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Unleash the TS-900
A rig like this (‘!eserves more room than
2 meters can give. Get on HF (including
WARC bands) with this transverter.
W4BF
Four-Tone Audio Oscillator:
A Potent Troubleshooter
For‘any test that reguires a tone, this
oscillator does the job. It can also be
computer-controlled W7BBX
Superman’s Repeater
Control System
This simple system offers four indepen-
dent on/off outputs. Just duck into any
phone booth to use it K31)
Up and Coming:
Direct-Broadcast Satellites
The only thing not up in the air in this busi-
ness is the satellites, so this budding technol-
ogy is not just pie in the sky N8RK
Work the Russian Robot Ops
The robots aboard Russia’s two new satel-
lites are cantankerous and challenging
Here are some tips on how to work them
K4TW)|
Ham Radio Hits
the ‘82 World’s Fair
When the gates in Knoxville opened, would
WAJ4KFS be ready? Here’s the inside story of
the World's Fair station N4AQI
Beef Up Your
CB-to-CW Conversion
A good bfo will bring your recgiver per-
formance up to par. This one is easy to
add on W1BG
The Denali Connection
Disaster struck these two hams in the back-
country ot Alaska Only a tenuous radio link
to civilization could save them KL7RD
Error Protection for
Your Digital Transmissions
m Block coding can make your signal
100% error-free  hopefully
wW9ID/2
Drive-Time SWLling
This simple car radio converter will

open up a whole new world of driving
AG9C

Stop That Heist!

What would you say about an alarm
that's portable, inexpensive, and goes
off when a thief just touches the door-
knob? We say build it WDSJWY

Get the DX Edge!

There are ways to stand out in the pileups

for Spanish-speaking stations. One is to

speak their language KB9SP
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Power-Line Protection:

The Weak Link

Solid-state equipment may be extremely re-
liable, but just microseconds of overvoltage

can change that

NSADA 83

Higher Voltage, Less Weight

A voltage quadrupler that weighs
ounces? You bet—and cheap surplus
capacitors make it possible

w7CsD 84

Make Room for More Agc

Automatic gain control is useful in
many applications. With this simple cir-
cuit, you'll never have to be without it

N7APE 86

You Can Troubleshoot

Mobile Noise

K5CA tells what to do when a signal is 5-7

and the noise is 59

K5CA 88

Electronics vs. Creepy Crawlers

Build this ultrasonic oscillator and
drive pests crazy. Your pet hamster,

too

K7YZZ 90

Slimming and Trimming the R-1000

In crowded conditions, the 6-kHz filter
may not cut the QRM. Here's the way

out

5Z4C1/K5PAW 92

Add a Touch of Class

to CB Conversions

Converting a Hy-Gain board to 10 me-
ters is only half the story. Try adding a
digital readout and scanning capability
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ICOM 1C730

ICOMS GoAnywhere HF Rig for Everyone’s Pocketbook

TRANSMIT
- ALC

NORBSPY

WRITE MEMO

HF TRANSCEIVER
IC-730

TRANSMIT vOX NB AGC PREAMP

PHONES :
.f"'\’\f\ '?&l‘
L [

AN\ a
MIC GAIN-D-HF PWR AF GAIN:{%RF GAIN

v,

Only371ng)x95m(W)x108m(D)w1llfltmtomost
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.

Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convement

¢ Unique tuning speed selection for quick and precise QSY,
choice of 1 KHz, 100 Hz or 10 Hz tuning.

Electronic dial lock deactivates tuning knob for lock on,
stay on frequency operation.

One memory per band, for storage of your favorite
frequency on each band.

Dual VFO system built in standard at no extra cost.

* 200W PEP mput—powerful punch on SSB/CW (40 W out
on AM)

Recetver preamp built-in ¢ VOX built-in

Noise blanker (selectable time constant) standard

Large RIT knob for easy mobile operation

Amateur band coverage 10-80M including the new
WARC bands

Speech processor—built-in, standard (no extra cost)

IF shift slide tuning standard (pass band tuning optional)
Fully solid state for lower current drain

Automatic protection circuit for finals under high

SWR conditions

Digital readout ® Receives WWYV e Selectable AGC
Up/down tuning from optional microphone

Handheld microphone standard (no extra cost)

Optional mobile mount available

[€3] 1ICOM

2112 116th Avenue N.E., Bellevue, WA 98004

3331 Towerwood Dr.,

Suite 307, Dallas TX 75234

All stated spedifications are opproximate and subject ta change without notice ar abligation. All ICOM radios significontdy exceed FCC reguiations limiting spudous emissions.




3:STORE BUYING POWER in action!

SALE!

930S

ANTENNAS/
W/ANTENNA | TOWERS
$1799 wFREES SF0wn | KLMKTSIA

2g2h SAVE $23o YK-88C-1 Filter REGULAR $389.95
TR7950 | TS-830S  BARGAIN SALE $309

sicipeony || DEANSCENVER PACKAGE KLM KT-34XA
w/FREE e < v ¥ 6 ELEMENT TRIBANDER
TR-2500 SP-230 Spkr. RTRG TR REGULAR $569.95

YK-88C CW Filter

CALL FOR SALE $459
SPECIAL PRICES $949 S A $1084.85 VALUE CALL FOR OTHER KLM PRICES.

mraee | | \¢/ YAESU Ubec e il o b
HANDHELDS

TRI-EX W51 TOWER with
2 METER FT-208R KLM KT-34XA. $1239
70CM FT-708R

TRI-EX W51, S;JZO;VEQF;
] EACH Reg. $999.95 5
SALE! SALE $28995
2 METER

AMPLIFIERS [€3) ICOM| BIG “666” DEALS

CERTAIN COMBINATIONS. INQUIRE.
B'301 6 30W In, 160W out. IC'730 IC R'?O

REG. 5239.95 $199.95 LIMITED QUANTITY. ACT! ICOM’'s GREAT NEW GENERAL
B-1016 1owin, 160 w out. COVERAGE RECEIVER.

REG. $279.95 $249.95

B-108 10w in, sBow out.
REG. $179.95 $159.95

B-23 >win 30w out. REGULARLY $829

REG.$89.95 $79.95 SALE $666 SALE $666
FREE SHIPMENT (7070002,
SE FREE

PHONE 800 854-6046 40y 7/: )’ 4

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

OVER-THE-COUNTER, 10AM to 5:30PM. ml 0

MONDAY THROUGH SATURDAY
CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.

o -

ANAHEIM, CA 92801 BURLINGAME. CA 94010
2620 W. La Paima, 999 Howard Ave., (415) 342-5757

(714) 761'3033 (213) 860-2040 5 miles south on 101 from S.F. Airport. -

[ Between Disneyland & Knott's Berry Farm -xq
- OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Blvd., (213) 988-2212
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd San Diego Fwy at Victory Biva.

AEA- ALLIANCE - ALPHA - AMECO - AMPHENOL - ARRL-ASTRON - DENTRON : DRAKE » DX ENGINEERING « EIMAC + HUSTLER  *MIRAGE + NYE - PALOMAR . ROBOT-ROHN- SHURE : SWAN

. AVANTI- BENCHER- BERK-TEK+BIRD - B&W+ CALLBOOK-CDE - HY-GAIN + ICOM + J WMILLER - KENWOOD « KLM - LARSEN - TELEX:TELREX- TEMPO - TEN-TEC: TRISTAO - VOCOM
. . 1A + DAIWA . N +*LUN. * M + MF + M * MIN 4 an

Prices. speciications. descriptions subject fo change without notice.  Calif residents please add sales tax



Preamplifiers

The famous Palomar Engineers
preamplifier has been updated and
packaged in an attractive new
cabinet.

For the SWL there is the P-305
(9-v DC powered) and the P-308
(115-v AC powered) featuring full
shortwave coverage, selection of two
antennas, 20 db attenuator, 15 db
gain control and on-off-bypass switch.

For transceivers, the P-310X (115-v
AC powered) and the P-312X (12-v

DC powered) feature automatic
bypass on transmit, adjustable delay
for return to receive, and 350 watt
transmit capability .

All models have these features:
¢ Up to 20 db gain.

e Covers 1.8 to 54 MHz in four
bands.

Low noise figure.

Reduces image and spurious

response.

s 8" x 5" x 3". Brushed alum-
inum control panel. Black vinyl
cover.

e S0-239 connectors.

* LED pilot.

Order direct or from your favorite
dealer. Model P-305 Receiver Pre-
amplifier for 9-v DC $99.95. Model
P-308 for 115-v AC $109.95. Trans-
ceiver Preamplifier Model P-310X
$129.95. Model P-312X $129.95.
Add $3 shipping/handling. Calif.
residents add sales tax.

& =

Don’t wait any longer to pull out
weak, rare DX.

Send for FREE catalog describing
the Preamplifiers and our complete
line of Noise Bridges, SWR Meters,
Torolds, Baluns, Tuners, VLF Con-
verters, Loop Antennas and Keyers.

Palomar
Engineers

1924-F West Mission Rd.
Escondido, CA 92025
Phone: (619) 747-3343
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When it comes to

QSL's...

ONLY BOOK!

US or Foreign Listings

callbooks

NOW READY!

Here they are! The Jatest editions of the

world-famous Radio Amateur Callbook
are avallable now. The U.S. edition
features over 400,000 lIstings, with over
75,000 changes from last year. The
Foreign edition has over 370,000 listings,
over 50,000 changes. Each book llsts calis
and the address Information you need to
send QSL's. Speclal features include call
changes, census of amateur licenses,
world-wide QSL bureaus, prefixes of the
world, international postal rates, and
much more. Place you order for the new
1983 Radio Amateur Callbooks, avallabte
now.

Each  Shipping  Total

0 US Calibook $19.95 $3.05 $23.00
(J Foreign
Callbook $18.95 $3.05 $22.00

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

Order from your dealer or directly from
the publisher. All direct orders add shipping

charge. Foreign resldents add $4.55 for
shipping. {llinois residents add 5% sales tax.

SPECIAL OFFER!
Amateur Radio
Emblem Patch
only $2.50 postpaid

Pegasus on blue field, red iettering. 3'* wide
x 3'" high. Great on Jackets and caps.

ORDER TODAY!

»61

RADID AMATEUR I I L l(
ca 00 INC.

Dept. B

925 Sherwood Drlve
Lake Bluff, IL 60044, USA

F

INFO

Manuscripts

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

Editorial Offices:

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

Advertising Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

EIm Street
Peterborough NH 03458
Phone: 603-924.9471

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

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

To subscribe,
renew or change
an address:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737
For renewals and changes of address,
include the address label from your
most recent issue of 73. For gift sub-
scriptions, include your name and ad-
dress as well as those of gift reci-
pients.

Subscription
problem or
question:

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

73: Amateur Radio's Technical Journal
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by 73, Inc., a subsidiary of Wayne Green,
Inc., 80 Pine Street, Peterborough NH
03458. Second ctass postage paid at
Peterborough NH 03458 and at addition-
al mailing offices. Entire contents copy-
right© 1982, wayne Green, Inc. All
rights reserved. No part of this publica:
tion may be reprinted or otherwise repro-
duced without written permission from
the publisher. Microfilm Edition—Uni.
versity Microfitm, Ann Arbor M) 48106.
Postmaster: Send address changes to
73, Subscription Services, PO Box 931,
Farmingdale NY 11737,
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TONE TO PULSE
SIMPLEX INTERCONNECT

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

STANDARD FEATURES

e Compatible with either rotary or tone exchanges
* 16 Digit buffer memory — dial as fast as you want
* 3201 tone decoder chip

¢ High quality glass circuit board

* CW identification

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

Formerly Auto Connect

?ﬁ-/- 9.“ I

"0 kst iy wraco
T

Five digit user programmable sequential access code —
60,000 code combinations

Sophisticated toll restrict — restricts any quantity of
leading digits

Both accessing and dialing are compatible with speed
dialing equipment

Operates superb through repeaters — no special tone
equipment required

Three/six minute “time out” timer is resettable ftom
mobile four CW ID warnings during last minute

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

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

Most easily interfaced autopatch on the market
Positive control logic

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

Touch tone™ digits and strobe pulse available on DIP
socket

Modular phone jack and cord

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

PRIVATE PATCH Il $475

NOW REDUCED

PRIVATE PATCH | $399

HAS MOST OPERATIONAL FEATURES
OF PRIVATE PATCH Il—BUT IS FOR
USE ONLY ON DTMF EXCHANGES

AND OF COURSE:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE
UNMATCHED CUSTOMER SERVICE

SEND OR CALL FOR BROCHURES
INQUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED
» 130
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NEVER SAY DIE

editorial by Wayne Green

SABAH!

