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ICOM Presents the

Minicom IC25A

Imagine..25watts/5 mem-

ories/2 scanner systems
ina 2"Hx5%"Wx7"D

2 meter transceiver!

A very small package with a 25 watt
punch, the IC-25A is a full featured M
transceiver for -he space coascientioas
operator. Near.y the same size as an aato-
motive AM racio, the IC-25A will fit in
places usually considered impossible bor a
one piece 2 meter transceive=. The IC-25A

is no Lghtweight when it comes to featares:

® 5 memor:es. Store your favorite fre-
quenc-es.

® Priority channel. Momitor your most
impor-ant frecuency.

e 25 watts high/1 watt battery saving
low power.

e Touchtone™ mic standard..no extra
cast...to work your favorite autopatch re-
peater.

e Full band scan/programmable scan
(s2t your own limits)/memory scan....all
with automatic resume after preset delay or
cerrier drop.

e 2 VFQO’s with data transfer standard.

e 2 tuning rates 5KHz (A VFO) or 15
KH:z (B VFO).

e Nor/Rev switch for instant monitor-
ing of repeater inputs.

® Memory back up power supply option

holds memo-y when attached.

Actual Size.

(Clip this actual phozc out and try it in your car.)
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5.STORE BUYING POWER in action!
Cyazsy | KLM
CALL NOW FOR

ANDHELDS
KT-34A
h 4 ELEMENT TRIBANDER SPECIAL LOW PRICES

2 METER REGULAR $389.95

FT-208R $ 309

70CM
FT-708R

SALE!

: 5

% $2969 REGULAR $569.95
FREE SHIPMENT (UPS Brown) $ 459

E'rn ALPHA o rom paices

ALL ALPHA AMPLIFIERS
IN STOCK FOR FAST DELIVERY | NEVER BEFORE! NEVER AGAIN

CALL FOR SPECIAL PRICES

KT-34XA TS-930S
TR-2500

6 ELEMENT TRIBANDER

TR-7730/MC 46

TS-830S

aEd B ONE EXAMPLE:
23 76PA

s
REGULAR $2395

SALE! $1799

ALL MIRAGE

BARGAIN PACKAGE

MIIRAIS
AMPLIFIERS
AVAILABLE AT LOW PRICES TS-830S Twansceiver
SP-230 Speaker

2 METER AMP SAL E ' YK-88C cw fiter

B-1016
= 10W IN, 160W QUT. REGULAR $829 '
s s240%|  $64995 SALE! |
—8_3_0—1 ST e LIMITED TIME ONLY ... $A 5‘9"“4“6%%
LIMITED QUANTITY
2 il $1995 -
“\FREE SHIPMENT Simaiere

il: - FREE
7%+ . PHONE 800 854-6046
..0ast..we 9:30AM to 5:30PM PACIFIC TIME.

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

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

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

2620 W. La Paima,
(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F. Airport. E

Between Disneyland & Knott's Berry Farm
OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (714) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Cilairemont Mesa Bivd. San Diego Fwy at Victory Blva.
* MIRAGE * NYE * PALOMAR:ROBOT - ROHN* SHURE + SWAN
 TELEX * TELREX+ TEMPO - TEN-TEC+ TRISTAQ

DENTRON * DRAKE » DX ENGINEERING - EIMAC + HUSTLER
YAE SU and many more!

AEA-ALUANCE - ALPHA - AMECO+AMPHENOL - ARRL*ASTRON

*AVANTI-BENCHER - BERK-TEK-BIAD-B4W:CALLBOOK-CDE  + HY-GAIN - ICOM - J WMILLER - KENWOOD - KLM - LARSEN

COLLINS - CUBIC ‘CURTIS - CUSHCRAFT - DAIWA - DATONG  -LUNAR - METZ - MFy -
Prices, specifications, descriptions subject to change without notice

MICRO - LOG * MINI - PRODUCTS
Calit. residents please add sales tax
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INFO

Manuscripts

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

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

Subscription Rates

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

Elsewhere:

Canada and Mexico—$27.97/1 year
only, U.S. tunds. Foreign surtace
mail—$44.97/1 year only, U.S. funds
drawn on U.S. bank. Foreign air
mail—please inqulre.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send torm #3579 to 73 Magazine, Sub
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737.

Subscription
problem or
question:

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

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., a subsidiary
of Wayne Green, Inc., 80 Pine Street,
Peterborough NH 03458. Second class
postage paid at Peterborough NH
03458 and at additional mailing offices.
Entire contents copyright 1982, Wayne
Green, Inc. All rights reserved. No part
of this publication may be reprinted or
otherwise reproduced without written
permission from the publisher. Micro-
tilm Edition—University Microfilm,
Ann Arbor M1 48106.
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PRIVATE PATCH

Introducing Private Patch. A giant step

forward in Autopatch/Interconnect
technology, capability and standard
features. Our revolutionary new

techniques of audio and digital signal
processing offer several advantages over
conventional sampling/scanning type
Autopatches: 1. The annoyance of
continuous squelch tails is totally
eliminated. Makes conversation much
more natural and enjoyable. 2. In addition
to superb simplex capability, operation
through repeaters is made possible. 3.
The only connections made to your base
transceiver are to microphone and
speaker jacks. NO INTERNAL
CONNECTIONS OR MODIFICATIONS
NECESSARY! Use Private Patch simplex
for local operation, through a repeater for
extended range. CW [|D makes your
Autopatch legal, and alerts you ¢to
incoming calls when ringback is turned
on (state callsign when ordering). Five
digit owner programmable access code
and operator/iong distance inhibit switch
assure security and protect your phone
bill. Positive control is assured by Private
Patch logic functions. A fully digital
timing approach eliminates all timing
adjustments. Three/six minute timer
shuts down Private Patch if you drive out
of range. Resettable with reset code for
additional talk time as required. Self
contained AC supply. Modular phone jack
and modular phone cord provided. All
electronics contained on one high quality
glass circuit card. Private Patch contains
40 integrated circuits and 16 transistors.
Send for additional information. Compare
our features.

Special Factory Direct
Introductory Price

489
CALIF. ADDRESS ADD $29.34

E- - ~ee

DEALERSHIPS INVITED
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AUTOCONNECT

[ P.O. BOX 4155

TORRANCE, CA 90510

Announcing w
vy ) T
=03 533 -: Siate Yot

R-X Noise Bridge

@ Learn the truth about
your antenna.

® Find its resonant
frequency.

@ Adjust it to your
operating frequency quickly
and easily.

If there is one place in your station
where you cannot risk uncertain
results it 15 in your antenna.

The Palomar Engineers R-X Noise
Bridge tells you if your antenna is
resonant or not and, if it is not,
whether it is too long or too short.
All this in one measurement
reading. And it works just as well
with ham-band-only receivers as
with general coverage equipment
because it gives perfect null
readings even when the antenna is
not resonant. It gives resistance and
reactance readings on dipoles,
inverted Vees, quads, beams,
multiband trap dipoles and
verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR
meter oOr your resistance noise
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Use it to check your
antennas from 1 to 100 MHz. And
use it in your shack to adjust

resonant frequencies of both series
and parallel tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brochure.

The price is $59.95 in the U.S. and Canada.
Add $3.00 Shipping/Handling.
California residents add sales tax.

Fully guaranteed by the originator
of the R-X Noise Bridge.

ORDER YOURS NOW!

Palomar

Engineers

Box 455, Escondido, CA. 92025
Phone: [714] 747-3343




Receiver, NRD-515

SPECIFICATIONS
Recaiving frequency range

Receiving modes
Receiving system

Sensitivity (S/N 10d8
1.6 10 30MH2
100 lo 1600kHz

Selrctivity

Stability:
Power requirements

Dimensions and Weight

Preset memory (Option)
Frequency stability

Image rejection ratio
IF rejection: ratio
Inpat impedance
AF outputs
Speaker output
Record/line output

Entirely professional level!
d the difference the more you use it.

100kHz 10 30MHz continuous

0 bands)
USB/LSB/CW/RTTY/AM
Up conversion type
Double superheterodyne
First IF. 70 455MHz
CW/SSB  AM
0.5xv 2/4V

2pv 6uV
GkHz 2 4kMHz, 0 GkHIIO 3I(H1

(*Option)

Within 50Hz/0ne hour
AC100/117/220/240V.50
60Hz, 50VA
340mm(W)x140mm(H) x
300mm(D). Approx. 7.5kg
24ch

NRAD -

81
Ay wave sectven

Highest grade all-wave receiver

Nil-3la

Less than 50Mz per hour after

warming up
70d8B or more
70dB or more

50 to 75 ohms. unbalanced

1W or more (4 ohms)
MW or more (600 ohms

Best for 59 Transmitter, NSD-515

SPECIFICATIONS
Rated output power 100W NSD-515(50W 2BMHMz band)

18MHz-2 OMHz/3.56MHM2-4 OMM2/

7 OMHz 7 3MHz214 OMHz2-14 35MHz/

21 OMHz 21 45MH2/28 OMHz-29.0MH2/
29 OMHM2-29.7MHz/Optional new bands
approved by WARC '79

10.1MHz-10 15MHz 1B 06 BMH2-
1B.168MHz2 24 BIMHz-24 99 MH2/
A3J(USB.LSB) AT (CW) FI(RTTY)

Frequency range

Mode of emission

e For more information please contact to;

Since 1915

JRC] Japan Radio Co., Ltd.

MAIN OFFICE : Mori Building Fifth, 17-1, Toranomon 1-chome, Minato-ku,
Tokyo 105, Japan Cabls Address: "JAPANRADIO TOKYO"

Phone: (03) 591-3451 Telex: 0222-3068

U.S.A. LIAISON OFFICE: T. Hayashi

120 East 56th Street, Naw York, New York 10022

Phone: 212-355-1180 Telex: 230- 645636 JAPANRADIO NYK

AUSTRALIA: NSW iMONA ELECTRONICS PTY LTD Phlme 398.6378
Victoria—VICOM IMPORTS PTY LTD Phone (03)62 693

FINLAND: Kotka

GERMANY: Hannover

VISI RADIO OY Telex. 5326 5| SF
FRANCE: Parls—SOCIETE GES GENERAL ELECTRONIC SERVICES) Phone
CANADA: Vancouver ‘GRLIENHV'IYEOR 5 [

Phone

0D TRADING CO . LTD
0511) 352

1 3453592
Phoner 604 984 0404

ITALY: Mitanese -TECHNOVENT, ITALIA, SRL Phone 02 32 83 089

SWITZERLAND: SEICOM AG Phone. 064 515566

U.K.: Derbyshire--LOWE ELECTRONICS, LTD. Phone 0629-2430

U.S.A: N.J —GILFER ASSOCIATES, INC. Phone: 2013917887
Ohio—UNIVERSAL AMATEUR RADIO. INC. Phone (614) 866-4267

NEW ZEALAND: Dunedin—-RADIO ENGINEERING LTD Phone 51-075
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NEVER SAY DIE

editorial by Wayne Green

“Wayne, after having read
your editorials for many years |
teel | know you personally,” said
Rudolt Aumann HK1ESU the
other day in Cartagena, Colom-
bia. Rudolf, hearing that | was in
town for a couple of days, came
to my hotel to find me after fail-
ing to get through by phone. He
found Sherry and me just finish-
ing dinner in the garden of the
Cartagena Hiiton, where they
had served an outdoor barbeque
cookout.

| tfound Rudolf a delightful
person with many interests,
quite wrapped up in his second
hobby of collecting pre-Colum-
bian antiquities. Indeed, he has
a collection which rivals those
of museums. He found, as have
many others, that the real
Wayne Green, whoever that is,
comes through in my editorials.

