switches & wattmeters. Whistler 
radar detectors. Beurcat. Regency. antennas by 
Laren, Wilson, Hustler. CAM TEL-COM 
Inc. Communications ik Electronia, 675 Cleat 
Rd., Rt. 119. Littleton MA 01400, 488-3040. 

Hudson NH  • 
Ness- England's Distributor and Authorized Ser-
vice Center for all Major Amateur Lines. Tufts 
Radio Electronics, Inc., 61 Lowell Road, Hud-
%Om NH 03051, 883-5005. 

Ann Arbor MI 
ser us for products like Ten-Tec. R. L. Drake, 
Dentron and many more. Open Monday 
through Saturday. 0830 to 1730 WB8VG11, 
WEI81J)(0. WINfOKN and WIRY behind the 
counter. Purchase Radio Supply • 327 E. Hamer 
Ave.. Ann Arbor SH 48104. 6418-n.96. 

Charlotte NC 
Senior, 11y-Gain. Cubic  . Antenna 
Specialists, Wilson. W2AU W2VS, B&V,'. 
Paths-um. Nye Viking, Electra. !NFL Bash. CO. 
Arrl.. Amoco, Callbook Service. Sales Neu & 
Refurbished  Home-Tronics. 1217 Plaza. 
Charlotte NC. 28205. 334-7974. 

Somerset NJ 
New Jersey's only factory -authorized It:ONI 
and YAESC distributor large inventory of new 
and used specials Most major brands in stock 
Complete set., ice and facilities. Radios 
Unlimited. 1760 Easton Avenue. P.O. Boy 347. 
Somenet NJ 08873, 469-4599. 

Amsterdam NY 
UPSTATE NEW YORK 

Kenuood. ICOM. Drake. plus man, other 
Aniateor Dealer for OS er 35 years Adiron-

dack Radio Supply, Inc.. 185 West Main Street. 
Amsterdam NY 12010. 842-8350. 

Central NY 
Amateur radio harduood display, made to your 
specifications -callsiims. plaques.. auards or 
special order, High quality, fast service lost 
prices A.&M. Woodcraft, 313 N. Madison St.. 
P.O. Box 243, Rome NY 13440, 337-5642. 

Syracuse-Rome-Utica NY 
Featuring, Kenwood. Yams. If:OM. I)rake. 
Ten-To-. Swan. Dentron. Alpha. Robot, MEL 
Tempo. Astron, KI.M. Hy Cain. Mosley. 
Larsen. Cushcral I, Hustler, Mini Pnrchicis. You 
won't he disappointed with equipment'senior 
Radio World. Oneida County Airport-Terrni. 
nal Building. Oriskany NY 13424. 117.02111. 

Columbus OH 
The biggest and ben Ham Store in the undue, 
featuring quality Kenuical product, ...oh 
working displays. We sell only the best 
Authorized Ken. mid Sere ice. Universal 
Amateur Radio Inc., 1280 Aida Dr.. 
Revnoldsburg (Columbus) OH 43068. 
866-4267. 

Scranton PA 
IC()SI. Bird, e:iishCraft. Beckman. Fluke. 
Larsen. Hustler. Antenna Specialists. Astron. 
At anti, Belden. M'2AU'W2VS. Cl/E. AEA. 
.‘'iliroples. Item-Key. (ES. AIIIplINK4. S1111\ 
Fermin. Courier, B&W. Annie. Shure. LaRue 
Electronics, 1112 Grandview St.. Scranton PA 
18509. 343-2124. 

-  - -  - -  ---  - 
Houston TX 

Experinienter's paradise! Elecironic. and na. 
chanieid components for computer people. 
'Indio people. hams. nifot faultier.. oilier, 
'Denten. Open six days a urek. Gateway Her. 
trona Inc., 8932 Clarks-rest. Houston TX 
77063. 9726575. 
- - - -  -  -  - - -  - - - 

San Antonio TX 
Complete 2 u as semis. shop. Call Ike. 
V15FSP. Selling 'Antenna Specialists. Ay-anti. 
Azden. Bird, Hy•gain, Standard. Vibrojilex. 
Midland, Henry. (:ushe:raft, I/ielectric 
Hustler. 14:()!,1. ME), N,e, Shure. Cubic. 
Tempo. Ten.Tec and other,. Appliance & 
Equipment Co., Inc.. 2317 Vance Jed., o 
Road, San Antonio TX 78213. 734-7790. 