One of the reasons | got into
publishing a ham miagazine had
to do with a rather serious char-
acter flaw on my part, one which
dictated that whenever | found
something really fun to do | was
not satisfied until | shared my fun
with others. Thus, when | found
out what a blast playing with
ham RTTY was, | just couldn’t be
satisfied until | got others to share
my fun and enthusiasm. This got
me started publishing a RTTY
newsletter and gradually brought
me to my present situation with 73
and some other magazines, most-
ly for enthusiasts.

Well, I'm in a tiny country
called Sabah and you really
should be here to be sharing my
fun with me. The capital city is
Kota Kinabalu, which few people
have ever heard of. Much to my
surprise, | arrived here from
Brunei and found a surprisingly
large city. The biggest hotel, the
Hyatt, is 14 floors high; unlike in
America, it has a 13th floor. Be-
ing not far from the equator, it is
hot during the middle of the day.
That's a nice time for a nap or to
sit around a swimming poo! writ-
ing postcards to those of less ad-
venturous spirit.

Hassan 9M6MA met Sherry
and me at the airport and drove
us into town to the Hyatt. Later,
he picked us up and drove us to
his house, which is built on stilts
over the water. Hassan expected
me to be surprised, but | merely
felt at home. When | was a teen-
ager, my folks had a summer
house built on stilts out near
Floyd Bennet Airport in Brooklyn.
We reached the house by walk-
ing over about a quarter mile of
boardwalk; it was perhaps three
feet wide and six feet over the
mud flats and a couple of feet
above the high tides. Some of the
full moon tides would bring water

6 73 Magazine ¢ February, 19683

up to the boardwalk. And I'll
never forget the hurricane of
1938 when the extra high tides
and storm washed away most of
the boardwalks and some of the
houses. We lost a dock and our
rowboat, and my family just bare-
ly made it across the narrow walk
as the storm hit. They had to use
sticks to keep from being swept
off the long walk. | missed out on
that drama, being busy at home
listening to 20 meters and the un-
usual propagation which the
storm brought. No, Hassan's
house wasn't a bit strange for me.
We were joined by lan SM6MH,
Mohamed SM6MO, and his broth-
er Ali, an SWL. We had quite an
interesting little hamfest. None
of them is really a DXer and they
would prefer, as would most of
the hams in rare spots around
the world, to be able to get on the
air and talk with people. They
want, like every other person to

whom English is a second lan-
guage, to have a chance to im-
prove their English. They'd like to
get to know their fellow hams, yet
every time they get on the air they
are hounded by hams who
“need” their remote country and
have little respect for the inter-
ests of the DX operator. Many
hams get very nasty if deprived of
their “right” to a new country.
This is the bane of most hams in
rare spots and often drives them
off the air. As long as we hams
continue to support the ARRL
Honor Roll, I'm afraid that this is
going to be a problem. It isn't
DXCC that's doing it, just the
Honor Roll. Dare we call it a Dis-
honor Roll and anger the dozens
of poor souls who have decided
to devote their lives to keeping on
top of this blight? What a waste
of lives which might otherwise be
productive.

A year ago, | wrote an editorial

QSL OF THE MONTH

VaVaPavavavad
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This month’s winning QSL from Roger Schultz NG6P is the result of a family effort.
Roger's XYL, Diane, designed and stitched the original neediepoint for the card. Her work
then was reproduced with a clarity that permits you to count the stitches, giving the impres-
sion of depth to the QSL card. The variety of stitches she used keeps the eye busy, and the
border surrounding the design gives the card definition that many other cards lack.

To enter 73's QSL of the Month Contest, put your QSL card in an envelope with your
choice of a book from 73's Radlo Bookshop, and send it to 73, Pine Street, Peterborough NH
03458, Attn: QSL of the Month. Entries without an envelope or book choice will not be

considered.

telling you that | was going to be
going to Asia and asking you to
come along. Well, you sure
goofed this time. You not only
missed out on consumer elec-
tronics shows in Tokyo, Taipei,
Seoul, and Hong Kong, but also
you missed a great ham conven-
tion in Bangkok, with about 150
hams coming in from all over the
world, plus interesting visits to
weird places such as Sarawak,
Brunei, and Sabah. These places
are really off the tourist trails,
and yet they are each different
and fascinating. Sarawak has
but one active ham. What a spot
for a DXpedition, eh? Well, there
was one here recently which
knocked off 10,000 contacts and
still didn’t cut down the pileups. |
think you could DXpedition once
a year for a week or so to
Sarawak and be kept very busy.
One of the main topics of discus-
sion in Sarawak during my visit
was a 25-foot crocodile which
has been eating people. They'd
flown in a medicine man to try to
catch this bugger. . . somewhere
up the Sarawak River. No, | didn’t
go for a swim in the river, which
went right by our hotel.

There not being much of a
tourist trade, there are very few
stores aimed at tourists. There
are hundreds upon hundreds of
stores selling things for the local
people, plus huge markets. |
wandered around one bazaar
and saw perhaps fifty stalls sell-
ing shoes. There were another fif-
ty selling fruits, an acre or two
selling vegetables, and so on. |
can't tell you about all these
things; you're just going to have
to break loose and come with me
on one of these trips and see
everything for yourself. Oh, I've
been taking slides by the hun-
dreds, but even that can't really
come close to an actual visit.

Kota Kinabalu is so far out in
the sticks that neither McDon-
ald's nor Kentucky Fried Chicken
have found the place! Now,
that’s remote! Oh, they do have a
McDonald's-like fast food store
which serves hamburgers, fried
chicken, sundaes, and even
breakfasts. The prices are about
the same as in the US.

These Asian tours are surpris-
ingly inexpensive. Commerce
Tours has been arranging them
for several years and they have
them down pat. They take you to
the best of hotels. They include
most of the breakfasts and a lot
of dinners. If you eat only what is
provided on the tour, you will put



MEMORY  RF GAIN-G-RIT

PP
H R &
~ oA -

s RIT e=d
Il m

MODE
use cw

’LSB

POWER/VOL
S
¢ ”

FM2
FM 1, r

S RF
3 87

SCAN

9 +204a8

HOLD

All mode (FM/SSB/CW) 25 watts, plus...!!!

TR=-9130

The TR-9130 is a powerful, yet compact,
25 watt FM/USB/LSB/CW transceiver
providing increased versatility of opera-
tion on the two meter band. It features
six memories, memory scan, memory
back-up capability, automatic band scan,
all-mode squelch, CW semi break-in, and
incorporates microprocessor technology.
It is available with a 16-key autopatch
UP/DOWN microphone (MC-46}, or a basic
UP/DOWN microphone.

TR-9130 FEATURES:

+ 25 Watts RF output
All modes, (FM/SSB/CW). utilize a new
high power linear module. for more
reliable FM operation and increased DX
on SSB or CW.

» FM/USB/LSB/CW all mode operation
For added convenience in all modes of
operation, the mode switch. in combina-
tion with the digital step (DS} switch,
determines the size (100 Hz. 1 kHz. 5 kHz
10 kliz) of the tuning step. and the
number of digits displayed

¢ Six memories
On FM. memories 1 through 5 for simplex
or +600 kHz offset, with the OFFSET
switch. Memory 6 for non-standard offset.
All six memories imay be operated
simplex. any mode.

Memniory scan

Scans memories in which data is stored.
Stops on busy channels.

Internal battery memory back-up

With 9 volt Ni-Cd battery installed. (not
KENWOOD supplied). memories will be
retained approximately 24 hours, adequate
for the typical move from base to mobile. e
A terminal is provided on the rear panel

for connecting an external back-up supply.

.

.

Automatic band scan .
Scans within whole 1 Mtz segments

(ie.. 144.0-144.999 MH?). for improved
scanning efficiency.

Dual digital VFO’s

Incorporates two built-in digital VFO's;
selected through use of the A/B switch.
and individually tuned.

Transmit frequency tuning for

OSCAR operations

On SSB or CW. the tuning knob or
UP/DOWN buttons on the microphone
may be used to adjust the transmit
frequency during transmission

16-key autopatch UP/DOWN
microphone version

The TR-9130 is available with the MC-46
16-key autopatch UP/DOWN microphone.
or with the basic UP/DOWN microphone.
Manual UP/DOWN scan of entire band
possible using either microphone.
Squelch circuit on all modes (FM/SSB/CW)
The squelch circuit is effective on SSB.

CW. and FM.

Repeater reverse switch

For checking signals on the repeater

input. on FM

Tone switch

For activating a tone device. (not

KENWOOD supplied).

CW semi break-in circuit with sidetone
Built-in. for convenience in CW operations.

Digital display with green LED’s

« High performance receive-transmit design

The use of a low-noise dual-gate MOSFET
plus two monolithic crystal fiiters in the
receiver front-end results in excellent two
signal characteristics. Care in transmitter
design assures clean signals in all modes.
Compact size and light weight

170 (6-11/16) W x 68 (2-11/16) H x 241
(9-1/2) D mm (inch), 2.4 kg (5.3 Ibs.) weight.

Extended frequency range

Covers 143.9 to 148.9999 MHz. which
includes certain MARS and CAP
frequencies.

* Transmit offset switch
« High performance noise blanker

Suppresses puise-type noise on SSB and CW.
RF gain control

For all modes of operation.

RIT (Receiver Incremental Tuning) circuit
Useful during SSB/CW operations.

Amplified AGC

Enhances SSB and CW operation. The

AGC time constant is automatically
optimized for each mode of operation.
HI/LOW power switch

Selects 25 or 5 watts RF output on FM or CW.

* Accessory terminal

A four pin accessory terminai is provided
for use with a linear amplifier or other
accessory.

Quick release mounting bracket (Supplied)

More information on the TR-9130 Is
available from all authorized deaiers of
Trio-Kenwood Communications

1111 West Wainut Street. Compton,
California 90220.

KENWOOD

.. . pacesetter in amateur radio

Accessories:

* KPS-7 Fixed station power supply.
* TK-1 AC adapter for memory back-up.

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

on weight. The electronics shows
are one of the best opportunities
for you to find some little product
to import and get your own mail-
order business going. Or, if you
are in the electronics business,
this is a way to find an Asian part-
ner to do some of your manufac-
turing for you. More and more
firms, even smaller ones, have an
Asian “plant” which is helping
with circuit boards. Just one con-
nection on a trip like this will pay
for the trip several times over.
The cost of the tour for the last
three years has been around
$2,500. . . which includes all air-
fares, first-class hotels, and a ot
of the meals. That's one of the
best tour bargains I've seen.

After the organized part of the
tour, you can add some extra
countries on at surprisingly little
extra cost. The tour ended with
the Hong Kong Electronics

F2YS/W2, Millbrook NY.

LONG-DELAYED ECHOES

A former Los Alamos National Laboratory sclentist has been honored by the
Soviet Academy of Sciences for his explanation of long-delayed radio echoes.
Robert W. Freyman received the Commemorative Medal of the Polar Geophysi-
cal Institute, the first time the Institute had honored anyone from outside the So-
viet Union, according to the Oct. 7 issue of Machine Design.

Three- to 30-second delayed echoes of radio signals have been observed
since 1927, and Freyman conducted a series of experiments aimed at solving
the riddle of these echoes. He believes the signals are delayed because they are
caught up in ducts of plasma in the solar wind surrounding the Earth. The wind
blends with the Earth's magnetic field some 45,000 miles above the surface.

Radio-wave ducts in the blended plasma often stream toward the sun, Frey-
man says. “If radio signals encounter a duct, they are transported into space.
They bounce back when the duct collapses, thus accounting for the delay.”

The Soviets duplicated and confirmed Freyman's research. His work had spe-
cial significance for the Soviets because they have pursued intensive investiga-
tions of long-delayed echoes since a 1979 multinational experiment produced
the phenomenon over Soviet territory.—Thanks to reader Jacques M. Percourt

Show, but from there we went on
to visit Singapore, Kuching,
Bangkok, Bandar Seri Begawan,
Kota Kinabalu, and Manila, all
for about $500 extra in airfare.
There is going to be a big

celebration in Brunei in a bit
over a year when the country
goes independent. The VS5
calls will change to a new prefix

Continued on page 108

Well. ..l CanDream,Can’ti1?
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“We heard you have a ham radio outfit on board, so we’re going out of the way
to a rare island from which nobody has ever broadcast!”

by Bandel Linn K4PP
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More Transceiver

Keyboard command

- | alsoallows you to set
and switch the band,

mode, passband

Contest or rare DX -
the world is waiting to
hear from a new breed
of HF operators who'll
have the power of a
microcomputer at their
instant command. The
Heath SS-9000 signals & Q
a new era in Amateur B
Radio, full of exciting

promise. Challenge.

And opportunity...

MORE WORLD HORIZONS

In the $S-9000, we met a major
design goal: provide the highest-
tech, most versatile transceiver
possible. Our objective? Nothing
less than setting the pace for
transceiver performance in the
next decade. And transforming
the state-of-the-art in amateur
telecommunications potantial.
As a microprocessor-based,
fully-synthesized nine band
Transceiver, your SS-9000 leads
the new revolution in computer-
enhanced hamshacks — with an
array of applications yet to be

There's more for the Ham at Heath

*Units of Veritechnology Electronics Zorporation
inthe U S., a subsidiary of Zenith Redio Corp

e
e 1.4 T,

wn pr o

-

discovered. At your command
under direct or RS-232 control, it
could break all known records for
station performance.