The Colombians are most
friendly. Sherry and |, taking
advantage of the Eastern Air
system excursion fare, finished
off a hectic business trip with a
couple of days of relaxation in
Cartagena. This gave us a
chance to rest a bit and see a
new country. It also added to my
count of countries visited.

Of course, getting to Car-
tagena is an adventure in itself.
Having arrived with no warning
from either friends who had
lived there or from the tourist
guidebooks, | found myself
knee-deep in the barracudas
which inhabit many of the third-
world airports. Providence was

in my favor in that all of the car
rental agencies were closed, it
being Sunday afternoon. Sherry
had tried to reserve a car for us,
but fortunately she wasn't able.
1'll explain.

The taxi drivers at airports
...and their pimps. . . start out
asking about two to three times
the normal fare. This is compli-
cated by their knowing no En-
glish and me knowing little Span-
ish...or Swahili, or whatever
the local language. Eager hands
reach for your bags, fully ex-
pecting to net at least a buck or
two for carrying them even the
shortest distance. They assure
you that all of the official money
changers are closed, but they
have a friend who will give you a
very good rate. . . sixty pesos to
the dollar.

After bargaining the taxi fare
to the bus station down from
$15 to $10 ($5 turned out to be
more like the going fare), we
plopped into a taxi...a 1955
Chevy, | think. . .and were off to
Baranquilla. Unless you've been
to a poor country, you have no
idea of what poverty can be. We
really have nothing approaching
it anywhere in the United States.
Everything is in disrepair. . . the
streets, the sidewalks (where
there are any), the buildings,
walls. . .all broken and falling
apart.

Colombian buses are about
the only means of transporta-
tion, so they are usually packed
solid with people. Air condition-

$$ HOME-BREW || CONTEST $$

It is not too late to submit an entry for 73's Home-Brew ||
Contest. Until October 1, we'll be looking for articles describ-
ing the best home-brew projects for under $50. The winners
will share $500 in cash prizes. For complete details, see page
6 of the June, 1982, issue of 73.
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ing of cars and buses is rare, so
the windows (if any) are open.
It’s hot. Remember that the
equator goes through Colombia,
so it's hot all year around. There
are few private cars in Colom-
bia, so the need for buses is
great, with the result that they
are everywhere, each fighting to
pass the others along the nar-
Tow streets. Most of them are
gaily painted and decorated,
reminding one perhaps of the
“art” in the New York subways.

The bus depot turned out to
be a street corner more than nor-
mally infested with buses. We
found the place to buy tickets
and splurged a big $8.00 for two
tickets to Cartagena. The bus
was scheduled to leave at 2:30
pm, if we wanted a regular bus.
If we waited until 6:30 pm we
could take an air-conditioned
bus! We really didn't want to
stand on a street corner in
Baranquilla with our hand lug-
gage and two big suitcases for
four hours, so we opted for the
2:30 trip. It wasn’t bad at all.

Once out of the city, the bus
rolled along the narrow road at
around 60 mph, passing just
about everything in sight. The
countryside consisted of sparse-
ly populated rolling hills, with
few towns. We did stop occa-
sionally to let the passengers
buy food from roadside ven-
dors...freshly cut pineapple
slices, pineapple fritters, shash-
liks on a stick...things like
that. At one point, two children
got on the bus and went through
a ten-minute recitation in ex-
change for a few coins, getting
off at the next stop for a return
on the next bus and another
recitation.

As the bus threaded its way
through the narrow streets of
Baranquilla, none with any route

markings that | could see, | was
most thankful that the car rental
agencies had been closed.
Imagine trying to find my way
through all that! Even once out
of the country there were few
signs at crossroads. Add to all
that the seemingly fatalistic
driving attitude of the truck and
bus drivers and you can see why,
even with the heat, | was glad to
be making the trip by bus.

The temperature was in the
low 90s and not uncomfortable
as long as the bus kept moving.
The stops immediately started
sweat pouring out of every pore.
The trip was a bit over two hours
to Cartagena, where the bus ter-
minal was even more primitive
than the one in Baranquilla. It
was not lacking taxi drivers and
hordes of baggage carriers, all
with dreams of Yankee gold not
well concealed. | got the taxi
fare down from $10 to $2.50 and
we were on our way through Car-
tagena to the Hilton, an air-con-
ditioned luxury respite from the
heat and poverty everywhere
else.

They even had an ice machine
on our floor! We unpacked, re-
laxed, and had a nice buffet din-
ner at the hotel. The food was su-
perb. | really needed the rest, not
so much from the rigors of the
taxi and bus rides, but from the
tensions of the previous week.

We'd started out Saturday
night with a trip to Chicago.
Now one thing you should know
about Eastern Airlines is that
when you go on a trip just about
anywhere on Eastern, you go
through Atlanta. Just as Fed-
eral, | think it is, ships all pack-
ages to Memphis and sorts
them, Eastern ships all pas-
sengers to Atlanta and sorts
them out for their destinations.

Over the next few days we
flew Boston-Atlanta-Chicago-
Atlanta-Houston-San Antonio-
Atlanta-Ft. Lauderdale-Atlanta-
Miami-Baranquilla-Miami-Boston.
We sure got to know the Eastern
lonosphere lounges at Atlanta.

The first stop was Chicago
and the summer Consumer
Electronics Show (CES). This
was at McCormack Place and
was huge. While there was little
there in the ham field, the two
days | spent there were still well
invested. | do have to keep up
with home computers, the latest
in satellite receiving systems,
and discover gadgets such as
the new Brother $200 dot-matrix
typewriter with a 16-character



“DX-traordinary”...
superior dynamic range,
auto. antenna tuner,
QSK, dual NB, 2 VFO'’s,

general coverage recejver.

A superlative, high-performance,
all solid-state HF transceiver,
that covers all Amateur HF
bands, and incorporates a 150
kHz to 30 MHz general coverage
receiver having an excellent
dynamic range.

TS-930S FEATURES:

* 160-10 Meters, with 150 kHz-30
MHz general coverage receiver.
Covers all Amateur frequencies,
plus WARC. on SSB. CW, FSK,
and AM. UP conversion digital
PLL circuit.

* Excellent receiver dynamic
range. Typical two-tone dynamic
range. 100 dB (20 meters, 50-kHz
spacing. 500 Hz CW bandwidth).

¢ All solid-state 28 volt operated
final amplifier. Lowest IM distor-
tion. Power input 250 W on

SSB/CW/FSK. 80 W on AM.
SWR/ Power meter.

* Available with AT-930 automatic
antenna tuner built-in, or as an
option. Covers 80-10 meters.
including WARC bands.

o CW full break-in. CMOS logic IC,
plus reed rélay. Switchable to
semi break-in.

* Dual digital VFO's, 10-Hz steps,
includes band information.

» Eight memory channels. Stores
frequency and band data.
Internal battery memory back-
up. est. 1 yr. life. {(Battery not
Kenwood supplied.)

® Dual mode noise bianker. NB-1,
with threshoid control, for
“pulse” noise. NB-2 for
“woodpecker’”

* SSB IF slope tuning,. allows
independent adjustment of the
low and/or high frequency
slopes of the IF passband.

* CW VBT and pitch control. VBT
tunes out interfering signals. CW
pitch control shifts IF pass-band
and beat frequency. “Narrow-
Wide" filter switch,

* Tuneable, peak-type audio
filter for CW.

= AC power supply built-in.

* Fluorescent tube digital display.
with digitalized sub-scale. in
20-kHz steps.

* RF speech processor.

e One year limited warranty.

PITCH & ar Tung

G

* SSB monitor circuit.
Optional Accessories:

¢ AT-930 Auto. antenna tuner.

¢ SP-930 External speaker with
selectable audio filters.

* YG-455C-1 (500 Hz) or
YG-455CN-1 {250 Hz) plug-in
CW filters for 455 kHz IF.

* YK-88C-1 {500 Hz) CW plug-in
filter for 8.83 MHz IF.

* YK-88A-1 (6 kHz) AM plug-in
filter for 8.83 MHz IF.

* SO-1 commercial grade TCXO.

* MC-60A deluxe desk micro-
phone, 8-pin, with pre-amplifier,
UP/DOWN switches.

All mode (FM/SSB/CW) 2

The TR-9130 is a powerful, yet
compact, 25 watt FM/USB/LSB/
CW transceiver. Available with

a 16-key autopatch UP/DOWN
microphone (MC-46), or a basic
UP/DOWN microphone.

TR-9130 FEATURES:

¢ 25 Watts RF output on all
modes, (FM/SSB/CW).

* FM/USB/LSB/CW all mode.
Selectable tuning steps of
100-Hz. I-kHz. 5-kHz. 10-kHz.

& ALl WMOKLE IRANSLEIVER

5 watts, plus...!!!

Six memories. On FM, memories
1-5 for simplex or =600 kHz
offset, using OFFSET switch,
Memory 6 for non-standard
offset. All six memories may be
simplex. any mode.

Memory scan.

Internal battery mémory back-
up, usln%g V Ni-Cd battery. (not
KENWOOD supplied). Memories
are retained approx. 24 hours,
adequate for the typical move

TONE

-

TR-9500
70 CM SSB/CW/FM

transceiver

* Covers 430-440 MHz, in steps
of 100-Hz. 1-kHz. 5-kHz, 25-kHz
or 1-MHz.

* CW-FM Hi—10 W, Low—1 W.
SSB 10 W.

* Automatic band/memory scan. |
Search of selected 10-kHz seg-
ments on SSB/CW.

* 6 memory channels.

from base to mobile. External
back-up terminal on the rear.

* Automatic band scan.

* Dual digital VFO's.

* Transmit frequency tuning while
transmitting, for OSCAR
operations.

* Squelch circuit for FM/SSB/CW.

* Repeater reverse switch.

* Tone switch.

« CW semi break-in: sidetone

« Compact size and lightweight.

e Covers 143.9 to 148.9999 MHz.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

* H/LOW power switch. 25 or 5
watts on FM or CW.

* High performance noise blanker.

* RF gain control. * RIT circuit.

Optional accessories:

* KPS-7 Fixed station power
supply.

* PS-20 Fixed station power
supply (TR-9500 only)

* SP-120 External speaker.

* TK-1 AC adapter for memory
back-up
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LCD readout which permits
some rough editing of the mate-
rial before it is printed. The new
Sony pocket TV was interesting,
too. And | was pleased tq see
our book of programs for the
Caslo 702P on display in the
Casio exhibit.

Atari had one hell of a press
party to announce their relation-
ship with Spielberg. Fresh oy-
sters, escargots. . .it was a fan-
tastic buffet. The way to my
heart is definitely through my
taste buds.