Vienna VA 
The Washington nietropolitan areas leading 
supplier of the latest in Amateur Radio and Test 
Equipment. On your next trip to the Nation's 
Capital. stop by and see in. Electronic Equip-
ment Bank, Inc., 516 Mill St. N.E.. \'ienna  A 
22180. 938-3350. 

Casper WY 
Sun ing Wyoming Hams uith lots if good 
like Callbnok. antenna parts, specials and 
bargaim. Willy and Larry. I/ran ignite you to 
drily in anstinw. Radio Activity. 531 W. i:oilins 
Dr.. Casper WY 82601. 237-5248 

DEALERS 
Your company name and rnmage 
can contain up to 25 words for as lit-
tle as $150 yearly (prepaid). or $1.5 
per month (prepaid quarterly). Ni' 
mention of mail-order business or 
area code permitted. Directory telt 
and payment must reach us 60 days 
in advance of publication. For ex-
ample, advertising for the March 
82 issue must be in our hands bo 
January 1st. Mail to 73 Magazine. 
Peterborough NH 03458. ATTN 
Nancy Ciampa. 

PROPAGATION 
J. H. Nelson 

4 Plymouth Dr. 

Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT.  no  U2  Od  041  On  10  11  PI  cc  18  20  22 

ALASKA 71 7 7 7 7 7 7 7 715, 14 21 71A 

21 ARGENTINA 14 715 7 7 7 7 7A 14 21A 21A 21A 
AUSTRALIA 2.1A 7.11. 781 /I3 7B 7B 7B 14 14A 21 21 21A 
CANAL ZONE 14 7A 7 7 7 7 715 14 2115 2115 2115 21 

ENGLAND 7 7 7 7 7 7 14 21A 21A 14A 14 715 
HAWAII 21A 715 7B 7 7 7 7 7B 14 21 21A 21A 
INDIA 7 7 7B 733 7B 7B 14 1415, 14 18 78 78 
JAPAN 1415 7A 7B 78 78 7 7 7 7B 7B 7B 14 
MEXICO 14 7A, 7 7 7 7 7 14 21A 2115 2115 1415 
PHILIPPINES 21 7A 7B 7B 7B 7B 78 7 7 7 7B 14 
POIRTO RICO 14 7 7 7 7 7 14 1415 2115 2115 21 14 
SOUTH AFRICA 14 7 7 78 7B 14 14 21A 21A 21A 21 14A 
u. s. s. R. 7 7 7 7 7 78 14 21A 14A 78 78 7 
WEST COAST 1 A 7 7 7 7 14 21 2115 21A 2115 

CENT O- al 
ALASKA 21 7 

II ST ATES I 

7 7 7 7 7 7 14 14 21 21A 
ARGENTINA 21 14 7 7 7 7 715 14 21 2115 21A 2115 
AUSTRALIA 'us 14 715 713 781 78 78 78 1415 21 21 2115 

21 CANAL ZONE 21 715 7 7 7 7 14 21 2115 21A 21A 
ENGLAND 

78, 7 7 7 7 7 78 21 2115 1415 14 7B 
HAWAII 21A 14 7 7 7 7 7 7 7 14 21A 21A 
INDIA 7B 7A 7B 7B 7B 7B 7B 7B 14 7B 7B 7B 
JAPAN 21A 14 7B 7B 7 7 7 7 7 78 7B 14 
MEXICO 14 14 7 7 7 7 7 14 14 21A 2115 21 
PHILIPPINES 21t, 78. 7B 7B 7B 78 7B 7 7 7 78 14  
PUERTO Rico 21  7, 7 7 7 7 14 I 4A 21A. 21A 21A 14A 
SOUTH AFRICA 14 715 7 7B 7B 78 14 14 2115 2115 21 1415 
USSR 

WESTE °N II 
7 7 7 7 7 7B 7B 14 14A 78 7B 78 

ST ATES TI: 
AL ASKA 2115 14 7 7 7  7 7 7 7 14 21 2115 
ARGENTINA 21 14 78. 7 7 7 78 14 14A 21 21A 21A 
AUSTRALIA 2 .6., 21  14.  7 7B 7B 713 14 21 21 

2115 

2. , 

21IA 
CANAL ZONE 41- 14 715 7 7 7 7 14 21 2115 
ENGLAND 7B 7 7 7 7 7 7B 78. 21 1415 1481 7B 
HAWAII 2115 14 14 7 7 7 7 7 14 21 21A 2115 
INDIA 14B 14 7B 7B 7B 7B 7B 7B 7A 7B 7B 7B 
JAPAN 213. 14_, 14 714 7 7 7 7 7 7R ld 71 
MEXICO 21 14 7 7 7 7 7 14 14 21A 21A 21A 
PHILIPPINES 2115 14 715 7B 7B 7B 78 7 7 7 78 1415 
PUERTO RICO 21 14 7 7 7 7 7 14 21 718. ,71A 