MORE MICRO CONTROL

Harness the SS-9000 to a video
terminal, ASCII teletype or home
computer. Commands are avail-
able to select, display and change
all 27 operating and memory fre-
quencies, assign and toggle T/R/Tr
status on the dual readout, and
freely manipulate the three stored
frequencies on each band, with
full diagnostic error-prompting.

i shift, baud and scan
¥ rates, plus switch to
one of five antennas

e | automatically.
®. MORE POWER
AS A PAIR

The PS-9000 AC

Power Supply has an in-

cabinet speaker and two

digital 12 or 24-hour clocks.

Both units benefit from thermal

and over-current protection with

high VSWR cutback. Test-prove

the assembled System 9000. Get

a hands-on tryout at your nearby
Heathkit Electronic Center.*

MORE DETAILS IN CATALOG

<%y} FREE! For complete
% _ details and specs, get
s | a copy of the latest

o lled Heathkit catalog.

= Write: Heath Com-
pany, Dept. 011-984,
—=i.s=4 Benton Harbor, Ml
amazs =t 49022,

~303 7

/




Fred Studenberg W4BF
1305 E. Norfolk
Tampa FL 33604

Unleash the TS-900

A rig like this deserves more room than 2 meters can give.
Get on HF (including WARC bands) with this transverter.

fter using my new TS-
900 for a few months, |
realized that with the ex-
ception of its dedicated 2-
meter coverage, it had all
the features found in the
best HF transceivers. It
seemed wasteful to keep it
caged on 2 meters when all
| needed was a transverter
for operation on one of the
HF bands. At about this
same time, the three new
WARC bands were an-
nounced and this furthered
my desire to put the TS-900
on HF
After considerable re-
search on the subject of
synthesizers and conver-
sion techniques, | managed
to design a transverter that

500
LOAD

is a definite engineering
overkill. This box will take
any switch-selected 1-MHz
band from 0 to 30 MHz and
upconvert it for receive to
the 144-to-145-MHz range.
In the transmit mode, the
2-meter transmit signal is
translated down to the ex-
act frequency as on receive.

Since | already had a 100-
Watt broadband amplifier,
| designed the unit for 5
Watts output. This is only 2
S-units below that of the
popular 200-Watt PEP input
transceivers and is certainly
plenty of power for many
contacts. If you want more
power, | recommend either
the 100-Watt-output tran-
sistor amplifier described in

30MHZ
FILTER

the ARRL Handbook or the
unit described in Motorola’s
Engineering Bulletin EB63
(this is what | used).

What Can You Use It For?

With this transverter, |
can operate anywhere in
the HF range, transmit or re-
ceive, all modes. Unfortu-
nately, the transmit output
drops off below 1 MHz, but
| don’t need to talk to
WCBS anyway. The trans-
verter works with any multi-
mode transceiver in the 10-
Watt class and has a built-in
attenuator to handle the
full transmitter output pow-
er. There is a bypass relay to
permit instantaneous oper-
ation on either HF or 2 me-

———> HF IN/OUT

COAX

T

RLY |

2™ N
N >
RLY 2
2m
ouT

- Qi
T2 2098 BUFFER

Q2
BUFFER
CIRCUIT

veo
CIRCUIT

SHIELD

CIRCUIT

POWER
TRANSFORMER

RECTIFIER

AND
REGULATOR 2N203S

(USE HEATSINK}

Fig. 1. Suggested layout of the HF transverter for 2-meter multi-modes.
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ters without any cable
switching. This also pro-
vides an OSCAR mode of
operation that automatical-
ly switches between 2-me-
ter transmit and 10-meter
receive.

Since my TS-900 has FM
capability, | have made ex-
tensive use of the transvert-
er on 10-meter FM. The
dual-vfo feature makes se-
lection of any repeater off-
set possible. | have also
made many contacts on 10-
meter AM. Of course, | can
operate CW and SSB on any
of the 160- through 10-me-
ter bands and listen to plen-
ty of activity on commer-
cial frequencies in between
It is also great for MARS
and CAP frequencies that
are outside the normal
overlap coverage of HF
transceivers. if you are in-
terested in BCB DX, the
100-Hz readout and super
sensitivity are ideal. There
is also plenty of interesting
VLF activity in the 50-to-
200-kHz region, including
the 1750-meter band.

Construction

The design uses readily-
available components.
Most are available from 73
advertisers and my old
faithful parts store, Radio
Shack. The design has been
successfully duplicated by
5 other locals and has
worked every time. Total



cost with new parts should
be under $150.

| didn’t use a PCB layout
since | was only building
one unit, although the lay-
out could be put on a PCB.
If anyone is interested in
such a project, | would be
happy to give some recom-
mendations on a layout.

My unit was built using
the “dead-bug” technique
and point-to-point wiring.
ICs are mounted upside
down on the copper side of
a sheet of single-sided PCB,
and all interconnections be-
tween ICs use #30 insulated
bus wire. Where possible,
components such as disc
bypass capacitors are used
as tie-points; one lead is
soldered directly to the
ground plane and the other,
free end, supports other
common circuit parts. To
keep digital noise down, a
1000-pF disc is soldered to
the Vcc lead of each IC.
This connection along with
direct soldering of the
ground lead of each IC
serves to secure the ICs.

| used a sheet of 8” X 11”
PCB that also serves as the
top cover for an 8”X11”
aluminum chassis. This pro-
vides excellent shielding
and is really not an unat-
tractive method. Fig. 1
shows a layout of various
sections and critical com-
ponents of the transverter.
Fig. 2 provides details on
winding the various trans-
mission line transformers
used in the transverter.

Theory of Operation

Fig. 3 shows the block
diagram of the transverter.
The key to the versatility

strict the 2-meter coverage
to the 144-to-145-MHz
range for two reasons. It
greatly simplifies the syn-
thesizer design and also
eliminates any problems in
reading the frequencies on
the transceiver dial. You
simply ignore the 144 read-
ing and mentally replace it
with the MHz reading on
the transverter thumbwheel
dials. The other digits are
the same.

Using the above exam-
ple, 17.2366 MHz would
read 144.2366 on the trans-
ceiver. A second benefit to
tuning the 144-to-145-MHz
range is that there are fewer
strong repeaters operating
there that might feed
through the converter.
However, this is not a seri-
ous problem since the de-
sign has over 80 dB of sup-
pression of such signals.

In the receive mode, in-
coming signals pass
through the transmit relay
through a 30-MHz low-pass
filter. They are mixed with
the signal from the synthe-
sizer in the balanced mixer.
The output of the mixer at 2
meters passes through the
T-R relay attenuator circuit
and transverter bypass re-
lay to the 2-meter transceiv-
er. The overall loss through
the converter is about 7 dB,
so the typical 0.25-uV sen-
sitivity of a multi-mode will
be 0.5 uV on HF. This
makes for a very sensitive
HF receiver that can hear
anything that the best HF
transceiver can hear.

The scheme used for up-
conversion results in an

nr-

\ AT

>

Transformer Turns Core Material Wire Size
T1 4 F-50 #28
3 4 F-50 #28
T4 4 F-50 #28
T5 5 F-87 #26
T6 5 F-87 #26
T7 5 F-125 #24
/-DUPLICATE
2 3 -2
l::q J \ r<)7-L< .
4
-204d8 2 V. 3 J‘_/
ism
Transformer Turns Core Material Wire Size
T2 4 F-50 #28

Only one winding shown for clarity. Second
winding is connected to first as indicated below.

Function 1st Winding 2nd Winding
Input 1 1
-20dB 2 2
Ground 3 4

Output 4 no connection
51Q no connection 3

Fig. 2. Coil-winding specifications. All cores are mix Q1
from Palomar Engineers, Box 455, Escondido CA 92025. All
windings are made with two pairs of wire twisted five crests

per inch.

overall receiver that is free
from spurious responses
without the need for elabo-
rate multi-pole front-end fil-
ters. All of the newer-gener-
ation commercial and ama-
teur equipment uses some
form of VHF i-f range to
eliminate problems with
hard-to-suppress mixing

BILATERAL
MIXER

products. This design has
Nno spurious responses any-
where that can’t be easily
attenuated by the 30-MHz
low-pass filter

When the 2-meter trans-
verter is keyed, the input
from its external relay con-
tacts activates two relays in
the transverter. The first

of the unit is the synthe-
sizer. It covers 115 to 144
MHz in 1-MHz steps and
drives the bilateral mixer at
about +7 dBm. As an ex-
ample of the conversion
scheme, to cover 17 to 18
MHz by tuning from 144 to
145 MHz, the synthesizer
outputs a signal at 127 MHz ﬂ

(144—127=17). L5

B8CD INPUT

RELAY #3

AMPLIFIER\"'_‘

+37d6m

2M 5
TRANSCEIVER
30 MHz

T/R RELAY
* 4 HF
LOW PASS ANTENNA

BYPASS
RELAY AND

*2 10 WATT
LOAD

10dbm

2M 3
ANTENNA

|

RELAY _——‘l

CONTROL

SYNTHESIZER
115-144 MKWz,
IMHz STEPS j

POWER SUPPLY
*i2v, 2 AMPS

I chose to upconvert in
1-MHz segments and re- Fig. 3. HF transverter block diagram.
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relay switches the 2-meter
input into a 10-Watt load
and also allows the mixer to
sample a small portion of
this signal for mixing with
the synthesizer signal. The
other relay switches the in-
put/output of the mixer to
the power amplifier chain.
The output of the mixer is
about —10 dBm PEP. This
is amplified to the 5-Watt
level by 3 broadband ampli-
fiers in the power amplifier.
Other than the 30-MHz fil-
ter, no low-pass filters are

used for transmit since har-
monics are at least —30
dBc and | felt that at this
power level this was more
than enough.

OSCAR Mode

In this mode, the 2-meter
transceiver is automatically
bypassed to the 2-meter an-
tenna whenever the trans-
ceiver is keyed. The dual-
vfo feature of most multi-
modes makes OSCAR oper-
ation extremely simple. The
only disadvantage is that

22uH

HF
ANTENNA

L

i Ta g0 N
IBZpF j: 82pF II 82pF

you cannot monitor your
own signals, but | have nev-
er found this to be a seri-
ous disadvantage.

Options

If you don’t want or need
transmit capability, you
can delete the associated
relays and power amplifier
circuits. The 30-MHz low-
pass filter should connect
directly from the HF anten-
na to the mixer. If you de-
lete the 2-meter transfer re-
lay and load, make sure you

don‘t ever key the 2-meter
transceiver while connect-
ed, or the mixer will be
damaged. With the power
amplifier eliminated, you
can use a much smaller and
cheaper power transformer
—see parts list for details.

Circuit Operation

Fig. 4 shows the schemat-
ic of the transverter. At first
glance, the circuit may look
complicated, but it is really
quite simple and straight-
forward. The voltage con-

1000
Ayl

MVIO9

2200

[
) 4
Roon : MVIO9

27K % 5600
%

1000

170
4.7V0C—

+5V

6 TURNS #22, 1/8in.ID TAP AT
3 AND | TURN FROM GROUND

Ql

1000 2NSI8

Lo

1200

1800

115 TO 144 MH2

XYL
115 70 144 MHz

IN4148 (2) Y

brehne
r5v 118 ]16]1.12,13.14

{512700
W

100

RLY | °_)}7,

RLY 2

~2m

IN/OUT

u3
11C90

34,867

| MUz
(%)
3 s |6 l°.l!.l4T 8 I”T" *3v | e8v ‘]ru ?.6
u?h = ‘6 u 14 4
L} u9 _8 w2 Ju__ '13 9 us (9 ua I
CD4046 800KH: | 74L574 29 7415190 " o 7415190 7415190 3 [2
8 I 1,4,5,8,10,1% is|1 Jio]s 18,9,4 18 [i [iofs [8.5,4 «5V
S00KHI ,J, ay /J, ! pu &
-1 S l +5v +5V
nzsor '
O TS |s[|2 11]10]2,4,16 13]12]11 [I0]2,4,1
K 7
56K . us no 3| Vre |4 u2 ==t | b
! I 7490 ™ "'L’g.,‘ MC14560 MC14560
q
10MH2 70 o = —
' [12]2,3,6,7,10 76 |2 3568 |15 18
g T E -
330 R
27 470 247k oa 100K |l
I I eN2222 ” R12 R9Y 100K {4)
100K RIO
. v 2% s
TEN UNITS  SWITCH INPUT

;\ 1000

IN4148

S 2m
ANTENNA

Fig. 4. HF transverter schematic diagram. All resistors 1/4-Watt, 10%, specified in Ohms unless otherwise noted. All
capacitors are in pF, disc ceramic, 50-volt minimum unless noted. Pull-up resistors on BCD inputs are connected to ground
or +5 volts, depending on use of positive or negative switch logic. Relay 1—Radio Shack 275-003; relays 2 and
3—=275-214.
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The inside story on TEN-TEC’s CORSAIR.