For some reason, both the
CES and the NCC (National
Computer Conference) were
running concurrently, so Sherry
and | had to see as much of CES
as we could in two days and
then get aboard Eastern for
another trip to Atlanta and then
to Houston.

NCC, like CES, was a mad-
house. The attendance was
probably about the same, some-

QSL OF THE MONTH: W7VvZ

if this innovative eye-grabber makes you thirsty, it's no accident.
Send your QSL entry, in an envelope, to QSL of the Month Contest,
Editorial Offices, 73 Magazine, Peterborough NH 03458. Be sure to
include your choice of book from 73's Radio Bookshop.

where in the 80,000 or so range.
Like CES, | could easily have
spent the four days of the show
seeing it, meeting old friends,
and catching up on new prod-
ucts. | did spend a good solid

two days looking over perhaps
twenty or more new microcom-
puters, a wide variety of new
hard-disk drives, and enough

Continued on page 126

Well.. .1Can Dream,Can’ti?

by Bandel Linn K4PP

“| know you need the extra space for ham radio, so my mother is moving out!”
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The Memory Keyer
that started a
revolution

commands,
as well as text,
for automatic execution

The Heathkit xMatic Memory Keyer’s sneak
preview caused a sensation at Dayton in 1981,
and the excitement is still running high. Ask
about it on the air. Those who own one will tell
you it revolutionized their operating practices,
eased their hand fatigue, multiplied QSOs -
and increased the number of incoming QSLs.
In contest, you can proveit's the best every time,

Inside, a custom microprocessor stores up to
240 characters of text or commands. Variable-
length buffers eliminate wasted memory space.
Command strings let you sequence speed,
weight and repetition alterations or text in any
order you desire. Choose the speed (1-99), any
of 11 weight settings, plus spacing and message
repeat count, then sit back and collect contacts...

Capacitive-touch lambic paddles unplug and
store inside the keyer when not in use. Left
handed? A two-key function will reverse the
paddles! Or a socket will connectto your favorite
keyer. To boost copy, a 4-level random ‘practice’

mode permits €400 differen
and repeatable, 3000-character training se:
sions at any sp2ed you like.

Other features include a built-in sidetone oscil-
lator and speaker with volume/tone controls,
phone jack and earphone, message editing,
entry error alarm, self-diagnostics, battery back-
up and a unique auto-shutoff should you forget.
Complete details on the revolutionary uMatic
Memory Keyer are in the new Heathkit Catalog
and at your nearby Heathkit Electronic Center.*
Send for a free catalog! Write:

Heath Company, Dept. 011-934,
Benton Harbor, MI 49022 _,;,

In Canada, contact Heath Company,
1480 Dundas Street E.. Mississauga, ONT L4AX 2R7.

Visit your Heathkit Store

o W Where Heathkit
HE % ',..#' products are
Y ¢« L. %5 displayed, sold
X . . and serviced.
- (» See your telephone

white pages for locations.

*Units of Veritechnology

H I l l | Electronics Corporation inthe U.S.
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Albert D. Hearn WA4GKQ
98 SW 13th Avenue
Boca Raton FL 33432

his article describes an
easy-to-build AFSK (au-
dio frequency shift keyed)
modulator and demodula-
tor unit specifically de-
signed for microcomputer
RTTY operation. | take the
liberty of using the term mo-
dem here in describing this
unit since it is the common
computer-related term for
devices which perform digi-
talto-audio signal conver-
sions [mo’'dem (mo’dam) n.
an acronym for the term
modulatordemodulator. A
device used for com-
municating digital informa-
tion over analog transmis-
sion systems, such as
telephone or radio). Con-
ventional RTTY ter-
minology defines this as a
terminal unit.
| would like to start by
telling you a little about
how and why ! decided on
the particular design |
chose. | don't know about

Micro Modem
—a RTTY TU designed for computers

you, but | frequently find it
frustrating to read a con-
struction article and not
have the author tell me how
his design is different from
other similar designs, in
what ways it is better, and
what led him to take his ap-
proach. | believe you can
appreciate the result more
when you know the ratio-
nale for its being.

| knew very little about
RTTY mode when | started.
| read back issues of 73,
picked up a copy of the
RTTY Handbook,' and
talked to friends. | soon
learned the basics and
realized that there were on-
ly two things preventing me
from getting on the air—a
program for my microcom-
puter and a modem to con-
vert RTTY AFSK tones to
digital TTL-level signals,
and vice versa.

Writing the send-receive
computer program to trans-

Front view of RTTY modem.
10 73Magazine ¢ September, 1982

late serial Baudot data to
parallel ASCII (for the video
display), translate parallel
ASClI (from the keyboard)
to serial Baudot, and man-
age the keyboard and dis-
play operation was not as
difficult as | had imagined.
Again, previous 73 articles
and the monthly RTTY
Loop column by Marc
Leavey WA3AJR were ex-
tremely helpful. The June-
July issues of 1978 and 1979
contained programming
flowcharts and descriptions
which are easily adaptable
to most any type of com-
puter.

The next step was decid-
ing what to do about a mo-
dem, or terminal unit. There
seemed to be an abun-
dance of TU gear available
from various manufactur-
ers, but there were a couple
of problems with nearly ev-
erything | saw. First, the
prices were out of line with

what | was willing to pay.
Second, most had features
(for example, loop power
supplies and autostart)
which were for users who
were operating convention-
al electromechanical TTY
terminals, not computer
terminals. Other features
such as wide (850-Hz) shift
and CRT tuning indicators
were likewise judged as not
necessary for my initial
system.

The only other avenue
open to me was to consider
building my own terminal
unit. From my research into
the various ham magazines,
| found numerous TU con-
struction articles. Some
described only modulators,
others only demodulators,
and still others described
complete units. | was look-
ing for something that was
relatively simple, inexpen-
sive, and yet would give me
good operational perfor-
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Rear view of RTTY modem.



mance under typical HF
RTTY conditions— and
would work with my micro-
computer.

Selection of an AFSK
modulator was settled
when | saw the article in 73
entitled “Experimenting
with Tones.””2 The Exar
XR2206 function generator
IC can be easily connected
as a very stable two-tone
oscillator and can be keyed
using a TTL-level input. A
breadboard version of a
170-Hz shift generator con-
firmed my feeling that this
was the circuit | was look-
ing for. More on this later.

Selection of a demodula-
tor circuit was a different
and more difficult matter.
The designs based on phase-
locked loops (PLLs) like the
565 and the 567 appealed
to me because they are in-
herently frequency selec-
tive, relatively immune to
noise, and are specifically
intended to perform FSK
demodulation. Furthermore,
they are simple to work with
and are inexpensive.

[ first breadboarded a cir-
cuit based on the 565. This
worked fairly well but
seemed much more sensi-
tive to noise and QRM than
1 was comfortable with.
Too, it required a relatively
large number of compo-
nents external to the IC for
filtering, signal condition-
ing, and TTL-level conver-
sion. After a while | realized
that the same functions
could be accomplished
using the more comprehen-
sive capabilities of the 567
tone detector IC and could
be done with considerably
fewer external components.
The 567 also operates on a
5-volt supply which means
that no TTL-level conver-
sion is required on its
output.

Most published designs
of 567-based demodulators
use the single tone detect
technique in which only
one 567 is set up to detect
only one half of a RTTY
signal— either mark (2125

Hz) or space (2295 Hz).
Absence of the desired tone
is interpreted to mean
presence of the opposite
tone. In other words, if the
detector is set to look for
mark, any time a mark is
not being received, it is
assumed that a space is be-
ing received. Obviously this
assumption can be all
wrong under conditions
where fading and noise are
causing signal outages.
Also, it makes tuning dif-
ficult because CW signals
look like RTTY to the detec-
tor. You must actually
listen to the signal to deter-
mine the difference.

Even though | felt that
some of the designs | had
seen were less than ideal, |
also felt that | wanted to
use the PLL approach— spe-
cifically the 567. Basically,
it seemed that a demodula-
tor based on two PLLs, one
for mark and another for
space, would be the most
significant improvement. |
would discover later (after
having breadboarded a ver-
sion of this type of circuit)
that there were other im-
provements which could be
made.

One of the things |
learned about the 567 is
that its detection band-
width is extremely depen-
dent upon the level of its in-
put signal. Most designs |
have seen do not attempt to
manage the bandwidth, but
rather attempt to simply
keep input level below the

T
|

AFSK
AUDI0 o———

INPUT

LIMITER

MARK

MODULATOR

Interior view. 22-pin PC board plugs into socket mounted
on rear panel.

maximum at which the de-
vice will still function.
Below that maximum, vary-
ing input levels cause band-
width also to vary over a
wide range. A consistently
small bandwidth would be
preferable in order to
reduce the effects of QRM.
This meant that | would
want some type of limiter in
my design which would
maintain a minimum input
to the 567.

Another characteristic of
the 567 that caused me con-
cern was the fact that the
output will “chatter,” or
bounce, briefly when turn-
ing on. This is somewhat de-
pendent upon certain com-

binations of input level,
component values, and
how far off center frequen-
cy it is operating. This ap-
parently causes no prob-
lems when this type of cir-
cuit is used to drive conven-
tional electromechanical
TTY gear because of the
relatively long response
time of its components. It
can be a problem, however,
when used to drive a com-
puter terminal or other digi-
tal logic devices. This prob-
lem also would have to be
solved in my demodulator
design.

Let’s take a look now at
an overview of the circuit |
finally decided upon.

INPUT Oo—
{TTL-LEVEL)

7 MARK
i -——@» INDICATOR
1 MARK
aoaomupn.lnnuml DETECTOR | MOMARK
¥ MARK
2125Hz
MARK
SPACE e MODULATOR
X SUICER |—————=0 OUTPUT
soate (TTL-LEVEL)
SPACE
DETECTOR
22951z ” space
INDICATOR
¥ 1111k
SPACE
AFSK i | AFSK
GENERATOR AUDID
ouUTPUT
XR2206

Fig. 1. Block diagram of RTTY modem. Top is demodulator; bottom is modulator.
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RECEIVER PHONE
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I

SERIAL
INPUT PORT
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OUTPUT INPUT

TRANSMITTER

HF SSB8 TRANSCEIVER

SERIAL COMPUTER
OUTPUT PORY

Fig. 2. RTTY modem and computer in an amateur station.
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Fig. 3. Basic 567 tone-detection circuit.

Overview

Fig. 1 shows a block dia-
gram of the complete RTTY
modem, both the modula-
tor and demodulator.

The modulator generates
either mark tones of 2125
Hz or space tones of 2295
Hz, depending upon the
value of the keying voltage
on its input. The keying in-
put represents serialized
Baudot data from an out-
put port on the microcom-
puter. Each Baudot charac-
ter is made up of mark and
space bits, where a mark is
high and a space is low. The
output is nearly a pure sine
wave, amplitudes of the
mark and space tones are
equal, and there are no
switching transients.

The demodulator portion
of the modem consists of a
limiter, dual PLL detectors,
and a slicer. The limiter
controls input level and en-
sures consistent detector
operation. Two indepen-
dent tone detectors are set
to react to the presence of
input frequencies on, or
very close to, 2125 Hz and
2295 Hz. The passbands are
narrow enough to prevent
erroneous locking onto
nearby QRM and also nar-
row enough that the two
passbands do not overlap.