21 
218. 
1415 SOUTH AFRICA 1415 14 7 7B 78 78 7B 14 14 21A 

713 148. 713 78 78 
EAST COAST 21 7A,,  7 7 7 7 7 14 21 21A. 7 7 

First letter  = day waves Second  = night waves 

A  = Next higher frequency may also be useful 

B = Difficult circuit this period F = Fair G = Good 

P = Poor  = Chance of solar flares: # = of aurora 

jan unto", 
TUE  WED  THU 

3  4  T5 
G/F  GIG  GIG 

10  11  12 
GIG 

17 
G/F 

24 GIG 

31 G/G 

18 
OFF ° 

'25 
GIG 

GIG  G/F 

11 9 

GIF' 

SAT 

1  2 
GIG  G/F 

6 
GIF 

13 
F/F • 

7 
GIG 

14 
FIF 

8 
GIG 

15 
F/F 

20 
F/F • 
21 

FIP • 
22 

FIP 

26 
GIG 

27 
GIG 

28 
G/F 

29 
G/F 

9 
0/0 

1 6  H 
G/F 

2 3 
G/F 

30 -1 
GIG 
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THE EVOLUTION OF A CHAMPION! 

FT-101ZD Mk HI 

PO N ER  HEATER 
not sit 20•18 ARC S  PO  RS 

PRESELECT 
30 410 

Ai OAIN -1 -fiF  

.6 

The F-101ZD Mk Ill is the latest chapter in tie success story of the FT-101 line. 
Armed with new audio filtering for even better selectivity, the FT-101 ZD now 
includes provision for an optional FM or AM unit. Compare features and you'll see 
why active operators everywhere are upgrading to Yaesu! 

Variable IF Bandwidth 
Using two 8-pole filters in the IF, Yaesu's pioneering variable band-
width system provides continuous control over the width of the IF 
passband — from 2.4 kHz down to 300 H7 — without the short-
comings of single-filter IF shift schemes. No need to buy separate 
filters for 1.8 kHz 1.5 kHz, etc. 
Improved Receiver Selectivity 
New on the FT-101 ZD Mk III is a high-performance audio peak/notch 
filter. Use the peak fitter for single-signal CW reception, or choose the 
notch filter for nul:ing out annoying carriers or interfering CW signals. 
In the CW mode, iou can choose between the 2.4 kHz SSB filter and 
an optional CW filter (600 or 350 Hz) from the mode switch. 

Diode Ring Front End 
The FT-101ZD ncw sports a high-level diode ring mixer in the front 
end. This type of rnixer, well known for its strong signal performance. 
is your assurance of maximum protection from intermod problems on 
today's crowded bands. 

WARC Bands Factory Installed 
The FT-101ZD Mk III comes equipped with factory installation of the 
new 10, 18, and 24 MHz bands recently assigned to the Amateur 
Service at WARC. In the meantime, use the 10 MHz band for monitor-
ing of WWV! 

RF Speech Processor 
Not an additional-cost option, the FT-101ZD RE speech processor 
provides a sign:ficant increase in average SSB power output, for 
added punch in those heavy DX pile-ups. The optimum processor 
level is easily set via a front panel control. 

Worldwide Power Capability 
Every FT-101 ZD comes equipped with a multi-tap power trarsfcrmer, 
which can be easily modified from the stock 117 VAC to 100/' 1C/200/ 
220/234 VAC in minutes. A DC-DC converter is available as an 3ption 
for mobile or battery operation. 

Convenience Features 
Designed fundamentally as a high-performance SSB ard CW trans-
ceiver, the FT-101ZD includes built-in VOX, CW sideLve. semi-
break-in T/R control on CW, slow-fast-off AGC selection. level 
controls for the noise blanker and speech processor, and cifset tuning 
for both transmit and receive. The Mk III optional FM unit may be used 
for 10 meter FM operation, or choose the optional AM !Ai' for WWV 
reception or VHF AM work through a transverter (AM and FM units 
may not both be installed in a single transceiver). 

Full Line of Accessories 
See your Yaesu dealer for a demonstration of the top performance 
accessories for the FT-101ZD, such as the FV-101Z External VFO, 
SP-901P Speaker/Patch, YR-901 CW/RTTY Reader, FC-'O2 Antenna 
Tuner, and the FTV-901R VHF/UHF Transverter. Watch for the 
upcoming FV-101DM Digital Memory VFO, with keybcare frequency 
entry and scanning in 10 Hz steps! 