All solid-state broadband design.
All 9 HF bands— 160-
10M. All bands ready to
go.

Full output at 100%
duty cycle, all bands,
any mode. even RTTY
and SSTV.

Triple Conversion
Receiver with
switchable RF
Preamp. for sensitiv-
ity of 0.25 wV on all
bands with dynamic
range of 90 dB or
better. 3rd order

5-Function Meter— monitors
collector current, processor
level, peak forward power
on voice and cw, SWR,
and signal strength.

LED Status Indicators
show when RF amp. is
on, Processor on

ALC. and Offset.
6-Digit Readout—
with LSI true
frequency counter,
accurate on both
sidebands.
Electret Polarizing
Voltage at Mic.

intercept +15 Jack.
dBm. Full or Semi
Variable Break-in for cw.
Bandwidth CW Signal
plus Pass- Spotter—
band easier to
Tuning. use, just
Narrow the match
bandwidth tones
or move the instead of
passband ‘ zerobeat.
gn&/mere in High Articula-
b' - ‘Zd . tion Keying—
San width. 3.5 msec rise-

tandard 12 pole decavy time
filter; optional 4 1 ]
filter converts to 16 Complete

Interfacing for
accessories—
separate rec. ant.,

pole performance.
Dual-range,

triple-mode, ;

Offset Tuning Sep(grsa}feh\'}fg:
receiver keyer, speaker,
transmitter, or ant re]ay
both—=1 kHz RTTY. Phone
or +4 kHz. " Patch,
Variable remote band
Il;lltl)ttecrh switching.
Sdlusels Less than 2%

audio distortion—
compression

loaded bottom
mounted speaker.
13V dc design—for
easy mobile
operation

Made in the USA—
fully warranted for 1
year, final transistors
for 5 years, pro rata.
Backed by reliable
American service.
Full accessory line:
Remote VFO. Power
Supplies, Microphones,

frequency, better
than 50 dB depth
Speech Processor—
clipper/compressor
design with up to
10 dB processing.
Fast/Slow AGC to
suit conditions.
Adjustable ALC for
maximum power
without distortion
WWV Reception
10 MH:z band.
Headphone Attenuator
to enhance signal-to-

noise ratio. Keyers, Antennas and
Variable Threshold Tuners, SSB and CW
Noise Blanker Filters.
CORSAIR—a new level of achievement in amateur radio See your TEN-TEC dealer or write for full information
design. with every feature for effortless, effective operation.

Try CORSAIR at your TEN-TEC dealer—you'll discover

what easy operating is all about. And what a remarkable 1r1 TEN-TEC I

value CORSAIR represents. SEVIERVILLE, TENNESSEE 37862
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Fig. 5. Regulated + 12-volt supply. Power transformer is Radio Shack 273-1514. For receive-

only, substitute 273-1515.

trolled oscillator (vco)
tunes from 114 to 145 MHz
with a 1-to-4.8-V-dc control
voltage. There are two com-
mon-base isolation ampli-
fiers —one feeds the vco to
the balanced mixer and the
other, coupled through a
20-dB coupler, buffers the
output to the divider chain.
Since the desired frequency
steps are in 1-MHz incre-
ments, the 10-MHz crystal-
controlled reference is di-
vided by 10 to produce 1
MHz for one input of the
CD4046 frequency/phase
detector. The other input of

the CD4046 comes from the
output of the divider chain
that produces 1 MHz when
the loop is locked. The
phase detector output is fil-
tered and frequency-com-
pensated to deliver a dc
control to the vco.

As an example of the di-
vider operation, for a syn-
thesizer frequency of 115
MHz, which corresponds to
a range of 29-30 MHz, the
thumbwheels are set to 29.
The two MC14560 ICs (U1
and U2) are adders that add
a constant 66 to the values
produced by the thumb-

SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA’'s & Accessories

CALL US TODAY!

» 320

812-238-1456

hoosier

electronics

“Nation’s Largest Total Communications Distributor”
P.0. BOX 3300 ¢ TERRE HAUTE, INDIANA 47803
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wheel input. This sets the
first 74LS190 upcounter
(U4) to 95. The second
7415190 (U5) is hard-wired
to divide by 8 so the result-
ing divide ratio is 895 (read
left to right). Since this is an
upcounter divider, the ac-
tual divide ratio is 115:
(100 —89)+(10—75). | used
upcounters instead of
downcounters due to the
“backwards” relationship
of thumbwheel setting to
synthesizer frequency and
to simplify design of the
adders.

The 11C90 divider IC ac-
tually divides by 11 for a
portion of the rf input peri-
od and by 10 for the remain-
der. Its operation is con-
trolled by the 74LS00 and
the output of the first
741190 dividers.

The phase detector ac-
tually operates at 500 kHz,
but since both the 1-MHz
reference and the variable
divider output have identi-
cal divide-by-2 circuits, the
vco is stepped in 1-MHz in-
crements. | had to operate
the CD4046 phase detector
at 500 kHz since 1 MHz was
too high in frequency for
reliable operation with a
5-volt supply. Also notice
that the reference frequen-
cy is divided from a 10-MHz
crystal. This was done for
stability reasons since any
error or drift at 10 MHz is
multiplied by a factor of 14.
This also gives reduced
noise output of the synthe-
sizer since noise of the ref-
erence is multiplied by a
smaller amount than with a
1-MHz crystal. A conven-
tional regulated +12-volt

supply (Fig. 5) powers the
power amplifier and 5-volt
regulator for the logic. The
circuit is capable of 3 Amps
and can be simplified if
transmit operation is not
needed.

| would recommend us-
ing a smaller power trans-
former, as shown in the
parts list, and replacing the
723 regulator and 2N3055
regulator by a simple 3-ter-
minal +12-volt regulator.
This will be more than ade-
quate to power the remain-
ing circuitry. Note that for
receive-only operation you
don’t really need RLY 1, and
if you don’t mind discon-
necting cables, you also
can eliminate the 2-meter
bypass relay, RLY 2, and all
associated circuitry

The 5-Watt power ampli-
fier chain is a collection of
various circuits that ['ve
used in the past and | don’t
take any credit for design-
ing them. There is little that
can go wrong if normal rf
construction practices are
followed. Be sure to use
short leads on all compo-
nents, and keep inputs and
outputs separated and
physically in a straight line.
Refer to Fig. 2 for details on
winding the broadband
transformers. Also note that
the 2N5590 final transistors
will require some form of
small heat sink attached to
the mounting screw. | used
a 3”X 3” square of 060"
aluminum mounted on the
underside of the PCB used
for the power amplifier
chain

Putting It on the Air

After all the circuits have
been wired and checked
out and are working, the
best way to tell what kind
of a job you did is to put it
on the air. The only adjust-
ment is to adjust the vco
coil for about 48 V dc
when set to 00 MHz (144
MHz actual).

If you run into any un-
solvable problems, drop me
a line with an SASE and |
will try to help. B



SELECT YOUR
FAVORITE FEATURE

Yes, the CT2100 has the features you want — and built-in, too! The CT2100 has been designed
by the RTTY people at HAL for optimum operator convenience. No “hidden” keyboard con-
trols to remember — it’s all on the front panel, arranged for serious operators. Why settle for a
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.

® Send or receive ASCII, Baudot, or Morse code
® RTTY and Morse demodulators are built-in

® RTTY speeds of 45, 50, 74, 100, 110, 300, 600, and 1200 baud —
ASCII or Baudot

® Four RTTY modems: “high tones”, “low tones”,
“103 Modem tones”, and “202 Modem tones™
® Three shifts for high and low tones (170, 425, and 850 Hz)
® Crystal-synthesized transmit tones
® Send and receive Morse code at 1 to 100 wpm
® Characters displayed on 24 line screen
® Choose either 36 or 72 characters per line
e 2 pages of 72 character lines or 4 pages of 36 character lines
® Split-screen for pretyping transmit text
® Audio, current loop, or RS232 data 1/0
® Printers available for hard-copy of all 3 codes
® On-screen RTTY tuning bar plus LED indicators
o ALL ASCII control characters; half or full duplex

® Brag-tape storage of 8-256 character messages in
MSG2100 EPROM option

® Two programmable HERE IS messages

Write or call for more details. See the CT2100, KB2100, Printer, and Video Monitor at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.

BOX 365
URBANA, ILLINOIS 61801 217-367-7373




FOR
10-15-20 METERS

VERTICAL
OMNI-GAIN
HALFWAVE
END FED

NO RADIALS
NO REFLECTED
POWER
BROADBAND

FIXED OR
PORTABLE

REMOTE TUNING
2 KW PEP
UPS SHIPPABLE

R3 may be the perfect
antenna for condominiums,
apartments, small lots or anv
limited space situation. It is a
great antenna for hams who
arce concerned about neat
appcarance and maximum
performance.

R3's self supporting radiator
is only 21ft-6.4m high x Ift
.304m wide at the base
Assembly is quick and casy
tor portable, marine, field day,
DX-peditions, or fixed
installations. It is complete
with remote tuner.

AVAILABLE THROUGH
DEALERS WORLDWIDE

[
-
.A

CORPORATION

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

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

Prices and Specificatlons subject to

change without notice or obligation.
Software ©copyright by AEA.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373

Telex: 162571 AEA INTL

for your peace of mind.

Determine the total wind-load area
of your antenna(s), pius any
antenna additions or upgrading
you expect to do. Now, select the
matching rotator model from

the capacity chart below. If in
doubt, choose the model with the
next higher capacity. You'll not
only buy a rotator, you'll buy
peace of mind.

. ANTENNA WINO-LOAD CAPACITY
ROTATOR MOUNTEOD WITH STANOARO
MOOEL INSIDE LOWER MAST
TOWER AOAPTER
AR22XL 3.0 sg. ft. 165sq.
or AR40 {.28 sq. m} (.14 sq. m)
CD451! 8.5sq. f 5.0 sq. ft
{.79 sq. m} {.46 sq. m)
HAM 1V 15.0 sq. ft N/A
(1.4 sq. m)
12X 20.0sq. # N/A
{1.9 sq. m}
HDR300 25.0sq. 1 N/A
(2.3 sq. m)

For HF antennas with booms over
26' (8 m) use HDR300 or our
industrial R3501

Full details at better Amateur dealers or write:

THE ANTENNA COMPANY
P.O. Box 4680

Manchester, NH O3108 USA
TELEX 953050 w106

R -
-2 | TELEX hy-gain
AEABrings you the TELEX COMMUNICATIONS. INC

Breakthrough! \ N .~ o LB S ——
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Rugged Hy-Gain antenna crank-up towers are made as no others. All steel
construction and galvanizing after welding meets ASTM material standards.
Giant welding fixtures assure straight and true alignment of tower

sections for close tolerance crank-up guide systems. Diamond web
bracing, 2.5 times the strength of ordinary "W bracing, adds strength
where tower sections meet. Open-end tubular steel legs are galvanized
inside and out and permit unrestricted moisture drainage. It all adds up to
long fasting, massive tower strength for antenna loads of up to 16
sq. ft. at 60 mph

2o
. > S
¢& & bg & aé’ ¢° oeb\° >
$5/ &5 ) &8/ &f S $
©
R .zv 'tq- .%Qc .%Q &
o HG-5288 3 52 ft 21 ft 16.44 in 9.5 sq. ft.-50 mph 455 Ibs
2 158 m 64m 417.6 mm 88 sq. m-80 km/h 206 kg
. = | HG-3788 2 37 ft 20.5 ft 13.75In 9.5 sq. ft.-50 mph 265 Ibs
wx 113 m 6.2 m 349.3 mm .88 sq. m-80 km/h 120 kg
i O | HG-54HD 3 54 ft 21.5 ft 19.53 in 16 sq. ft.-60 mph 575 Ibs
»a 165 m 66m 4961 mm 1.5 sq. m-96 km/h 261 kg
2| HG-70HD é 70 ft 21.5 ft 2263 iIn 16 sq. ft.-60 mph 1100 Ibs
» 213 m 6.6 m 574.7 mm 1.5 sq. m-86 km/h 499 kg
QlHg-aamt2 | 4 | 334|115t | 13751n. | 85sq ft-50 mph | 2101bs
W E 101 m 35m 349.3 mm 79 sq. m-80 km/h 95 kg
0 0 |HG-50MT2 3 50 ft 21 ft 11.5in 6.0 sq. ft.-50 mph 290 1bs
% e 152 m 64 m 2921 mm 56 sq. m-80 km/h 132 kg
g HG-35MT2 2 35 ft 20.5 ft 925 in 9.5 sq. ft.-50 mph 187 lbs
s 107 m 62m 235 mm 88 sq. m-80 km/h 85 kg
—_
32} SELF-SUPPORTING SIDE-SUPPORTED
ed CRANK-UP TOWERS CRANK-UP TOWERS . NN

Require no guying and conform Require no guying when side
to EIA, Uniform Building Code

and Los Angeles license 1095

Complete with hinged base,

installation steelwork, pre-drilled e

supported. Complete with base

plate, roof bracket and top-

mounted rotator plate \ /
2 rotator plate and manual winch.