LED indicators attached to
each section serve as tuning
aids. Alternating flashes in-
dicate a legitimate 170-Hz-
shift RTTY signal.

Output from the individ-
ual detectors is fed into a
slicer. Here the two inputs
are combined back into a
single output going to the
input port on the micro-
computer. Again, mark is
high, space is low.

Fig. 2 shows how the
modem fits into an amateur
station.

567 Tone Decoder IC

In order to understand
how the RTTY modem
works, it is necessary to
know a little something
more about the 567. Basi-
cally, it is a phase-locked-
loop tone detector which
provides an open-collector
output on pin 8 (see Fig. 3).
When an input signal is
present on pin 3 which falls
within its capture passband,
the output shorts to ground.
Thus, if the output is
“pulled up” to 5 volts
through an appropriate
resistor, Ry (current must be
limited to 100 mA or less),
TTL-level transitions be-
tween 0 and 5 volts can be
achieved. External com-
ponents attached to other
pins set center frequency,
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bandwidth, and output
delay.

For the purpose of de-
tecting RTTY signals, we
want a center frequency of
either 2125 Hz or 2295 Hz.
In Fig. 3, Ry and Cy deter-
mine center frequency by
the approximation: f,=
TRy Cy).

Now, for RTTY, we want
a minimum passband, for
two reasons—to eliminate
QRM and to prevent detec-
tion of both mark and space
tones at the same time. Re-
member, they are only 170
Hz apart. C; and input volt-
age level V; determine
bandwidth. The formula
used to approximate band-
width in terms of percent
of fy is: BW (% of fg)=
1070V Vi/foC2 , where CZ is
in uF and V;is in volts rms.

A word of caution: The
formula becomes less us-
able at lower values of
V; (near 20 mV) combined
with values of C; below
about .5 uF and f, values in
the 2000-3000 Hz range. Ac-
tual bandwidth realized is
less than predicted by the
formula.

The last characteristic of
the 567 with which we must
be concerned is output de-
lay. All PLLs exhibit some
delay to lock onto an input
signal and confirm its pres-
ence on its output. This is
expressed in terms of num-
ber of cycles (of input fre-
quency). For 60-wpm RTTY,
each bit (a Baudot charac-
ter is a start bit, five data
bits, and a stop bit) is 22 ms
wide, except the stop bit
which is 31 ms. We there-
fore want output delay to
be something considerably
less than 22 ms— which is

46 cycles for a mark bit
(022 sec. x 2125 Hz) and
50 cycles for a space bit
(022 sec. x 2295 Hz).

Unfortunately, output
delay is controlled by C,,
and in a way that is op-
posite to the way it affects
bandwidth. In other words,
for large values of C;, band-
width is small and output
delay is large. We would
rather have both small |
said earlier, however, that
at low input levels and low
values of C,, bandwidth is
significantly smaller than
predicted by formula—and
small output delays are
obtained at the same time!
This is clearly a case of
having your cake and
eating it, too.

The circuit described in
this article has a measured
output delay of about 15
cycles, or about 7 ms. This
means that the mark detec-
tor, for instance, takes 7 ms
to lock onto a 2125-Hz in-
put, resulting in an output
which is only 15 ms wide,
not 22 ms. If my circuit
were of the type that uses
only one PLL, the output
would be severely distort-
ed. Marks would be too
short and spaces would be
too long. Using dual detec-
tors with an appropriate
slicer eliminates this
problem.

Demodulator Circuit
Description

Refer to Fig. 4. A jack is
provided to attach a speak-
er for monitoring input
audio from your receiver. A
switch allows monitoring at
attenuated volume, by-
passing the attenuator for
tuning purposes, or not
monitoring at all.

The limiter is a high-gain
amplifier using a 741 op
amp (U1) which has parallel
reversed diodes in its feed-
back path. The effect of the
diodes is to limit output to
about .6 volts—the for-
ward-bias drop across a
silicon diode. Gain of the
amplifier is very high for
low-level input, before the
diodes begin fully conduct-



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

Send and receive ASCII, Baudot and Morse code
Full length 72 character lines and 24 line screen
True “ASR” operation — pretype while receiving
50 Line pretype, on-screen transmit buffer

150 Line receive display buffer

MS03100 adds 450 lines of MAILBOX message storage
P31 green, 12 inch display screen is built-in
Control functions are clearly marked on keytops
On-screen status indicators with real time
Upper-lower case ASCII with ALL control codes
45, 50, 57, 74, 100 baud Baudot

110, 150, 300, 600, 1200, 1800, 2400, 4800, and 9600 baud
ASCII — full or half duplex

1to 175 wpm send and receive Morse code
Current loop or RS232 1/0 interface

ST6000 has tuning oscilloscope and loop supply
Three RTTY shifts: 170, 425, or 850 Hz

Multiple active RTTY filters and detector stages
Crystal controlled RTTY transmit tones
Printers available for hard-copy of all 3 codes

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

HAL COMMUNICATIONS CORP. s

BOX 365
URBANA, ILLINOIS 61801 217-367-7373
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Fig. 4. Demodulator circuit. Audio input is from phone output of receiver. Output goes to
computer input port. LEDs indicate RTTY signal.

ing. As input increases, gain
decreases logarithmically
due to the small-signal
conduction characteristics
of the diodes. If you look at
the limiter output on a
scope, you will not see a
flattop square wave, but in-
stead a waveform with
more rounded tops. Cou-
pling capacitor C3 is re-
quired to block the dc bias
(+ 6 V) on the output of U1.

Limiter output is further
reduced by voltage dividers
R2-R3 and R4-R5 to approx-
imately 30 mV rms which is
used as input to PLLs U2
and U3. This sufficiently
low-level input ensures a
bandwidth of only about
100 Hz, or + 50 Hz either
side of center frequency.
Trimpots R7 and R8 set cen-
ter frequency.

Output on pin 8 of U2
and U3 falls low when the
expected frequency is de-
tected, which turns on the
associated LED. | men-
tioned before that this out-
put contains a 7-ms delay
and also has approximately
1 ms of chatter.

These outputs are fed in-
to a slicer which is simply
an R-S flip-flop constructed
of two NAND gates. Actu-
ally, the slicer in this circuit
is intended to do more than
simply recombine its two
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RTTY DATA
SPACE
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UTPUT OF
PACE DETECTOR
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QUTPUT OF NoMARK
MARK DETECTOR
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;I_]t .
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QUTPY
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) SPACE

A= | ]

L

Fig. 5. Slicer reconstructs original data from separate detec-
tor outputs. Notice that distortion is corrected and that the
ouput signal has been delayed by 7 ms from original.

inputs into a single output.
First, it serves as a debounc-
ing circuit to eliminate the
chatter | just mentioned.
Secondly, it nullifies the
output delays of the PLLs.
To illustrate how this works,
refer to Fig. 5. Individual
output delays of each of the
two detectors are shown as
being exactly equal when,
in reality, they may differ a
little. Anyway, the slicer
output is almost entirely
free of distortion and is de-
layed in time by 7 ms.

The final advantage of
the flip-flop slicer is that it
only changes states if both
mark and space tones are
present. If noise or momen-
tary loss of signal occurs
during a single bit, its out-
put state is maintained until
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the opposite tone is detect-
ed. This certainly doesn’t
solve all types of signal
problems, but it helps.

A switch is provided on
the output to select normal
or reversed shift operation.
Most amateurs use normal
shift (mark=low tone,
space= high tone) and
lower sideband on HF RTTY.

Modulator Circuit

Fig. 6 shows the AFSK
modulator portion of the
RTTY modem. It is based on
the XR2206 function gener-
ator |C. Although this de-
vice has many uses, it is es-
pecially designed for two-
tone AFSK generation. Read
the excellent article by
W2FPP for additional infor-
mation.?

Mark and space frequen-
cies are independently set
by timing resistor trimpots
R9 and RI10 respectively.
The timing capacitor be-
tween pins 5 and 6 is com-
mon. Qutput on pin 2 is a
sine wave and is phase-con-
tinuous when switching,
which makes it well suited
for SSB FSK modulation.
Component values should
be high quality for best
results.

The keying signal is ap-
plied to pin 9 and is a TTL-
level signal directly from
the microcomputer output
port. + 5 volts selects the
mark generator and 0 volts
selects space.

Resistor R11 (10k) con-
trols output level. This
results in approximately 1
volt pp to the microphone
input of the transmitter.
Other levels may be ob-
tained by changing this
resistor.

The earphone jack was
installed so that the output
can be monitored for test-
ing purposes.

Power Supply

The power supply is rath-
er straightforward (Fig. 7).
The center-tapped trans-
former serves both the + 5-
and + 12-volt supplies. Low
current requirements allow
the LM340 regulators to be
mounted directly to the PC
board without heat sinks.

Construction

| built the RTTY modem
on a Radio Shack 42 ""x 4"
universal PC board with a
dual 22-pin edge connector
and mounted everything in-
to a 3% ""x 8'x 6” metal
box (see photos) also avail-
able from Radio Shack. Fig.
8 shows the component lay-
out and pin allocation that |
used. Layout is not critical,
which allows a lot of flex-
ibility in how you might
build your own version. | in-
tentionally left an area
open on the board to give
me room to later build a
bandpass filter to help
reduce QRM problems.



Its Hard To Be Humble When Youre
Number One On 2 Meters!

We wish we could take about ten pages in this magazine

and reprint the stacks of rave notes that come back in with the
warranty cards from our happy KDK owners. Then again, we wish we
could take the space to go on and on about how the many thousands of KDK

owners have put us in the number one spot in two meter FM equipment.

Better still, we think that just to show you the picture and give you the specifications and
then slyly suggest you ask any KDK owner about the radio, will convince you. If that won't

convince you, well, you just can’t be convinced of anything!

*KDK continues the tradition of being the ultimate in VHF FM mobile
operafions. We make maximum use of multiple function, multiple shaft
controls and only three sets of knobs are located on the front panel.
Still many new features have been added, such as digital RIT, reverse
button, memory channel readout number and more!

eThe new KDK 4 bit microprocessor chip has in-house developed
software which makes all these new features possible.

*Modern styled front panel with dials intelligently arranged so you can
best utilize the multi-function, easy to handle controls. We gave it a very
heavy textured paint finish that is highly resistant to scratching!

eFrequency coverage 143.005 - 148.995 mhz. S/N better than 35 db
at 1 uv input. Better than .2 uv at 12 db SINAD. Squelch sensitivity
better than .15 uv. Bandwidth at —6db: +6khz, at —60db: *+16khz.
Image ratio better than 70db. Double superhetrodyne. Transmitter uses
variable reactance frequency modulation with maximum deviation set
at +5khaz.

*RF power is a good, clean no spurious signal of 25 watts on high and
5 watts (adjustable) on low.

¢ Good audio with the famous KDK audio output capability of 1.5
watts ... you can't blow out our audio IC!

eNitads for memory retention built in, nothing extra to buy. Disconnect
the FM2030 from the power source and the memories remain!

*Easy to use mobile mount with instant disconnect knobs for fast,
simple removal. DC Cable and mounting hardware, spare fuse, external
speaker plug and complete simplified instruction book includes circuit
diagrams and even complete alignment instructions! No extras to purchase!