Nationwide Service Network 
During the warranty period, the Authorized Yaesu Dealer rom whom 
you purchased your equipment provides prompt attention to your 
warranty needs. For long-term servicing after the wuranty period, 
Yaesu is proud to maintain two fully-equipped service centers, one in 
Cincinnati for our Eastern customers and one in the Lcs Angeles area 
for those on the West Coast. 

Note: A limited quantity of the earlier FT-101ZD (with AM as standard feature) is still available. See your Yaesu dealer. FT-101ZD Mk III 
designates transceivers bearing serial #240001 and up. with APE/Notch filter built in and AM/FM units optional. 

Price And Specifications Subject To 
Change Without Notice Or Obligation 

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

YAESU Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 5 (513) 874-3100 



Photo shown is TR- I n 16-key 
autopatch UP/DOWN microphone version. 

Miniaturized, 5 memories, memory/band scan 

TR-7730 
The TR-7730 is an incredibly compact, 
reasonably priced, 25-watt, 2-meter FM 
mobile transceiver with five memories, 
memory scan, automatic band scan, and 
other convenient operating features. The 
TR-7730 is available in two variations: 
a 16-key autopatch UP/DOWN microphone 
(MC-46) version, and a basic UP/DOWN 
microphone version. 

TR-7730 FEATURES: 

• Smallest ever Kenwood mobile 
Measures only 5-3/4 inches wide, 
2 inches high. and 7-3/4 inches deep, and 
weighs only 3.3 pounds. Mounts even in 
the smallest subcompact car, and is an 
ideal combination with the equally com-
pact TR-8400 synthesized 70-cm FM 
mobile transceiver. 

• 25 watts RE output power 
HI/LOW power switch selects 25-W or 
5-W output. 

• Five memories 
May be operated in simplex mode or 
repeater mode with the transmit fre-
quency offset ±600 kHz. The fifth 
memory stores both receive and transmit 
frequency independently, to allow opera-
tion on repeaters with nonstandard splits 
Memory backup terminal on rear panel. 
• Memory scan 
Automatically locks on busy memory 
channel and resumes when signal 
disappears or when SCAN switch is 
pushed. Scan HOLD or microphone PTT 
switch cancels scan. 
• Automatic band scan 
Scans entire band in 5-kHz or 10-kHz 
steps and locks on busy channel. Scan 
resumes when signal disappears or when 
SCAN switch is pushed. Scan HOLD or 
microphone PTT switch cancels scan. 
• Extended frequency coverage 
Covers 143.900-148.995 MHz in 
switchable 5-kHz or 10-kHz steps. 

• UP/DOWN frequency control from 
microphone 
Manual UP/DOWN scan of entire band in 

3 kHz or 10 kHz steps is possible when 
using either autopatch or basic UP/DOWN 
microphone versions. 

• Offset switch 
Allows VFO and four of five memory 
frequencies to be offset ±600 kHz for 

•  repeater access or simplex. 

• Four-digit LED frequency display 
Indicates receive and transmit frequency. 

• S/RF bar meter and LED indicators 
Bar meter of multicolor LEDs shows S/RF 
levels. Other LEDs indicate BUSY. ON 
AIR, and REPEATER offset. 

• Tone switch 

Optional accessories: 

MC-46 lb-key autopatch UP/DOWN 
microphone 
SP-40 compact mobile speaker 
KPS-7 fixed-station power supply 

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

Synthesized 70-cm FM mobile rig 

TR-8400 
• Synthesized coverage of 440-450 MHz 
Covers upper 10 MHz of 70-cm band in 

. 25-kHz steps, with two VF0s. 
• Offset switch 
For ±5 MHz transmit offset on both VFOs 
and four of five memories, as well as 
simplex operation. Fifth memory allows 
any other offset by memorizing receive 
and transmit frequencies independently. 

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

accessing autopatches) or other tone-
signaling device. 
• HI/LOW RE output power switch 
Selects 10 watts or 1 watt output. 
• Virtually same size as TR-7730 
Perfect companion for TR-7730 in 
a compact mobile arrangement. 

• Other features similar to TR-7730 
Five memories, memory scan, automatic 
band scan (in 25-Idiz steps). UP/DOWN 
manual scan, four-digit LED receive 
frequency display (also shows transmit 
frequency in memory 5). S/RF bar meter 
and LED indicators, tone switch, and 
same optional accessories. 

KEN W OOD 
...pacesetter in amateur radio 

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