~ e =AM\

OPTIONAL TOWER ACCESSORIES . ‘
Electric winch/Remote control ® Mast @ Thrust bearing -
e Coax arms e Rotators.
FREE FREIGHT :

Order any Hy-Gain tower from your dealer for factory shipment direct Y

to you. Hy-Gain will pay the freight on the tower and all of our : ‘“ ‘

antennas, rotators and accessories ordered for shipment at the same time.
This offer is limited to within the 48 contiguous United States. .
TELEX COMMUNICATIONS, INC. f 2
9600 Aldrich Ave. So.. Minneapoks. MN 55420 U.S.A tf

Europe Le Bonaparte—Office 711, Centre Atfares Paris-Nord. 83153 Le Blanc-Mesnil France 4 '
\ - A ! \
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You've got to

[ | [ | '
to get it right!
Compare Santec to anything you like, and you'll see — you've got to get

a Santec to get: l memory channels which store standard repeater
offsets for instant recall Il less than 10 ma drain in receive to conserve

i power while you're monitoring lll extremely wide power options of 0.1
7 8 ) W, 1.0 W or even 3.5 W for varying conditions ll an accurate 24 hour
! clock for instant reference [l and a full two year extended service plan
: | m ST-144 I"P which no one else will match.
| , Wren you get a Santec, you also get: ll the widest frequency range of
} : any handheld il odd offsets other than + 600 kHz Il variable step sizes
1 : in bandscan ll a 500 ma battery with charger Bl a full six digit back-
| lighted LCD display for full frequency readout plus the memory channel
i ! ! nunber [l the easiest keyboard entry of any handheld B eight modes
L] i of 3can, search, manual control and open scan Il the ability to change
'] 1l bazteries without Iosing memory data I easily programmapkz bandscan
1 e B a frequency lock switch on the keyboard Bl an automatic low
1 e baztery indicator ll and much more.
! i SANTEC | YAESU KENWOOD
] 1! FEATURE ST-144 FT-208 TR-2500
] 1 Sizz (mm) 68 x 170 x 47 61x 168 x 49 66 x 168 x 40
Wexght with Batt. 600 gm 720 gm 540 gm
Readiout LCD (full 6 digits) LCD (4 digits) LCD (4 digits)
Memory Channels 10 10 10
Memory of Offsets YES NO NO
Memory Backup YES, Capacitance Yes, Lithium Batt. | Yes, Lithium Batt.
Scan (mem. & band) || YES Yes ‘ Yes
Sezrch Mode YES NO NO
Step Size 5-100 kHz 5 or 10 kHz only Any SkHz muitipie
Bartery Quick Change Pack Quick Change Pack Shde-on Pack
500 ma-hr, 9.6 V 450 ma-hr, 108 V 400 ma-hr, 8.4V
Frequency Coverage || 142-148.995 Tx 143.5-148.495 TxRx | 143.9-148.995 TxRx
(149.995 optional)
142-149.995 Rx
Powver (max) 3.5 W High 2.5 W High 2.5 W High
1.0 W. Med
(AR AT 0.2 W Low .3 W Low (approx.)
Priority YES (in Mem Scan) Yes (Priority Ch.) NO
Cleck YES NO NO
Computer Current
Saver YES (- 10 ma) NO (20 ma) NO (27 ma)

YN - .. . .

LOCK

OFF ON
LAMP

OFF ON

SPX OPX’

FREQ CLK

Accessories fo- SANTEC Handheld Radios

clockwise from uoper keft

Disolay

6 Digits + Mem. #

4 Digits + Mem. #

4 Digits < Mem. #

Nzw! Affordable Price! See your Authorized Santec Dealer for details.
Cempetitors’ specifications were obtained

from published specifications sheets, and they
arz subject to change without notification to
Sentec or Encomm, Inc.

Shown with optional
SM-3 speaker
micrcphone.

/

3 A

N |

e
Jon ]

Leather Case (S¥.C) Export arders invited

Base Charger & Power Supply (ST-3BC
Remote Speaker ‘MS$-5)S)

Mobile Chargzr ST-MC:

Speaker microphone (3Mm-3)

The ST-144 ;P 15 spproved under FCC Part 15

4 SANTEC

) 19€2, BEncomm, Inc.
2000 Avenue G, Suve 800, Plano, Texés 15074
Phone (214 423.002+ « TLX 79 4783 I NZOMM DAL

Repairs, Parts & Service availlable :"n I -

All stated specifications are subject ta change withaut natice or abhgatian

Encomm, inc.
2000 Avenue G
Suite 800
Plano TX 75074

Please send me more information about
D The ST-144/uP

[ Authorized SANTEC Dealers

NAME

ADDRESS

STATE ZIP
YOU MAY SEND A DUPLICATE OF THIS FORM.

ary




Hl Z ™, T API ELECTRONICS
— PO. Box 4532
7% Las Vegas, Nevada 89106
(702) 386-7029

2300 MHz Amateur Downconverter 203

Unequaled in performance at any price.

* 55+ db system gain.

¢ Special image rejection circuitry
gives additional 3 db improvement
over other designs.

¢ Unique temperature compensation
circuit gives high stability.

» Highly sensitive for very weak signal
reception.
¢ Tunes 2000 to 2500 MHz.

e Complete with power supply, cables

and mast mount.
*Hi Zoot = total absolute ultimate performance.

* 120° fow noise amplifier in front end.

Put Your Computer
“On-The-Air”

The Interface™

sSugg. Price $189.95

Your personal computer becomes a complete CW/
RTTY/ASCIl send and receive terminal with The Inter-
face linking it to your transceiver.
iIf you own an Apple il or Apple Il Plus, Atari 400 or 800,
TRS-80 Color Computer, or VIC-20, The Interface will
put your computer "On-The-Air".
Software for each system féatures split screen dis-
play, buffered keyboard, status display, and message
ports. Attach any Centronics compatible printer for
hard copy. Software is available, on diskette for the Ap-
ple and program boards for the others, at an additional

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

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

K Kantronics

(913) 842-7745 1202E.23rd Lawrence, Kansas 66044

1
1
i
|}
:
I
I
I
I
i
l
!
L

~See List of Advertisers on page 114

HI-Q BALUN

*For dipoles yagis. inverted
vees & doublet
» Replaces cemer insulator O"
* Pyts power in antenna ~
* Broadbanded 3-40 MH2
* Small hghtweight and
weatherproo
« 11 impedance rat
s For full legal power and more
« Helps eliminate TV
o WitF ecto

only $12 95 o

HI-Q ANTENNA
CENTER INSULATOR

Q,/ Q‘
and more

- 3 with SO 239 connector
$6.95

HI-Q ANTENNA
END INSULATORS

Rugged, lightweight, injec-
tion molded of top quality
material, with high dielec-
tric qualities and excellent
weatherability. End insula-
tors are constructed in a
spiral unending fashion to
permit winding of loading
coils or partial winding fcr
tuned traps

O
&

HI-Q
Balun

Small. rugged. ightweight
weatherproo!

Replaces center insulator
Handies tull legal power

May be used for
o Giuy wire strain insuiators
4 nt 31
Patent No
4091330 t
L3 . nstruction of anter d
4.95 ng or myltiband traps
WITH HI-Q
PRICE WITH CENTER
MODEL BANDS LENGTH  HI-Q BALUN INSULATOR
Dipoles
D-80 80,75 130 $31.95 $27.95
D-40 40,15 66 2895 24.95
D-20 20 33 2795 2395
D-15 15 22 2695 2295
D10 10 16 2595 2195
Shortened dipoles
SD-80 80,75 90 3595 3195
SD-40 40 45 3295 2895
Parellet dipoles
PD-8010  80,40.20,10,15 130 4395 39.95
PD-4010 40,20,10.15 66 3795 3395
PD-8040 80,40.15 130 39.95 3595
PD-4020 40,20,15 66 3395 29.95
Dipole shorleners - only, same as included bn SD models
S-80 80,75 $11.95 pr
S-40 40 $10.95 pr

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

Antenna accessories—available with antenna orders
Nylon guy rope 4504 test 100 feet $4.49
Ceramic (Dogbone Type) antenna insulators $1. 50 pr
S0-239 coax connectors 55

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

Dealer Inquinies Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
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Four-Tone Audio Oscillator:
A Potent Troubleshooter

For any test that requires a tone, this oscillator does the job.
It can also be computer-controlled.

Howard F. Batie W7BBX
12002 Cheviot Drive
Herndon VA 22070

he versatile four-tone
audio sine-wave oscilla-
tor described here can be
used to test originate/an-
swer modems, to generate

RTTY tones, for two-tone
testing of SSB transmitters,
for aligning tone decoders,
for analyzing audio filters
and discriminators, and for

,; lSI S2 53!S4

many other audio appli-
cations. Its TTL-compatible
controls even allow it to
operate under software
control by virtually any
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Fig. 1. Oscillator PC board schematic. (©1981, HFB Enterprises)
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Fig. 2. frequency counter PC board schematic. (© 1981, HFB Enterprises)

computer. Also featured is
an integral, direct-reading,
4-digit frequency counter
with on-board regulated
supply and an on-board au-
dio amplifier. Individual
signal-output level and au-
dio-volume controls are
provided, and the output
signal can supply more than

1 volt rms to a 50-Ohm re-
sistive load.

Low-power CMOS digital
integrated circuits and
operational amplifiers are
used to keep current con-
sumption to a minimum.
The four-tone oscillator and
frequency counter each are

TEST OSCILLATOR

CHAN | CHAN 2 CHAN 3

COARSE

FREQUENCY
VERNIERS

= @ @ @
ON ON ON

w788X

CHAN 4

HERTZ
@ A@ @
OFF” VOL LEVEL
ON

DISPLAY @)

ouTeuT
©

OFF QOFF

Fig. 3. Front-panel layout.

assembled on a 3”

p

X 47

rinted circuit board.

About 300 mA is required
from a 9-15-volt-dc supply

when the frequency count-
er display is on; provisions
also are included to blank
the display to reduce cur

AC
CORD

L1

&1
LUJ;PEA(ER

T
(@)

K GROMMET]
\

PRI
© 2in. eou:y@ SEC
{xa4) £ 4
63 no
VAC VAC
1A
FREQUENCY COUNTER PCB
MOUNTED ON TOP OF
OSCILLATOR PCB
&
@ @ PERFBOARD
<§.—3|n BOLTS——'@
POWER
SWITCH™]

R57 | LED-4| LED-3|LED-2 | LED-I R55

Fig. 4. Chassis layout.
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Fig. 5. Oscillator PC board.
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tig. 6. Oscillator board component layout.

rent requirements to about
40 mA when operating from
a battery.

Sine-Wave Oscillators

Four continuously-run-
ning twin-tee oscillators
(Q1-Q4) generate the sine-
wave audio signals. The fre-
quency of oscillation of Q1
is determined by C1-C3 and
R1-R7; by comparing these
values with the Q2-Q4 oscil-

2 73Magazine * February, 1983

lators, you can see how
changing only resistors
R4-R7 alters the center fre-
quency of oscillation. The
value of R3 will determine
the amount of variation
around the center frequen-
cy permitted by the coarse-
and fine-frequency vernier
controls, R1 and R2

The output of the twin-
tee oscillator is taken from
the top of C3 and capaci-

tively coupled by C4 to buff-
erfamplifier U2b. Gain of
this amplifier is determined
by the ratio of R10 divided
by R8. The gain of each of
the four buffer/amplifiers is
slightly different to accom-
modate the amplitude drop
of the twin-tee oscillators
as frequency decreases.
Therefore, with the compo-
nent values shown, pins 1
and 7 of both U1 and U2

will furnish approximately
the same output amplitude.
The outputs of the four buff-
er/amplifiers are fed to in-
dividual CMOS analog
switches (U3). When the
control pin 5 of U3b is high
(logic 1), pins 3 and 4 are ef-
fectively tied together;
however, when pin 5 is
taken low (logic 0), pins 3
and 4 are effectively open.
The resistance between
pins 3 and 4 is about 300
Ohms when pin 5 is high,
and several hundred
megohms when pin 5 is
grounded

With a logic 1 signal on
the control pin, either ana-
log or digital signals may be
passed through the gate;
furthermore, because the
gate is bidirectional (effec-
tively only a resistance),
either pin 3 or 4 may be
used as the input and the
other as the output. Each of
the four sections of U3 is in-
dividually controlled by
$1-S4. If desired, $1-S4 may
be replaced with a quad
latch which can be driven
from a computer parallel
output port

The four outputs from
the solidstate switch, U3,
are then resistively mixed
by R12, R24, R36, and R48
and capacitively coupled
by C17 to an audio mixer,
U2c. The amplitude of each
of the four signal lines is
equalized by placing an ap-
propriate value resistor
(R96-R99) in parallel with
R12, R24, R36, or R48. The
gain of mixer U2c is set
by the ratio of R50 divided
by R49. With the compo-
nents shown, pin 8 of U2c
provides 1.08 volts rms to
Uld, an isolation buffer
with unity gain. U1d drives
two output circuits, the au-
dio amplifier, U4, and the
output signal buffer, Ulc

The input to the audio
amplifier is fed from a re-
sistive voltage divider
R56-R57. Neither value is
critical; R56 could be re-
placed by a jumper wire or
a 100k-Ohm resistor, and
R57 can be any audio taper



Barry Electronics Corp.