INTRODUCTORY PRICE!
Includes Tone Pad Microphone

$309

and all accessories. Shipping: $5.00 eastern US.A. $7.50 western US.A.

¢ 10 memories in 2 memory banks of 5 each (A&B). Any memory can
be changed instantly.

* Control functions: Select memories, show memory channel number,
or select memories and show frequency of channel, or dial frequencies
with two speed selectable control. Instant choice of either 5§ or 100 khz
tuning steps. Programmable band scan limits and memory scan.

¢ Frequency shown in 5 bright LED digits. LED indicator shows when
signal is received (unsquelched), LED indicator shows transmit. Modern
LED bar meter shows signal strength of received signal and on transmit
shows relative output power.

®Microphone includes tone pad, and up and down buttons to change
dial frequency or memory channels.

® A standard microphone with up-down buttons only is aveilable
separately.
*The FM 2030 is basically as easy to use as a crystal receiver with
rotary switch frequency selection for full ‘“eyes-on-the-road” mobile
operation.

* And, in case we forgot to mention it, we are proud to continue our
famous KDK quality and ruggedness!

® Smaller case size: 55mm (2 3/16") high, 162mm (6 3/8") wide,
182mm (7 3/16"") deep.

WORLD'S FAIR NEWS! KDK 2 meter radios are the only FM
units chosen to be used at the World's Fair Ham Station

NOW YOU HAVE JUST SOME OF THE FEATURES... IT'SUPTO YOU TO DECIDE!

WRITE FOR BROCHURE — DEALER INQUIRIES INVITED!
Warranty information available from your dealer or direct

Company reserves the right to change specifications
and prices without notice.

Exclusive USA, Central and South American Distributor
Mail Order — COD — Bank Cards g

ORDER NOW DIRECT
CALL TOLL FREE

800-251-4141 @ KDK

This number for ORDERS ONLY!

ORDER DIRECT or at your dealer!
DISTRIBUTED BY:

- KDK DISTRIBUTING CO. INC.

617 SOUTH GALLATIN ROAD - MADISON, TN 37115 — PHONE (615) 865-7949 — TELEX 80-8327



When | decide to build it,
I’ll just insert it in the circuit
ahead of the limiter on the
demodulator. The frequen-
cy-adjust trimpots for both
the modulator and the de-
modulator are mounted on
the board such that they are
easily accessible when the
board is plugged into the
cabinet.

When working with TTL
devices, it is normally good
practice to add decoupling
capacitors between the
+ 5-V supply pins and
ground. Although not
shown in the circuit dia-
gram, disc capacitors 0.1 to
01 uF with short leads
should be attached to the

7400 (pin 14) and to each of
the 567s (pin 4).

Most parts, including the
trimmer pots and the
XR2206 IC, are available
from Jameco Electronics,
San Carlos CA 94070.

Alignment

Use a frequency counter
to align the AFSK modula-
tor. Attach the counter to
the output jack, ground the
input jack (or pin 9 of the
XR2206) to select the space
timing circuit, and then ad-
just trimmer R10 to get
2295-Hz output. Now re-
move ground on the input
jack (or pin 9) which selects
the mark timing circuit, and

S)AUDIO OUTPUT
S1VOLT
PEAK - PEAK
sl2v 1 16
is_ ¢ |
4 A1
b7 o| xm2208 4y
RII
10K o 1 220
] eARPHONES
12V
. aTK ‘ 13
104F
i OluF o 37
MYLAR 5 iy
7 10
MARK * 45V 1uF
SPACE: OV 34 2 T
TTL-LEVEL /Jv
INPUT
33K 33K
R9 RIO
20K 20K
MULTI MULT!
TURN TURN
h i

MARK
ADJUST
2125Hz2

SPACE
ADJUST
2295 M1

Fig. 6. AFSK modulator circuit. Input comes from com-
puter. AFSK output signal goes to microphone input of S5B
transmitter. Earphone jack is for monitoring output.

FUSE
250maA

IHOVAC 110VAC

ON/OFF

{A BRIDGE
RECTIFIER

OR (4) IN4OOI's

then set trimmer R9 to get
2125-Hz output. This com-
pletes modulator align-
ment.

Now align the demodula-
tor. First, the mark detector.
Apply a 1-V pp 2125-Hz sine
wave to the demodulator
input jack. | use the fre-
quency marker signal from
my transceiver, adjusted to
frequency using the fre-
quency counter, and adjust-
ed to level using a scope.
Adjust mark trimmer R7 un-
til the mark tone LED indi-
cator comes on. Now find
the position which is mid-
way between the two posi-
tions where the LED goes
off. The center frequency
should now be at or very
near 2125 Hz. Alignment of
the space detector is done
in the same manner for a
frequency of 2295 Hz.

At this time, you should
verify that the bandwidth of
each detector is no more
than 150 Hz, or + 75 Hz on
either side of center fre-
quency. With your receiver
feeding into the input, slow-
ly tune across a heterodyne
or marker tone. One of the
LEDs should light briefly
and then the other. There
should be a "dead spot” in
between where neither LED
is lit. There should not be
any time when both LEDs
are on for the same tone. If
you have problems with
these verification tests,
check alignment of each
detector and check to make

+12vDC

REGULATED
IS
IN| LM340T |ouT
12v
GNO
4704F 68 uF
3sv 35y
TANTALUM
: :4vo,r ‘ : 68uF
S 35V S 35V
TANTALUM
+ 3V
] REGULATED
N Lm3apT  [OUT j
. sv
330
7 POWER ON

INDICATOR

Fig. 7. Power supply. Provides regulated + 5 Vand + 12 V.
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sure that the input on pin 3
of each 567 is no more than
3040 mV pp.

Operation

Using the modem on the
air is pretty simple. When
transmitting, the AFSK
modulator is driving your
transmitter at 100% duty
cycle. So make sure that
you set your microphone
gain for reduced rf power
output to protect your
finals.

In receive mode, tune
your receiver around the
RTTY portions of your fa-
vorite band and then look
for the distinctive blinking
of the mark and space LED
indicators when a valid
RTTY signal is found. Make
sure that your receiver’s
audio output level is suffi-
ciently high to produce
good, solid LED flashes.
Also, you will usually want
the Shift switch in the Nor-
mal position.

Summary

The RTTY modem was
designed to provide inex-
pensive yet reliable opera-
tion for the amateur who
wants to quickly get on
AFSK RTTY. Because |
wanted to use it with a mi-
crocomputer terminal, | at-
tempted to eliminate some
of the problems of other
designs which were asso-
ciated with conventional
TTY terminal operation.
The design is simplified by
the use of a single IC modu-
lator and a demodulator
based on dual PLL tone
decoders. Dual decoders
have advantages over de-
signs which use only a sin-
gle decoder: They are easy
to tune, immune to certain
types of signal fading,
noise, and distortion, and
will not react to CW signals.

Although built to inter-
face directly to my com-
puter input/output ports,
other types of interfaces,
such as RS$232C, current
loop, or UART, could cer-
tainly be used if the ap-
propriate circuitry is added.
This makes no difference to

Reader Service for facing page . 5—



FEATURES SO
UNIQUE AND
OF SUCH
SUPERIOR
COMMERCIAL-
GRADE
QUALITY,
THAT...

IT CARRIES A @) YEAR

» 8 MHZ COVERAGE, CAP/MARS BUILT IN: 142 .000-149.995
MHz in selectable steps of 5 or 10 kHz. COMPARE!

» TINY SIZE: Only 2" H x 55" W x 6.8" D! COMPARE!

* MICROCOMPUTER CONTROL : At the forefront of technology!

* UP TO 8 NON-STANDARD SPLITS: Ultimate versztility for
CAP/MARS. COMPARE!

* 16-CHANNEL MEMORY IN TWO 8-CHANNEL BANKS: Retains
frequency and standard offset.

« DUAL MEMORY SCAN: Scan memory banks either separately
or together COMPARE!

« TWO RANGES OF PROGRAMMABLE BAND SCANNING:
Limits are quickly reset. Scan the two segments eithe- separately
or together. COMPARE!

« FREE AND VACANT SCAN MODES: Free scanning stops 5
seconds on a busy channel. Vacant scanning stops on unoccupied
lrequencies

+ DISCRIMINATOR SCAN CENTERING (AZDEN EXCLUSIVE
PATENT): Always stops on frequency

* TWO PRIORITY MEMORIES: Either may be nstantly, recalled at
any ime. COMPARE!

* NICAD MEMORY BACKUP: Never lose the programmed channels!

* FREQUENCY REVERSE: The touch of a single buticn inverts
the transmit and receive frequencies, no matter what the offset

* ILLUMINATED KEYBOARD WITH ACQUISITION TONE:
Unparalleled ease of operation.

* BRIGHT GREEN LED FREQUENCY DISPLAY: Easdy visible

-

PWR/vOL
N

SQL
A4
'

STEP SCAN TON
A 8

) a2

EXCLUSIVE DISTRIBUTOR
AMATEUR-WHOLESALE ELECTRONICS TOLL FREE..
8817 SW. 129th Terrace, Miami, Flonda 33176 Telephore (305) 233-3631

MANUFACTURER

2 AZDEN

(1
~

JAPAN PIEZO CQ, LTD.
1-12-17 Karmirenjaku, Mitaka, Tokyo, 131 Japan

OFF

-

HOWN AC TUAL SIZE

M MODE

BOoBanDo
atfon

3 ﬂeEIpD (€ ] . \‘

albnag s

LIMITED WARRANTY!

even in direct sunbght

* DIGITAL S/RF METER: Shows incoming signal strength and
relative output

* BUSY-CHANNEL AND TRANSMIT INDICATORS: Bright LEDs
show when a channel is busy and when you are transmitting

» FULL 16-KEY TCUCHTONE " PAD: Keyboard functions as
autopatch when transmitting

« PL TONE: Optional PL tone unit allows access to PL repeate-s.
Deviation and tone frequency are fully adjustable

+ TRUE FM: Not phase modulation. Unsurpassed intelligibility and
fidelity

* 25 WATTS OUTPUT: Also 5 waltts low power for short-range
communication and battery conservation. (Transmitter powea
is fully adjustable)

* SUPERIOR RECEIVER: Sensitivity is 0.2 uV for 20-dB quietng
Audio circuits are designed 1o rigorous specifications for excep-
tional performancz, second to none. COMPARE!

« REMOTE-CONTROL MICROPHONE: Memory A-1 call, up/
down manual scen, and memory address functions may be
performed withou touching the front panel' COMPARE!

+ OTHER FEATURZS: Dynamic microphone, built-in speaker,
mobite mounting bracket, remote speaker jack, and all cords.
plugs, fuses and F ardware are included.

* ACCESSORIES: CS-6R 6-amp ac power supply, CS-AS remote
speaker, and Com munications Specialists SS-32 PL tone module

+ ONE-YEAR LIMI"ED WARRANTY!

ncw (3

.800-327-3102
Telex: 80-3356

Telex: 781-2822452




*12 VOLT *+5 VOLTY
POWER SUPPLY POWER SUPPLY

AREA RESERVED FOR
200H:z BANDPASS FILTER

ain, horizontally and vertically-polarized antenna
or 2-meter, ali-mode operation. It is compietely
hand cratted and polished, and comes with &
30-day money-back guarantee.
* Maximum power 1 KW
* Bandwidth VSWR less than 2:1 (50 ohms) from 14310 149 MHz,
note: depending on vehicle and mounting.
* Gain Unity [vertical with respect to & quarter-wave antenna,
horizontal with respect to a dipole] |
* Matching system Gamma |
ize 20 x 20 x 20inches ‘
Center trequency 146 MHz AFSK
“ Suggested mouting Hustler, Hy-Gain or similar mast. or 20-inch length MODULATOR
ot /8" threaded rod to match standard magnetic mount TRIM POTS
note: mount has 58" dia. hole and tightening screws for mast or rod.
* Input impedance 50 ohms, nominal
Introductory price (through end of October 1982) $49.95 + postaae

THE 2-METER SQUARE 18 a unity-gain, hornizontally polatized antenna
) for 2-meter, all-mode mobile operation. It is completely hand cratted
and polished, and comes with a 30-day money-back guarantee.

“ * Maximum power 1 KW
* Bandwidth VSWR iess than 2 1 (50 ohms) from 144 t0 147.3 MHz

note: depending on vehicle and mounting
Me te r * Galn Unity with respect to a dipole antenna
* Matching system Gamma 9 0 5 9 9
“'Size 107X 10" x 4" Fig. 8. Parts layout and pin configuration (top view).
* Center frequency 144.2 MHZ
{adjustable)
* Suggested mouting Hustler,
y-Gain or similar mast. or 20-inch

AFSK
DEMODULATOR
TRIM POTS

9| DEMOD IN

12| SPACE LED
CENTER TaP
DEMOD OUT {NORMAL)
DEMOD OUTY (REV.}

21|+5V
22| GROUND
N,

length of 3/:" threaded rod to
tch stand 1 1 1 i “Ex.
U i e -l AR the basic operation of the 2. George Allen W2FPP, “Ex

50 ohms, nominal ) ) "
lgu'odb:cl‘o 2?';3; ggvouthena ot modem. perimenting with Tones,” 73,
et e e i i . February, 1979, page 62.
Texas residents. please add appropriate sates tax . I WISh to thank BI” ) Har 3 J Uh yL h p“g WBQATW
Call of write for our prices on the JWL QUADS, DELTA rington WB4PEO for his as- - John Loughmiller s

LOOPS, and QUAGIS tor 50, 144, 432 and 1296 MH. Dy ] P “Diai = S
coming soont 4 j sistance during the testing  Digiratt—RTTY AFSK Genera
tor and Demodulator,” Ham

Please ask about custom-made antennas o your de- “ H

sign. . .available by special quotation phases Of thlS prO]eCt. . Radio, September, 1977, page 26.
. Li 00k iona
ELECTRONICS 4. Linear Data Book, National

AICHARD A EARL (Dick) WBSJWL Reterences Semiconductor Corp., 1976.
a8 W e S 1. The New RTTY Handbook, a 5. 73 Magazine, special RTTY

Houston, Texes 77080

PHONE: (713) 464 7720 73 publication, 1978. issue, September, 1977.
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SWD-1 VIDEII GONVERTER

FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems (o re-
move the KHz's signal from a
distorted video {channel 3 In,

out) and also pass thru the

normal undistorted/detected
audio signal. Rocker switch
selects operating mode to remove KH2's
distortion from the video or pass all other chan-
nels normally. Simple to assemble—less than 30

Pre-tuned. Input/output Channel 3. Impedance

minutes.
75 ohms. 117VAC
SWD-1 video Converter Kit

VTR AGCESSORIES

IMON VIDEO STABILIZER

Simple Simon Video Stabilizer
Model VS-126. eliminates the ver
tical roll and jitter from “copy guard

$69.95

large screen projectors or on an
other VTR. Simple to use. just adjust
the lock control for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. Includes
12V power supply

VS-125 Video Stabilizer, wired

$54.95
SIMPLE SIMON VIDEO SWITCHING BOX

7

The Affordable Video
Control Center
Excellent in isolation and no loss
routing system. Simple Simons VS8-
300 Video Switching Box enables
you to bring a variety of video components
together for easy viewing/dubbing. Also you gain the ability to record
one channel while viewing another. Unit includes two F-type quick

connector ended cables.

VSB-300 Video Switching Box, wired $19.95

UHF ANTENNAS and AGCESSORIES
MDS-AMATEUR-ETV 32 ELEMENT

® Not A Kit
©19-25GHz  ®38%" Long
® 23dB Average Gain ® Commercial Grade
® Die Cast Waterproof Housing with 4%4” x 2%4"

Area tor Electronics
® Includes P.C Probe, F-61 Connector and Mounting Hardware

MAE-2 32 Element YAGI Antenna $23.95

Kato Sons’ Down Gonverter Kit  #1.9 - 2.56Hz4
Designed for Simple Simon by former Japanese CO Amateur Magazine's UHF
Editor Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum
gan. Circult board fits inside MAE-2 antenna housing Requires 1 hour assembiy
IC and capacitors pre-soldered
Model KSOC-KIT 1.9 - 2.5GHz Down Converter Kit

$34.95

Kato Sons’ Regulated Varible DC Power Supply
For use with KSDC-KIT 1.9 - 2.5GHz Down Convertes. Completely assembled
with Attractive Cabinet, TV/Corwerter Mode Switch. Frequency Control and
LED Indicator,

Model KSPS-1A Assembled Power Supply $23.95

ORDER ALL THREE ITEMS
MAE-2. KSOC-KIT and 37495

KSPS-14 far Onty
Regirar pnce N ordered separately S82 BS
CO-AX CABLES ARE NOT INCLUDED

ZYZZX VHF-UHF Wideband Antenna Amplitier
*

SPECIAL
INTROOUCTORY
SAVINGS

vi‘

y
oi"

d

nu-u
P

nevululiunavy New HYBRID IC Broadband Amplitiers

Model ALL-1 12dB Gain

50 MHz - 900 MMz yyo401 2112 3508 Gain
These units are not avaiiable anywhere else in the workd Each und will serve many purposes and 15
avadable in Kt or Assembled form (deal for outdoor of indoor use 1/0 impedance is 75 ohms
Ampithers include separate co-ax feed power supply. Easty assembled in 26 minutes. No cods,
capachors to tune o adpst
ALL-Y Complete kt wipows supply  $24 95
ALL-2 Complete ket w/powes supoly 3495

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

ALL-t Wired Tested w/pwr supply
ALL-2 Wred Tested w/pwr supply

53495
4495

- = = 4
o o -
! \ o9
4\. §
- -

STVA-3 YagiAntenna 14 548 Gam, Selectable 75 or 300 ohm
Channel 60-80 51995
STVA-4 YagAmenna 14548 Gan Selectable 75 or 300 ohm
Chamnel 44-52 $19.95
RG-59/U 75 ohmiowlossCoanCabe ~ $.12p/h  F-59ComConnecter  § 39wm
MT-1  Special UHF 75-300 ohm Matctung Transtormer $1.45 ea.

video tapes when playing through |

Switch to Bambi !

Electronically

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

easy as pushing buttons.

. the drudgery of disconnecting and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace
out ...not being able to use more than one function
at a time.
Bambi lets you enjoy using your video equipment the
way it should be ... electronically and on line at the
push of a button.
BEVS: ¥129%
BEVS-1 wired
@~ ® e e
T A ok a
®m™
(_.) -
Bambi's front panel was designed with the Check the quality of Bambi against that of Bambi's Specmcanonl B
uset in mind. Computer styled construction, much higher priced competition. All sotid Q Pl dance B éﬁzf‘wd;
with soft-touch keyboard (rated for over 10 state electronic switching provides low atten- : N\"N 4:5 s
million operations). arranged in matrix form uvation {3d8). wide frequency response [40- ® Input Return Loss 12d8 mn
allows easy input/outout selection without 890 MH2). and excellent isolation between ® Isolation . 8508 min,
refering 1o charts. Functions selected through  signal sources {each /O section indwidually 4 ?0:@' feq 117VAC 60 Hz. 2W
the keyboard are | displayed on heilded for 65d8 min. isolation s e 10% W x 6% 0 ‘4"7“"'2
the 18 LED status indicators.
UHF TUNER ;..f’ 7+11 PWD
Model UES-AS56F
$24.95 g PARTS KITS
-
¥ Re &1 /8
Freq. Range UHFAT0 - 889MHz U“ Xt PARY
Antenna Input 75 ohms o a No w0 DESCRIPTION PRICE
1 WI-PWD Varactor UHF Tuner, Model UES-AS6F $24.95
- h
Channel: 183 0upuiChanelis 2 2CB1-PWD Printed Cwcuit Board. Pre-drilled 18.95
:.1: ':n‘ OESCAIPTION PRICE 3 3TP11-PWD PCB Potentiometers 4-20K. 1-.5K. 2-10K, 2-5K
1 VTI-SW  Varactor UHF Tuner, Model UES-ASEF 524,95 141K and 1-50k {11 pieces) 8.95
2 CB1-SW  Printed Circuit Board. Pre-Drilied 18.95 4 4FR-31-PWD  Resistor Kn, W, 5% 29-pcs, % W 2-pcs 4.95
3 TP7-SW  P.C.B. Potentiometers, 1-20K. 1-1K. and 5 SPTI.PV/D Power Transtormer, PRI-117VAC. SEC-24VAC
5-10K ohms, 7-pieces 595 at 500ma, 9.95
4 FR35-SW Resistor Kit, % Watt, 5% Carbon Film_ 32-pieces.  4.95 6 6PP2-PWD Panel Mount Potentiometers and Knobs, 1-1KBT
§ PTI-SW  Power Transtormer, PRI-117VAC, SEC-24VAC and 1-5KAT with switch 5.95
250ms 6.95 7 18517-PwD IC's 7-pes. Diodes #-pcs, Regulators 2-pes
6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT Ttansistors 2-pcs, Heat Sinks 2-pes 29.95
and 1-5KAT w/Switch 5.9% 8 SCE14-PWD  Electiolytic Capacitor Kit. 14-pieces 6.95
7 SSW-SW IC's 7-pes, Diodes 4-pes. Regulators 2-pes 9 9CC20-PWD  Ceramic Disk Capacitor Kit, 50 WV. 20-pes 1.95
Heat Sink 1-piece 28.95 10 10CT5-PwD Varible Ceramic Trimmer Capacitor
8 CE9-SW Eleclm.mit_ Capacitor Kit, 9-pieces p 5.9 5-85pid. S-preces 4.95
9 CC33-SW Ceramic Disk Capécllnr Kt SUIWV 33-pieces 795 11 11L5-PWD Coi Kit, 18mhs 3-pes, .22jths 1-piece (prewound
10 CT-SW  Vanble Ceramic Trimmer Capacitor Knt. nductors) and 2 T37-12 Fernte Torod cores
" Lesw 2'6.53'“ lsa-p:“; 22ptha 1-piece ( d = T e
oil Kit. 18mhs 2-pieces, .22pths 1-piece (prewoun " g 2- q 3
inductors) and 1 13712 Ferrte Tamoid 12 12CS-PWD chSTG ets ;'u Tlay 8 pin 4-pes. 14 pin 1-pc -
Core with 3 f1 of #26 wire 500 g g o
13 13SR-PWD Enclosure with PM Speaker and Pre- drilied
12 ICS-SW  L.C. Sockets, Tin inlay. 8-pin S-pieces i
and 14-pin 2-pieces 195 Backpane! for mounting PCB and Ant. Terms 14.85
13 SR-SW  Speaker. 418" Dval and Prepunched 14 14MISC-PWD  Misc. Parts Kit, Inciudes Hardware, (6/32, 8/32
Wood Enclosure 14.95 Nuts & Bolts), Hookup Wire, Solder, Ant. Terms
14 MISC-SW Misc. Pans Kit Includes Hardware, (8/32. 8/32 OPOT Ant. Switch, Fuse, Fusehoider. etc 9.95
Nuts, & Bolts}, Hookup Wire, Ant. Terms, DPOT 15 15MC16-PWD  Mylar Capacitors. 14-pes and Silver
Ant. Switch, Fuse. Fuseholder, erc. 9.95 Mica Capacitors 2-pieces 7.95
When Ordering All Items. {1 thru 14), Total Price 139.95 When Ordering Al Items. (1-15), Total Prica 159.95
- ™ Avallable by Mail Order Only
S|MPLE SIMON EI.ECTRONIC KITs, Inc. Send Check” or Money Order. Minimum
3871 S. Valiey View, Suite 12, Dept. 7, Las Vegas, NV 89103 S'ded'l, $16.95 :dd 1036 S;fg‘gg a;"dr
andling on orders under : o
'““3:;;" vor ™ | in Nevada Calt 702- 871 '2892 orders over $40.00, add 5%. Minimum
QUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00
1- 8%-78 2-371 6 VISA and Mastercard Acceptable
Outside Nevada Call *Check orders will be held 30 days before shipping
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G. L. Hale KQJH
6334 Edward Street
Norfolk VA 23513