WE SHIP WORLDWIDE WORLD WIDE AMATEUR RADIO SINCE 1950 COMMERCIALRADIOS
Your one source for all Radio Equipment! e

premises.
We Will Not Be Undersold Call: KITTY SAYS: WEARENOW OPEN7 DAYS A WEEK.
s . Now open on SUNDAYS
212-925-7000 Saturday & Sunday 10 to 4 PM
Monday-Friday 9 to 6:30 PM
Come to Barry’s for the best buys in town. For
Orders Only Please Call: 1-800-221-2683.

AicoMm

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

o
....... = e

: W It

FT-ONE, FT-980R FT-102, FT-1012D, FT-707, FT-230R,
FT-480R, FT-720RU, FT-290R, FRG-7700, FT-625RD -

Wherever | go, | take my Radio! _ .
g D o JLand-Moblle HIT  DRAKE TR-S, TR7A, R7A, L7, L5, Earth
. FT:708R |G3AT Ysesu FTC.2203, FT.4703 Satellite Receiver ESR-24, THETA 9000E & 500, |}
IC4AT Icom IC-M12 (Marine) Digital Multimeter Model #8550-$95.00 d
- %_ = IC-H12
: ® N A==
ROBOT Slow Scan TV 400 &800 s
Color Conversion Kit CES-Simplex Autopatch 510-SA Will Patch FM
tor Robot 400 . . . $450 Transceiver To Your Telephone. Great For
POWER PACKET 4 ;elaphonsesg:;gg From Mobile To Base. Simple
o Use - .99, .
VoCom Power [ o | { :
Amplifier & e g “USANTEC oy
5/8AHT Gain el ST-144/UP
Antennas IN STOCK » o~ ST.440/UP . Z
< NEW IMPROVED P
BB MURCH Model UT2000B 5.‘,
— — — — R
Dentron Ampiltiers, Tuners, Recelvers Stock-| B3
Wattmeters & od: Clipperton T, Clipperton L, GLA-10008,| B4
Elements GLT-1000, Galion, MLA-2500 2 Meter 1800 -f;';
In Stock MIRAGE B-23, B-1016, B-108, Watts Linear, MLX Mini Transceiver, The | ;'

B-3016, C-22, C-106, D-24, D-1010 Scout C.A.P. Trensceiver, Horizon One
= Transcelver, Station One CW Radio Station.

— Write for specs, orcall.

KANTRONICS ——
Mini-Reader, Field Day m -
Interface Code Tapes In Stock i 2 a —— = E;;ngﬁtucv
oo e @ fjg:.'(“ COUNTER
EIMAC y Trionyx-
3-500Z Model TR-1000
572B, 6JS6C y 0-600 MHz
12BY7A & Digimax Model D-510 50 Hz-1GHz
4-400A : KDK-2030 '* = -
’:“\; s [ =
AEA144MHz T 1 = - “ BENCHER PADDLES & |
AEA 440 MHz =~ s | Vibroplex Keys In Stock!! |
ANTENNAS — — T
LARGEST STOCKING HAM DEALER Hy-Gain Towsrs & Antennas
New York City’s New TEN-TEC 4R ill be shipped
7 Y'8 COMPLETE REPAIR LAB ON PREMISES  Corsair In Stock aiect 1o you FREE of shipping cost.

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BROADWAY, NEW YORK CITY, NY 10012. _
We Stock: AEA, ARRL, Alpha, Ameco, Antenna Speclalists, Astatic,

BARRY INTERNATIONAL TELEX 12:7670 Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins,
TOP TRADES GIVEN ON YOUR USED EQUIPMENT Communications Spec. Connectors, Covercraft, Cublc (Swan),
STORE HOURS: Monday-Friday 9 to 6:30 PM Cushcraft, Dalwa, Dentron, Digimax, Drake, ETO (Al.gha), Eimac, En-
($1.50 parking across the street) s Aqul comm, Henry, Hustler (Newtronics), HL-'Galn, Icom, KLM, Kantronics,
Saturday & Sunday 10 to 4 PM (Free Parking) q Larsen, MC (Dalwa), MFJ, J.W. fller, Mini-Products, Mirage,

Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,
AUTHORIZED DISTS. MCKAY DYMEK FOR s‘ Habla Robot, Rockwgll Colllgs, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,

SHORTWAVE ANTENNAS & RECEIVERS. Espanol’ s Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
IRT/LEX-“Spring St. Station’ Commerclal Radios Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,
Subways: BMT-“Prince St. Statlon” cl Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals.
lear 0 earance on our WW |1
IND-“F" Train-Bwy. Statlon™ o1y inventory on WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
Bus: Broadway #6 to Spring St. Washington's Birthday. DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

Amateur Radio & Computer Courses Given On Our Premises, Call

Export Orders Shipped Immediately. TELEX 1 2-7670 ,-305
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Fig. 7(a). Frequency counter PC board (top).

pot with a value of from 10k
to 100k Ohms. R56 is in-
cluded here only to limit
the input level to U4 so that
it 1s not accidentally over-
driven. The output of U4 is
coupled through C21 di-
rectly to an external
speaker with an impedance
of 8 Ohms or greater. For
convenience, you may
want to mount the speaker
inside the test-oscillator
cabinet

The output test signal
buffer, Ulc, provides final
isolation and can, with the
components shown, pro-
vide a maximum output of
0.5 volts rms (no load), 0.43
volts rms to a 600-Ohm
load, or 0.32 volts rms to a
50-Ohm resistive load. If re-
quired, additional output
can be gained by reducing
the value of R54

In addition to driving
U1ld, the U2c audio is ca-
pacitively coupled through
C18 to a separate buffer/
amplifier, U2d. The gain of
this section is purposely
high both to ensure CMOS
transition in the following
stage and to clip the audio
signal peaks to provide
some preconditioning prior
to being fed to the frequen-
Cy counter input
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Frequency Counter

The audio signal from
point ) on the oscillator
board is fed to point D on
the frequency counter
board (see Fig. 2). USc and
U5d form a Schmitt trigger
whose output is further
conditioned by the CMOS
transition characteristics of
USe and USb. The output of
USb is a digital stream of
TTL/CMOS-compatible
pulses with approximately
a 50% duty cycle; the pulse
repetition rate (digital “fre-
quency”’) of the stream is
the same as the analog fre-
quency of the input to USc.

A 1-MHz oscillator is
formed by USa and USf
This signal is divided by 100
in each of U6, U7, and U8 to
vield a 1-Hz gating signal
for the frequency counter.
The number of pulses in
one second from U5b pin 4
is counted by U10 and U11,
decoded by U12-U15, and
displayed by LED1 through
LED4. At the end of the
1-second counting interval,
U9 resets the U10/U11
counters to zero while re-
taining the previous
1-second interval’s count in
the U12-U15 latches for a
continuous, flicker-free dis-

play. Grounding point F will
blank the display to con-
serve power. Point G of the
frequency counter board is
connected to the lower
right-hand decimal point of
the least significant LED
display to serve as a power-
on pilot light

Power for the entire unit
can be supplied either from
the ac line or an external
battery. Polarity protection
diode D1 is included to pre-
vent accidental damage
caused by incorrectly con-
necting the battery. The
+5-volt regulator, U16,
provides power for both the
frequency counter and,
through point E of Fig. 2 to
point X of Fig. 1, the oscilla-
tor board.

Construction

The four-tone oscillator
of Fig. 1 is constructed on a
3" X 4” single-sided PC
board, and the frequency
counter of Fig. 2 is on a 3"
X 4” double-sided board. A
Ten-Tec MW-8 cabinet
(8"W X 4% "”H X 6”D)was
selected to allow enough
panel room for the fre-
quency verniers, control
switches, and frequency
counter display bezel. The
front panel is shown in Fig.

3. The frequency counter
PC board is mounted above
the oscillator PC board on
2” bolts up through the
chassis floor

The oscillator PC board is
installed first and wired to
the panel controls. Don't
make the hookup leads so
short that you can’t lift it
off the bolts if required. At
this point, you’'ll have two
wires from the oscillator
board unconnected, the
+5-volt lead (X) and the
audio input to the frequen-
cy counter (J). With a
speaker connected to the
rear jack, connect the wire
from Point X to a S5-volt
power supply and check
the operation of each audio
channel individually and
for mixing of two or more
channels. With an ac volt-
meter connected to the
front-panel terminal posts,
check the output level at
the center frequency of
each of the four audio
channels. If the mid-range
voltage differs significant-
ly, the channels with lower
voltage can be raised to
that of the highest-voltage
channel by installing an ap-
propriate value resistor at
R96-R99

Disconnect the power
supply. Now wire the LED
display for the frequency
counter; | used a perfboard
with 90°-angle IC sockets
and color-coded wires sol-
dered to the appropriate
LED pins. The same color-
code wire should be sol-
dered to the same-
numbered pin on each IC
socket. Mount the LED
display perfboard on 3”
bolts so that the LED dis-
play is positioned in the
center behind the bezel
Lastly, mount the frequen-
cy counter PC board on top
of the oscillator board and
connect to the LED display
perfboard, transformer, and
oscillator board

Applications

The Radio Amateur’s
Handbook contains an ex-
cellent section on the test-
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MFJ-941C 300 Watt Versa Tuner II
Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

"‘"‘5"‘"“ SENS_POWER

oo

E e l
@ ‘ -’
w X MFIVERSA TUNER 1

MODEL MF 2941C

NOUC TANCE ANVENNA

00

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

Fastest selling MFJ tuner . . .

inverted vees, random wires, verticals, mobile
whips, beams, balanced and coax lines.

Run up to 300 watts RF power qutput.

SWR and dual range wattmeter (300 & 30
watts full scale, forwardireflected power). Sensi
tive_ meter measures SWR to 5 watts.

MFJ-900 VERSA TUNER

MFJ-900

549“5‘)

Matches coax, random wires 1.8-30 MHz
Handles up to 200 watts output; etficient air
wound inductor gives more watts out. 5x2x6".
Use any transceiver, solid-state or tube
Operate ail bands with one antenna
2 OTHER 200W MODELS:
MFJ-901, $59.95 (+ $4), like 900 but includes
4.1 balun for use with balanced lines.
MFJ-16010, $39.95 (+ $4), for random wires
only. Great for apartment, motel, camping, opera-
tion. Tunes 1.8-30 MHz.

e ]

999

e e

MFJ-984 VERSA TUNER IV
MF J-984

9 #’ : 6 Q s329(-4»310)

Up to 3 KW PEP and it matches any feedline,
1.8-30 MHz, coax, balanced or random.

10 amp RF ammeter assures max. power at
min. SWR. SWR/Wattmeter, for./ref., 2000/200W

18 position dual inductor, ceramic switch.

7 pos. ant switch. 250 pf 6KV cap. 5x14x14’

300 watt dummy load. 4:1 ferrite balun.

3 MORE 3 KW MOOELS: MFJ-981, $239.95
(+$10). like 984 less ant. switch, ammeter
MFJ-982, $239.95 (+ $10), Ilke 984 less am
meter, SWR/Wattmeter. MFJ-980, $209.95
(+ $10), tike 982 less ant. swilch

~ See List of Advertisers on page 114

Fiexible antenna switch selects 2 coax lines,
direct or through tuner, random wire/balanced line,
or tuner bypass for dummy load.

12 position efficient airwound inductor for
lower losses, more watts out.

Built-in 4:1 balun for balanced lines. 1000V
capacitor spacing.

Works with all solid state or tube rigs.

Easy to use, anywhere. Measures 8x2x6", has

MFJ-949B VERSA TUNER I

MFJ-9498

Q!
Qe
i
Qs

0 u

s1 39(+$4)

MFJ's best 300 watt Versa Tuner II.

Matches everything from 1.8-30 MHz, coax,
randoms, balanced lines, up to 300W output,
solid-state or tubes.