F1 for the Hot Water 101
— all the way with FSK!

he Heathkit HW-101 is

one of the most popular
transceivers on the market.
It is available for a fraction
of the price of some of the
fancy rigs, uses tubes, and
has plenty of room on the
inside for modifications. A
comprehensive technical
manual comes with it which
includes X-ray views of all
the boards and a complete
explanation of how it goes
together —mechanically as
well as electrically. Many
used HW-101s are available

at hamfests and in the vari-
ous ham magazines. The
LMO (vfo) is stable and the
rig would seem to be an
ideal candidate for RTTY.
The only problem is a very
limited amount of informa-
tion about how one might
go about putting this jewel
on RTTY.

Faced with this dilemma,
I decided to grab the bull
by the horns and see what
could be done. There are
two methods of obtaining
FSK from a sideband trans-

4

Photo A. The circuit board is mounted on the left side of the
LMO. The shift-adjust cap can be seen on the upper left cor-

ner of the board.

20 73Magazine * September, 1982

mitter: 1) the AFSK method
and 2) the FSK method.
The AFSK method con-
sists of feeding audio tones
into the microphone jack
while running the transmit-
ter in the USB or LSB mode.
If carrier and unwanted
sideband suppression is suf-
ficient, the resulting signal
is identical to a true FSK
signal when detected on the
air. The drawbacks to this
method, however, are many.
Many transmitters do not
have sufficient carrier sup-
pression and it is easy to

/
»

over-drive the transmitter
and cause splattering just
as is heard so often on the
SSB bands. Another prob-
lem is that when using
850-cycle shift, the stan-
dard tone of 2975 Hz falls
very close to the edge of
the audio passband of the
transmitter and is therefore
attenuated, resulting in
uneven power between

mark and space tones on
the air. Some rigs will not
pass this tone at all.

Irv Hoff W6FFC has writ-
ten several articles explain-

NI
':"I : 6 P*'__ ha
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Photo B. Rear view of FSK board showing wires from com-

puter.



ing the pros and cons of us-
ing AFSK input to SSB trans-
mitters and transceivers to
obtain FSK on HF.*2 The in-
struction manual which
comes with the HAL AK-1
AFSK generator has an ex-
cellent discussion and sum-
mary of the important
points. At least one of these
sources should be reviewed
before attempting to obtain
FSK in this manner. Remem-
ber, if the FCC detects any
unwanted sideband or car-
rier on your signal, a pink
ticket will follow.

The true FSK method is
simpler and safer if it can
be obtained. Unfortunate-
ly, many transmitters have
vfo's that are very difficult
to modify. Then, too, there
is always the possibility of
destroying the built-in sta-
bility if one tampers with a
vfo without sufficient
knowledge of the principles
involved.

A close examination of
the HW-101 schematic
shows that in the CW
mode, the balanced mixer
is unbalanced and a crystal-
generated carrier is allowed
to pass through. It was a
simple matter to connect a
trimmer capacitor across
this crystal and observe
that the desired shift in the
carrier frequency occurred.

The circuit of Figs. 1(a)
and (b) was developed and
has been used at KOJH to
work 62 countries and 44
states in two months, run-
ning the HW-101 barefoot
with only 75 Watts output
into a mini-quad antenna
on a thirty-foot mast.

The circuit assumes that
you are running a computer
with TTL output levels. If
you have RS-232 output sig-
nals, simply add the circuit
of Fig. 2 to convert the
RS-232 to TTL signal levels.
If you are running a normal
120-V-dc 60-mA teletype
loop, you can use the cir-
cuit of Fig. 3toobtaina TTL
output which will drive the
FSK input to the transmit-
ter, but you will have to de-
vise another method of

turning the transmitter off
and on. Doing it manually
would be the easiest meth-
od. If any of the TTL signals
are inverted, just add a hex
inverter such as the 7404.

After trying several solid-
state methods with less
than complete success, re-
lays were used to do the
keying of the transmitter
and the switching on and
off the air. Perhaps some-
one else can modify the cir-
cuit to accomplish the
same thing with a diode or
transistor switch and elimi-
nate the relays.

Power to run the relays
was borrowed from the fila-
ment line which is easily ac-
cessible at the pilot lamp
socket attached to the
LMO. A simple rectifier and
filter are used to get ap-
proximately 12 V dc. See
Fig. 1(c). Relays are
miniature magnetic-reed
types and are available
from two sources that |
know of: ETCO O066RL*
($.99) and EDLIE DG1407°
($.79). Other relays of a
similar fast-acting type will
work just as well.

The entire circuit is laid
out on a printed circuit
board in about fifteen min-
utes using a resist pen. It is
not reproduced here be-
cause the exact pattern will
depend upon the actual
components used. Nothing
is critical so no special tal-
ent is required. There is no
reason why wire-wrap or
any other method of con-
struction could not be used.
The circuit board is mount-
ed to the left side of the
LMO, using existing metal
screws (see Photos A and B).

The external lines are
brought into the HW-101
through a molex® connec-
tor (Radio Shack 274-229/
239) which fits nicely into
the hole provided on the
rear panel of the transceiv-
er with a minimum of filing
(see Photo Q).

The connection to the
CW crystal, Y3, is best made
at pin 17 of the mode-
switch rear wafer. The prop-

Photo C. The molex® connector (Radio Shack 274-239) is in-
stalled on the rear panel.

RTTY IN 22048

(TTL) 2N2222

3-12pF

2R
—) 17 MOOE SWITCH
' TERMINAL
4 (BLACK WIRE)
L INaOOI 2y

= Cw XTAL Y3
7 (EXISTING)

Fig. 1(a).

PTTIN 2208

(TTL)

INGQOI

o— ———02F
Tl 12 MODE SWITCH
! TERMINAL

{WHITE WIRE w/
BLACK TRACER)

Fig. 1(b).

IN4OO4

+12vDC
1208 [y
2w ]

PILOT ' ¢
LAMP
IN400O4

I -
L 20uF ’-L 20,F

;l'\ 25v ;l'\ 2sv

Fig. 1(c).

er pin can be identified by
the black wire which runs
from it to a hole labeled
#22” on the modulator cir-
cuit board right beside crys-
tal Y3.

The connection to the
PTT circuit is a little more
complicated. The logical
place to connect would be
on the mode switch at pin
20 or to tube V12, pin 8. The
mode-switch pin 20 is not
easily accessible, however,
and pin 8 of V12 is on the
opposite side of the modu-
lator circuit board from the
place chosen to mount the
FSK board. The point decid-
ed upon was the white wire
with black tracer which
connects to mode-switch

pin 20 and then is routed
from underneath the mode
switch to the rear of that
switch. A small piece of the
insulation of this wire was
carefully scraped away and
the PTT connection was
made to the wire.

To adjust the FSK circuit
for 170-cycle shift, simply
put the transmitter in the
CW mode and, while con-
nected to a dummy load,
key the transmitter through
the PTT circuit. Either tune
your receiver until the prop-
er mark frequency is ob-
tained as determined by
your RTTY terminal unit or,
using a frequency counter,
adjust the receiver until an
audio output frequency of
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2125 Hz is obtained. Now
set the equipment to send a
steady space or open your
loop if using a high-level
(120-V-dc, 60-mA) loop, and
adjust the trimmer capaci-
tor for a proper space as
seen at the terminal unit or
until the frequency counter
indicates a frequency of
2295 Hz. (2295—2125=
170-Hz shift.)

Provisions in this circuit
are for 170-Hz shift only
since nearly 100 percent of
ham and MARS activity is
now using that shift. If you
need 850-Hz shift for some
reason, simply add another
trimmer capacitor in paral-
lel with the existing one, ar-
range to switch it in for
850-Hz shift, and adjust it
until 850-Hz shift is ob-
tained (2975 Hz).

Now tune the HW-101 up
in the CW mode as you usu-
ally would, but decrease
the output power to around
60 Watts by backing off on
the mic/CW level control. If
you have the 400-Hz filter

CUSHCRAFT

2.2Kk8

RS232 IN

5v

TTL OUT

b‘

Fig. 2.

ANY RECTIFIER vsy
/DIODES s
OPTO ISOLATOR %

47K

ol i L
]
|
|

4N25 OR
SIMILAR

OvV=MK
+5V=SP

Yy —

Fig. 3. High-level RTTY loop to TTL.

installed, be sure the filter
control is in the SSB posi-
tion. If you have not done
so, you will soon see the
need for VE310!’s sidetone
volume control modifica-
tion.* Without some meth-
od of controlling the side-
tone, you will be subjected
to a piercing tone during
the entire time the HW-101
is transmitting RTTY.

If you have never been

$172.50

on RTTY before, you are in
for a treat. There isn’t an-
other mode which affords
the quality QSOs that RTTY
does. Everybody wants to
chew the rag, even the DX
stations in most cases. The
average QSO lasts for an
hour. You will also be
amazed at the really good
signals you will hear from
stations who are running
anywhere from 10 to 100

Watts. Probably 60 to 70
percent of all RTTY signals
are being originated from
transmitters putting out less
than 100 Watts. One chap
in Italy called me for a sig-
nal report and when | gave
him an honest 589, he ex-
plained it was his first RTTY
QSO using his new TS-130V
which puts out 15 Watts.
The HW-101 is a high-power
rig by comparison. Try
it—it’s a ball. W

Notes

1. “AFSK for RTTY,” Irv Hoff
WBKDC, QST, June, 1965, page
82

2. “AFSK for RTTY,” irv Hoff
W6KKC, QST, February, 1969,
page 11.