Tunes out SWR on dipoles, vees, long wires,
verticals, whips, beams, quads.

Built-in 4:1 balun. 300W, 50-ohm dummy_load.
SWR meter and 2-range wattmeter (300W & 30W).

6 position antenna switch on front panel, 12
position air-wound inductor, coax connectors, bind-
ing posts, black and beige case 10x3x7”.

MFJ-989 VERSA TUNER V
MF J-989

*329°.

New smalier size matches new smaller rigs
only 10-3/4Wx4-1/2Hx14-7/80"

3 KW PEP. 250 pt-6KV caps. Matches coax,
balanced lines, random wires 1.8-30 MHz

Roller inductor, 3-digit turns counter plus spin
ner knob for precise inductance control to get
that SWR down.

Built-in 300 watt, 50 ohm dummy load.

Built-in 4:1 ferrite balun.

Built-in lighted 2% meter reads SWR plus for
ward/reflected power. 2 ranges (200 & 2000W)

6 position ant. switch. Al cabinet. Tilt bail

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

g9

S0-239 connectors, 5-way binding posts, fin-
ished in eggsheil white with walnut-grained sides.

4 Other 300W Models: MFJ-940B, $79.95
(+ $4), like 941C less balun. MFJ-945, $79.95
(+ 34), like 941C less antenna switch. MFJ-944,
$79.95 (+ $4), like 945, less SWR/Wattmeter,
MFJ-943, $69.95 (+ $4), like 944, less antenna
switch. Optional mobile bracket for 941C, 940B,
945, 944, $3.00

MFJ-962 VERSA TUNER Il

MFJ-962

*229%,

Run up to 1.5 KW PEP, match any feed line
from 1.8-30 MHz

Built-in SWR/Wattmeter has 2000 and 200
watt ranges, forward and reflected

6 position antenna switch handles 2 coax lines
(direct or through tuner), wire and balanced lines

4:1 balun. 250 pf 6KV cap. 12 pos. inductor
Ceramic switches. Black cabinet, panel

ANOTHER 1.5 KW MODEL: MFJ-961, $189.95
(4 $10), similar but less SWR/Wattmeter

MFJ-10, 3 foot coax with connectors, $4.95.

To order or for your nearest dealer

CALL TOLL FREE (wmmmmm

|
@ 800-647-1800 ===

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss., call

601-323-5869.

o All MFJ products unconditionally guaranteed for
one year (except as noted).

¢ Products ordered from MFJ are retumable within
30 days for full refund (less shipping).

e Add shipping & handling charges in amounts
shown in parentheses.

Write for FREE catalog, over 80 products

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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Fig. 7(b). Frequency counter PC board (bottom).

g5
}l_
I
22K
IOM

C O S )

N x
=
F
O |~ o
w0 o] dp
414 o
[]
£ 345
14

DI
INGQOI

o0

or

f'ig. 8. Frequency counter board component layout.

ing of SSB transmitters us-
ing a two-tone test signal to
approximate a speech sig-
nal. If you have an oscil-
loscope or modulation dis-
play/monitor, the transmit-
ter-modulation waveform
can easily be monitored
and the modulation level
set to get the maximum PEP
(peak envelope power)
without distortion or “’flat-
topping” of the audio sig-
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nal. The tour-tone audio os-
cillator described here is an
excellent piece of gear to
use for these tests since
from two to four indepen-
dent sine waves can be
mixed to form a composite
audio test signal. The four-
tone oscillator output may
be connected directly to
the transmitter microphone
input since it has a capaci-
tively-coupled output

Another excellent appli-
cation is the testing of
acoustically-coupled tele-
phone modems for use with
computers. The four audio
channels can be set individ-
ually to the frequencies of
the desired mark-space
tone pairs for both the origi-
nate and answer modes.
When connected to the
modem inputs, each tone
can be enabled separately

to fully test the modem
without having to reset the
oscillator frequencies be-
tween mark and space. Sim-
ply set each audio-channel
frequency vernier to the de-
sired frequency and switch
back and forth using $1-S4.

The same procedure can
easily be used to test RTTY
demodulators. In this case,
only two audio channels
would normally be required
because of the simplex na-
ture of RTTY; the same
audio-tone pairs are used in
both the transmit and re-
ceive directions. In both the
computer modem and
RTTY cases, you may want
to replace S1 and S2 with a
single-pole double-throw
switch with the center
grounded, one side of the
SPDT switch going to point
E on the oscillator PC
board, and the other side of
the switch going to point F
With this arrangement, tog-
gling the single switch
would then alternate be-
tween the preset mark and
space tones

If you’re going to use the
four-tone oscillator for
aligning audio filters or an-
alyzing their audio pass-
bands, you’ll appreciate the
relatively constant output
amplitude across the verni-
er range of the oscillator.
Although there may be
some slight variation in am-
plitude, it can easily be cor-
rected by R55 if a high-
impedance (10k Ohms-per-
volt or greater) ac VOM or
VTVM is used at the audio-
oscillator output terminals
between point P and
ground on the oscillator PC
board. With a separate ac
VOM or VIVM, you can
monitor the audio-filter
output voltage easily as a
function of the constant-
voltage input as the oscil-
lator is swept through the
audio range

You may also want to
alter the frequency-deter-
mining components of one
or more of the twin-tee os-
cillators for your own par-
ticular application. Tone



decoders in the subaudible
range and a significantly in-
creased maximum frequen-
cy for audio-amplifier test-
ing are only two that come
to mind. The twin-tee oscil-
lator design is very versatile
in its range as long as both
sides of the capacitance
and resistance arms remain
equal (C1 = C2 and R4 +
R5 R6 + R7). This also
ensures minimum distor-
tion of the sine wave. The
resistance and capacitance
to ground (R1 + R2 + R3
and C3) also will play a part
in determining both the
center frequency of the os-
cillator and the range over
which it can be tuned. An
oscilloscope connected to
the oscillator output will be
a big help in selecting the
right components for mini-
mum distortion

Conclusion

This handy piece of
equipment is in near-con-
stant use to test and align

Resistors (Va W)
28—470 Ohm
1—820 Ohm
1—1k
3—15k
1—1.8k
1—2.2k
4—3.9k
2—5.6k
1—6.2k
14—10k
3—15k
10—22k
2—39%k
3—56k
9—100k
1—160k
1—10 megohm
Pots
4—500 Ohm lin
4—2.5k lin
1—25k aud w/Sw

Parts List

1—25k lin Solid State

R 1—1N4001

Capeclois 4—2N2222A

B SR e 1—1A TO5 FWB
2—.001 disc 4—7.Seg LED
8—.0056 mylar™ :
7—.01 disc
4— 022 mylar Miscellaneous
6—0.1 disc 1—Ten-Tec MW-8 cabinet
1—4.7 uF "lytic 1—1 MHz crystal
1—10 uF 'lytic 1—2Y%:" bezel

2—100 uF ’lytic
1—1000 uF ’lytic

ICs
1—LM324
1—LM340T5
1—LM386

1—4049B CMOS
1—4066B CMOS

4—4511B CMOS 10—Knobs
5—4518B CMOS Misc. mounting
1—4528B CMOS hardware

1—4" 8-Ohm speaker
5—SPST toggle switches
3—RCA phono jacks
1—6.3-V ac, 1-A transformer
1—Ac cord
1—8-pin IC socket
3—14.pin IC sockets
11—16-pin IC sockets
4—14-pin 90° IC sockets

other on-going projects.
Since the frequency count-
er reading will be accurate
when only one tone is pres-
ent; tones may be set indi-
vidually to within 1 Hertz

and then mixed to form a
composite test signal. One
easy-to-include option for
additional flexibility is the
insertion of an SPDT switch
between the oscillator

board point | and frequen:
cy counter board point D
This allows counting the
frequency of an external
signal and direct display of
its last four digits. @

We accept VISA MC,
C.O.D. CHECK or MO.

ARIES ZERO \
7

INSERTION |
YUF

FORCE
-am actuated. ifrue zeroinsertton

SOCKETS -
tin plated soider tail pine

apable of being pluggea int

82501 10 ea.
83502 10 ea
82503 10 ea
82504 10 ea.
82505 10 ea
82506 10 ea
82507 10 ea

o1 10-12:15:-18-22:27-33-39 47-56 OHM

82508 - 700 pes 11 each beiow assorrd) $2 2, 50

of 68-82-100-120-150-180-220-270-330-39C OHM

ot 470-560-680-820-1K-1 2K-1 5K-1 8K-2.2K-2.7 OHMm

0f 3.3K-3.9K-4.7K-5.6K-6 BK-8.2K-10K-12K-15K-18K OHM
ol 22K-27K-33K-39K-47K-56K-68K-82K-1 OOK- 120K OHM
of 150K-180K-220K-270K-330K-390K 470K-560K-680K- B20K-OHM
OfIM-1.2M-1 SM-1 BM-2 2M-2. 7M:3.3M:3 9M-4 TM-5 6M-OHM

FIRST QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS”

RESISTOR ASSORTMENT
Stock No
Stock No.
Stock No.
Stock No
Stock No
Stock No
Stock No

TI WIRE

WRAP
SOCKETS

Tin plated phosphor
bronze contact - 3 wrap

33.95 each
for any
assontment

dip sockets. including wire wrap.

Stock  No
124 25 50

$ 4.35 33,90 33,60

4% a0s

595 535

1050 9.4%

WILD ROVER

Touch switch capsule

Operating motion 15 005 wihout the
use of a levered arm Extremely fast on

and off with low noise Normally open

375 rated 115 VAC, 1 6 amp-30 milohm re

4.95 sistance - 615 radws by 160 thick

8.70 Stock No. 19 10 25
12098 $ 1.288 1.12 3 .95

Stocs
No

50075
50078
50077
50078
50079
S0080

062
062
082
032
032
032

@r

SINTEC
Stocs Mo
300 MW Type
13823
12828
13827
13628
13879
13830
1w YR
1300
13832
11833
13834
13038

i
D

Floppy Olsc

Stock No 13801
Power Supply For

Winchester Drives $1 09 00

138091 Dsts Showifor 13009 § 23

ELPAC POWER SUPPLIES - DC/DC CONVERTERS

ELPAC  input
wo

cB801
cBasht
cB802
Cos12
03804
[ ELIT

C1m01
CLaane
13802
[I€T 11}
CL3804
3838 CLI0N

138251 DATA SHEET FOR DC./OC

Output  Qutput O
Vongge vomege Cument

voc:  (vOC) Yl nemy Prce
48:39:30% 4 798
8810305 793
798
(X1
(X1
Tas

12108
12108
13107
15107
2810
107

023
o2
o0
020
010
010

Jor0
3090
3090
joro
3070
3010

a8 310308
48139:3 08
481314308
a8) 310308

1 2 7T
83001 241 77
88111 201 77
83101 201 97

22408
200
7498
2498
2498
2498

4010 128
4070
4070
4070
4070
aor0

12108
12100 123
13107 100
18107 100
2114 S0 831412 77
2114 30 681 201 77

Special of the Month!

IC-KOOLERS"™ from
UNITRACK?® dissipate
over 2 watts of heat from 22225

ICs pvoduci longer lite
penﬁormg nce. 22226
.rl‘:st nush IC-Kooler on -
at is collected fromtop 22228 20
and bottom of IC and
dissipated. Won't shake

loose!

60/40 ROSIN CORE SOLDER
Lengih weight
fout

2r Piice
15 $1.16
4 239
8 425
1 19

2 47
457

%
AL

‘“cl'

Stock No.Pln.

No. inIC  Price
14 $.25
16 .25
18 .25
.25

22227

1}

=

“ONVERTERS

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED

@]

MOOUTEC

/g
'5"&1 t“ﬁ <9
\
3.}

SINTEC
Stocs No

ELPAC  Outout
Pont No.
SOLVES S
SOLVES N2

Data Shaet tor SOLY Series

OK MACHINE AND TOOL

IC INSERTION/
EXTRACTION KIT

tudes DIP IC extr

"Q Iug: svoc-uo $37.74 ‘

~ See List of Advertisers on page 114

SINTECco.

SOCKET wRAP ID

DIP s0cs et 370 plasc panels
ed holes

1P ONMO IOCKE! Delore wie
2 10 enidy pins_ Also
ocahon IC part

g

Lok
$1.82 per pack

Drawer Q Milford
NJ 08848-9990

PIN FORMING TOOL

puts IC’'s on their true row to row spacing One
side s for 300 centers. Fliptool overfor devices
on 600 centers. Put device in tool and
squeeze

ONE TOOL DOES 8 Thru 40 PINS!

Stock No. 11059 $1 2,95

IC EXTRACTOR

One-piece, spring steel con-
struction Will extract altLSI, MSI

18 pm

220
24 pin

128 o and SSL devices with 8 to 24

pins. grock No.
13313

$2.10

<
b/

0.
77

[N\ Y}

Min. order $10.00 - add
5% Shpg and $1.00 Ins

SOCKETS

Tin plated phosphor
tronzecon it ping
with gas tight seal

Stock
NO.  No Pins 1-24
11201 8 315
11202 14 18
11203 21
11204 24
11205 27
11206
11207
11208
11209

Miniclamp AC Volt-Ammeter

allows singling one conductor out of

many without disarrangement

Stock No AC Amperes Price
13730 0254 $39.50
13731 0-50A 39.50
13732 0100A  39.50
ACCESSORY LINE SPLITTER
allows fastreadings of AC power con
sumption of plug' in equipment with-

» out separation of leads.

Stock No. 13727 $9.95

POCKET SIZED
BATTERY TESTER

\;m all types of small battenestrom

1.35vto 4 5v $1 3.95

., automotwve diagnostic meter plugs
into lighter socket and indicates bat-
tery condition and charging rates.

Stock No. 13736 $1 5,95

AC VOLTAGE TESTER

plugs into any 110v service recept-
able to check time voltage over 50-
150 VAC

Stock No. 13735 $1 4-95

Stock No. 13733
VOLT-I-CATOR

VOM-MULTITESTER
versatile Volt-Ohm-Milliammeter in

el

small package
$13.9°

TOLL 800-526-5960
FREE in NJ (201) 996-4093

Stock No. 13729
112

Send for Free Catalog
over 1100 parts
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* Technical Forums 9
* ARRL and FCC Forums z I I "
* GIANT 2-day Flea Market E
Saturday and Sunday ’
* New Products and Exhibits < l L —J L —®
* Grand Banquet e
* Women’s Activities
* Home-Brew Equipment APRIL 29, 30, MAY 1, 1983
Forum Hara Arena and Exhibition Center — Dayton, Ohio
: %e;;zgroup Dleetings Meet your amateur radio friends from all over the world at the internationally
* Personal Computers Forum famous Dayton HAMVENTION.
* CW Proficiency Awards Seating will be limited for Grand Banquet and Entertainment on Saturday
* Amateur of Year Award evening so please make reservations early. Banquet speaker is Bill Leonard,
* Special Achievement W2SKE, former president of CBS News.
Awards If you have registered within the last 3 years you will receive a brochure in late

February. If not write Box 44, Dayton, OH 45401
Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination forms are
available from Awards Chairman, Box 44, Dayton, OH 45401
For special motel rates and reservations write to Hamvention Housing, 1406 Third National Bldg., Dayton, OH 45402.
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.
All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849.1720.

Admission: $7.00 in advance, $9.00 at door. (Valid for all 3 days)
Banquet: $14 in advance, $16 at door.
Flea Market Space: $15 in advance. (Valid for both days)

Make checks payable to Dayton HAMVENTION, Box 2205, Dayton, OH 45401 .
Bring your family and enjoy a great weekend in Dayton. Sponsored by the Dayton Amateur Radio Association., Inc.

NEW ELECTRONIC KITS

ALL IN ONE RTTY DEMODULATOR KIT ONE AMP POWER SUPPLY KITS A Breakth rough
FEATURES ON BOAR BELOW 3 XITS 22 EDGE CON 4-1 2X6
" fOR LOOP TU/LOOP SUPPLY PCB 23-1728 37 .
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oo 23 r7es 8 5tes | AR TR EGT | T, SNTIO REaY [ ruLse cemeraTon kit provide coverage for hand held users or where
receiver desense is a problem. You supply the
second receiver & RF link and the VS-2 does
the rest. Complete instructions and diagrams

3 included with the VS-2.
] y.-
0 AS SHOWN FOR G:E 1c O k
2 A (e To)
; ro.la Z. LAYOUT TO
e G 1703 = o un3 Postpaid
DRY TRANSFER DONT MISS OUR 1983 CATALOG WITH OVER
orawane sers DATAK BR[| 7353 o madns T8 R r MY
00%8 SEND A TWO STAMPS FOR OUR FREE FLYER .
:: :::; 3 q ALL KITS INCLUDE PARTS FOR PRINTED Pegasus Electronlcs, |I'IC.
ISaTis syl 240081 82u 500 o FLEASE DO 82,60 FoR SHIPRING. ADD Bl 88 New Dorp Plaza p—
174 1N ALPHBET 31 o9ea s Suite 106 | vrsA
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TITLES FOR ELECTRONIC EQUIP. Daytapro EICCtrO"iCS. Inc.

21-958 BLACK TITLES $5.93
METER DIAL KIT 21-0968 $9.9%

(212) 667-9137

3029 N WILSHIRE LN, ARLINGTON WTS. ILL, 60004 3 H

DATAKOAT SPRAY SEALER — Affliated with Comsec Corp

et a2 v 2 e 312-870-038s . 312 201
21-4178 34
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RECEIVE WEATHER CHARTS
IN YOUR HOME!
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You can DX and receive weather
charts from around the world.
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Tune in on free, worldwide government weather services.

Some transmitting sites even send weather satellite cloud

cover pictures!

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

Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you’re on your way to enjoying a new hobby

activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic

data used by commercial and government personnel.

Easy to assemble — Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and

mechanical assemblies. All tit together in a durable, attrac-

tive case that adds the finishing professional touch.

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

>

1

Easy to order.

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

ALDENELECTRONICS

Washington Street, Westborough, MA 01581  ..216
r
]

NAME: _ . "

CALLSIGN: B

ADDRESS:

CITYi == _STATE zIpP:

[ I've enclosed a check or money order for $395.00 and
$5.00 for shipping and handling, plus applicable sales tax.

[J Charge to: [0 MasterCard |w=ec=<| [] Visa @

ACCOUNT # (ALL DIGITS)

EENEINEENENENENE
EE N




You won't find as much
well thought out program-
ming, circuitry, and features
anywhere, at any price! The
ATR-6800 combines the
best of both worlds, an easy
to use video system for
CW/RTTY/SSTV with auto-
matic station control and a
stand-alone computer with
expandable memory & full
instruction set in Motorola
assembly language. Add the
BASIC language option
package and you'll have the *
unique combination of an
RFI proof computer and

line

ultimate RTTY/CW HAM station. And don't forget “easy to
use.” All of us at Microlog are RADIO ACTIVE on RTTY, so
there's a lot of personal attention to detail and ease of opera-
tion, “Stick-on” command listing and video status display will
get you on the air quick and sounding like a pro.

ATR-6800 vs ACT-1

location.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION
AT ITS
FINEST

Both Systems Provide

e SIMPLE DIRECT CONNECTION to your Transceiver.
* COMPLETE SYSTEM, built-in Demodulator & AFSK
Modulator with keyboard programmable tone pairs.
* SPLIT-SCREEN operation with keyboard selectable
¢ LARGE, TYPE AHEAD text buffer.
* TEN, programmable message memories, plus ID’s
WRU & SELCALs. « RANDOM CODE generator & hand
key input for practice. ¢ Baudot 60 to 132 WPM.
* ASCIl 110 & 300 baud. * SYNC-LOCK MODE for
improved ASCIl operation. * RECORDER INTERFACE
FOR “BRAG-TAPE” or recording off-the-air. ¢ CODE
CONVERTED Printer
SSTV/GRAPHICS
Computer grade keyboard.

output in Baudot or

transmit. e

ing board! Check

FULL 63 KEY

There's a certain thrill to
using efficient, reliable
digital communications
equipment on the air. That's
the fun of RTTY. Spice up
your Amateur Radio opera-
tion with the silent video
system that does it all, the
Microlog ACT-1. Even if
you own a home computer
and are considering an out-
board interface/program,
remember, we've put it all
in one RFI tight enclosure
that's ready to go as soon
as you power up. And, with
the “Battery-backed” mem-

ASCIL

ory option, you won't even lose your pre-programmed
messages if there’s a “blink” in the A.C. The ACT-1 has
features that the competition doesn’t even have on the draw-

for yourself, you could spend a lot more

and still come up short.

The most often asked question we hear is “What's the difference between the ATR
& the ACT-1?" The ACT-1 is a dedicated system for RTTY/CW/SSTV. It provides

all the functions and features you need for a multi-mode station. Along with this superior “ON-the-AIR" performance, the
ATR-6800 extends your operation into the realm of automatic station control and computer programming. Plug-in
applications modules expand the ATR's memory to add new HAM oriented programs which are enabled by simple
keyboard commands. By adding the BASIC option package, you'll have pre-programmed full community mailbox, contest
dupe sheet, personal station log, message editor, BASIC computer language and 16k of battery-backed (non-volatile)
memory. We also provide a subroutine list so that you can write programs to directly control the ATR-6800 in easy to use
BASIC language. The ATR-6800 then is the expandable, “do everything” system where your imagination is the only limit!
The ACT-1 is designed for the HAM who needs the essentials of a complete video system for digital communications.

TECHNICAL SPECIFICATIONS ATR-6800 & ACT-1

INPUTS

Spesker Audio 100mv min,

Dignal TTL, Keyer, Hand Key

< 'ESZJZ 12V, 330 Ohm Source
OUTPUT TO TRANSMITTER FOR CW/RTTY/SSTV
+ Voltage Keying +40VDC @ 300ma Max

- Vottage Keying
**Mercury Relay
T/R Change Over

200VDC or 2 amp (20VA Max} N.O. & N.C

ATR — Relay £30V @ 2 amp N.O. 8 N.C.

ACT-1 — Transistor +12VDC @ 300 ma. GND on
xXMT

AFSK Tones, Range rammable 500 Hz to 3000 Hz
AFSK Tones, Level
Slow Scan

Keyboard Pr
Mic Compatible 30-50mv Audio

Mic Compatible Audio. Sync 1200 Hz. Black:1500 Hz,
White 2300 Hz

MISCELLANEOUS CONNECTIONS
R 2 12vDC, 330 Ohm Source Impedance, Negative Mark
ATR * Hi-speed RS.232 upto 2400 Baud
¢ Slo-speed Baudot 8 ASCH Floating
Relay tor Cufrrent Loop Switchin,

Printer Driver

ACT-1 ¢ Slo-speed Baudot & ASCII Transistor
Switch +40vDC @ 100 ma
* Optional Hi-speed ASCIl RS232 @
2400 Baud
Tape Recorder Mike = 100 mv Audio
“Brag Tape” Speaker = 200 mv Audio
Scope Horizontal and Vertical Outputs to Scope for RTTY

Tuning Aid
Morse Speed Tracking Automatic or Speed Lock
VIDEO OUTPUT
1 Volt Peak to Peak, Neg. Sync C:
European standard avallable upon request.
VIDEO FORMAT
Normal

Video (A d}

24 lines, 40 characters per line
oom 12 lines, 20 characters per line
Black on White or
White on Black
Oisplay Split Screen
selectable

58TV 3 lines, 6 characters per ling + graphics

TEST MESSAGES: Ouick Brown Fox and RYRY's in Baudot, U’ U* in ASCII,
VVV in Morse.

Keyboard selectabie
Any location Line 0 (O#) to Line 20, Keyboard

51
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SYNC: Transmits “Blank-Fill" in RTTY and BT in Morse when Text Bufter is
empty and unit is in transmit, Keyboard command onjof!

UN-SHIFT on Space: Automatically shifts back to “LETTERS" upon receipt
or transmission of space. Keyboard command on/olf.

REAL-TIME CLOCK: Keyboard set, always on screen display, hours,
minutes, seconds. Can also be inserted In transmit texi butfer by keyboard
command

WORD WRAP AROUND: Prevents splitting words at the end of a line Works
in recelve as well as transmit

CODE PRACTICE: Random 5 char generator sends at any speed you sef via
the keyboard. Hand-Key input allows use In code practice oscillator that will
also read your sending!

STATUS DISPLAY can be called up 10 show the condition and control com.
mands tor 20 pro?rammabla parameters, such as AFSK tone treqs, UNOS,
printer, etc. Useful as a "HELP" command in case you misplace the manual.
l"uare's also a constant "TOP-LINE" display of Time, Mode, Speed, & Code
n use.

DETECTION MODES

Direct Phase correlation detector with AGC controlled

bandpass fliter (100 Hz nominal width 800 Hz

center frequency)

D C program dual tone demod
Primary tones fixed @ 2125/2295 Hz, Secondary
tones variable @ 500 —

3000 Hz
duplex or full duplex up to

**Terminal RS232 compatible half
9600 Baud

DATA RATES

Morse 5199 WPM Keyboard selectable in 1 WPM steps
Auto speed tracking or speed on recelve

Baudot All standard 45, 50, 57, 74, 100 Baud (60, 66, 75, 100
and 132 WPM)

ASCH 110 & 300 Baud normal & synclock using internal
Modem. ATR adds speeds up to 9600 Baud

Slow Scan 8 seconds per frame

QUTPUT OPERATING MODES

Symbol Character ouputs when typed
Words sent after “Space Bar’

Line sent