3. “‘Sidetone Volume Control
for the HW-101," Hints and
Kinks, QST, June, 1981, page 36.
4. ETCO Electronics Corp.,
North Country Shopping Center,
Rte. 9N, Plattsburgh NY 12901
(310 minimum order).

5. EDLIE Electronics, 2700
Hempstead Turnpike, Levittown
NY 11756 ($22.50 minimum or-
der).

HY-GAIN

A3 3 Element Triband Beam

A4 4 Element Triband Beam

A743 7 & 10 MHz Add On for A3
A744 7 & 10 MHz Add On for A4
AV3 3 Band Vertical 10-20m

AV4 4 Band vertical 10-40m

AVS 5 Band Vertical 10-80m

R3 14.21.28 MHz Ringo

32-19 Boomer 19 Element 2m

2148 Jr. Boomer 14 Element 2m
A147-11 2m 11 Element Antenna
A147.4 2M 4 Element Antenna
ARX.2B 134-164 MHz Ringo Ranger i
A144-10T 145 MH2z 10 Element
A432-20T 432 MH2 20 Elemnent
A14T-MB Twist Mounting Boom 8 Bracket

Full Line Available on Sale .Call.
ROHN

20G 10 ft. Stacking Section

25G 10 ft. Stacking Section

45G 10 ft. Stacking Section

25AG 2.3 or 4 Top Section

HDBX 48 48 ft. Free Standing Tower
HBXS6 56 ft. Free Standing Tower
FK2548 48 f1. 25G Foldover Tower
TB3 Thrust Beanng

$B25G Short Base for 25G

BPH25G Hinged Base Plate

AS25G Accessory Sheif

HB25AG 14" House Bracket

BPC25G Cement Base Plate

BAS25G Short top section wlacc. shelt
M200 16 gauge. 10 1t. 2° O.D. Mast $19.50
M200H 1/8" wall. 10 ft. 2° O.D. Mas! $36.00

Freight prepald on Fold-over towers. Prices
10% higher west of Rocky Mts

] i MINI-PRODUCTS

HQ-1 Mini-Quad 6/10/1520m Antenna $129.95
B8-24 2 Element HF Mini-Beam 6/10/15:20m $99.00
RK-3 3rd Element Add-on for B-24

$224.50
$61.20
$61.20
$44.20
$81.50
$88.50
$224.50
$81.50
$68.00
$37.50
$23.75
$34.00
$44.20
$44.20
$23.75

$32.00
$39.50
$87.50
$52.50
$320.00
$340.00
$725.00°
$48.00
$16.50
$59.75
$9.50
$14.50
$32.00
$36.00

Improves 10-20m
C-4 Mini-Vertical 6/10/1520m

$67.00
$59.00
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The Antenna Bank

HUSTLER
4BTV 4010 Mtr Vertical
SBTV 80-10 Mir Vertical $100.00
M01IM02 HF Mobile Mast $18.00
HF Mobile Resonators. Std. 400W .SUPER 2KW
10 or 15m $9.00 $13.00
20m $11.00 $16.00
40m $13.00 $18.00
75 or 80m $14.00 $29.00
BM-1 Bumper mt with S S Strap $13.00
SSM-2 Commercial $.S. Ball $14.00
SF-2 5/8 Wave. 2 Meter Antenna $9.00
HOT Hustlotf Mt. with Swivel ball $14.00
G6-144B 2M Colinear. fixed Station. 6db . $68.00
G7-144 2M Colinear. tixed Station. 7db

Full Line Available on Sale Call

$79.00

VAN GORDON ON SALE
AT SPECIAL PRICES

ORDERS ONLY, %
800-336-8473
¢ Shipping charges not included

¢ Prices subject to change without notice
* Limited quantities

(703) 569-1200

6460H General Green Way
Alexandria, VA 22312

TH3JRS Jr. Thunderbird. 750W PEP
HQ-2S Hy-Quad. 2 Element

TH5DXS Thunderbird. 5 Element
TH3MK3S Thunderbird. 3 Element
TH2MK3S Thunderbird, 2 Elemen:
TH7DX Thunderbird. 7 Element

3928 THEDXX Conversion Kit to TH7DX
105BAS 5 Element 10m “Long-John
155BAS 5 Element 15m “‘Long John
205BAS 5 Element 20m “Long-John
14AVQ/WBS 1040m Vvertical
1BAVT/WBS 10-80m Vertical

V-2S Colinear Gain Vertical 138174 MHz
BN-86 Ferrite Balun. 10-80 meters
HDR-300 Deluxe Rotor. Diginal Readout

$156.00
$262.00
$309.00
$215.00
$134.00
$376.00
$135.00
$114.00
$175.00
$292.00

$51.00

$87.50

$37.50

$16.00
$427.00

* SUPER HY-GAIN PACKAGE *

HG528S 52" Selt Sup. Crank-Up
TH?DX Thunderbird. 7 Element
HM IV Rotor
COA (3) Coax Arms
HG-10 Mast Mast 10
SALE $1584.50 Free Freight
HGSOMT2 50 ft. side sup. Crank-up lower
TH3MK3S 3 Element Thunderbird
CD-45 Rotor
COA 3 Coax-Arms
HG-5 Mast
SALE $1158.00 Free Freight

NO SUBSTITUTIONS PLEASE
Philly Stran Guy Cable in stock

ROTORS & CABLES

CDE HAM IV Rotor
CDE T2X Rotor

CDE 45 Rotor
Alliance HD-73 Rotor
Alliance U100 Rotor
RG-8/U Foam Coax 95
RG-213 Coax. Mil. Spec
Mini-8 Coax 95 Shield

$195.00

$244.00

$102.75
$92.00
$42.00
24¢itt
28eMt
12¢M

Sheld

Rotor Wire 8 Conductor

16¢/Mt

4 Conductor. 7. Seitt



ege' inc,

2% Bonus for Prepaid Orders
{Cashier's Check or Money Order)

AL

NEW STORE LOCATION

1-800-336-4799
(Orders Only, Please)
11 am - 7 pm (Eastern Time) M, W-F
11 am - 3 pm (Eastern Time) Tuesday

ORDER

TOLL

FREE
{Prices good until 9/30/82)

ORDER HOURS:

r =

9 am - 3 pm (Eastern Time) Saturday (NP

TEN-TEC SALE

OMNI-C 160-10M Transceiver

255 Deluxe Power Supply/Speaker
229 2KW Antenna Tuner

243 Remote VFO for Omni-C
ARGOSY 80-10m Transceiver

1069.00
169.95
228.95
168.95
499.95
114.95

225 Power Supply ] . . .
[€31IcCOM

HF TRANSCEIVERS

720A - The Top of the Line
730 - A Great Mobile
740 - A New Model

IC 25A-2m 25 watt XCVR
IC 290A-2m all mode XCVR

2m and UHF

IC 2A/2AT-2m handheld

IC 3AT-220MHz handheld
IC4AT-440-450MHz handheld

MICROLOG

THE COMPLETE RTTY/MORSE SYSTEM
— CALL FOR OUR LOW PRICE —

Handhelds
144up 2m Synthesized handheld
440up MHz Synthesized handheld
Amplifiers - Tokyo High Power
HL-32V 2m 30 watt out.
HL-82V 2m 80 watt out, recv. preamp
HL-160V 2m 160 watt out, recv. preamp
HL-20U 440-450 MHz, 2 in, 20 out
HL-90U 430-440 MHz, 90 out
Tuners
HC150 200 watt SWR/watt meter
HC2000 2000 watt meters/switch

COMPLETE LINE OF FILTERS AND ACCESSORIES IN STOCK
— CALL FOR QUOTES —
— Shipping not included in prices —

‘ ; SANTEC

295.00
CALL

CUSHCRAFT

75.00
149.95
.299.95
98.95
320.00

HY-GAIN

KLM

83.95

289.95 ROTORS

ALLIANCE HD73

CDE/HI-GAIN Ham IV. .
— Shipping not included in prices —

A3 10-15-20m 3-element Beam.
A4 10-15-20m 4-element Beam

TH3MK3 10-15-20m 3-elem. Beam w/stainless hdwr.
TH7DX New Broad Band 7-element Beam ¢

KT34A 10-15-20M 4-element Beam
KT34XA 10-15-20m 6-element Beam
HUSTLER 3TBA 10-15-20m 3-element Beam

ANTENNA/ROTOR SPECIALS
MOSELEY - THE NEW LINE!
TA 33 3-element 10-15-20 Meter Beam
CL 33 3-element 10-15-20 Meter Beam
CL 36 6-element 10-15-20 Meter Beam

199.95
226.95
303.95

172.95
224 .95

216.95
379.95

310.95
459.95
188.95

89.95
196.00

TELEX HEADSETS-HEADPHONES
C1210/C1320 Headphones 22.95/32/95
PROCOM 200 Headset/dual Imp. Mic 77.50
PROCOM 300 It./wt. Headset

Dual tmp. microphone. 69.95

KLM ANTENNAS (other antennas in stock)
144-148 13LB 2m 13-elem. w/balun 77.95
144-14816C2m 16-element foroscar 93.55
420-450-14 420-450 MHz

14-element beam
420-450-18C 420-450 MHz

18-element oscar.
432-16LB 16 element

430-434 MHz beam/balun

HUSTLER 58TV 10-80m Vertical

4BTV 10-40m Vertical

HF Mobile Resonators Standard

10 and 15 meter 8.95

20 meters 11.95

40 meters 13.95

75 meters 14.50

AVANTI AP 151.3G 2m on glass ant

BUTTERNUTHF6V 10-80m Handheld

BENCHER PADDLES Black 35.25

Chrome 42.95

CUSHCRAFT(Call for other Cushcraft items)
AV3 10-15-20m vertical 44.50
AV5 10-80m vertical 88.75
ARX-2B Ringo Ranger Il, 2m vertical 34.50
A3219 2m Boomer DX Beam 81.95
214B SSB 144-146 MHz boomer 68.20
214FB 144.5-148 MHz FM boomer 68.20
2208 220 MHz SSB boomer 74.95
A147-11 11-element 2m FM beam 37.95
A147-20T 20-elem.2m SSB/FMbeam. .. 61.95
AMS 147 2m Magnet Mount 27.50

37.54
58.70

60.70
99.95
78.95
Super
13.50
15.95
18.50
28.95
28.95
109.95

MJF PRODUCTS (Call for other MFJ items)
989 New 3KW Tuner 279.95
962 1.5KW Tuner mtr/switch 189.95
9498 300 watt deluxe tuner 121.95
941C 300 watt tuner switch/mtr 79.95
940 300 watt tuner switch/mtr 69.95
484 Grandmaster mem. keyer12msg. ... 113.95
482 4 msg memory keyer 81.95
422 Pacesetter Keyer w/Bencher BY1 87.15
408 Deluxe Keyer with speed mtr 69.95
496 Keyboard Il 289.95
7528 Dual tunable filter 79.95
102 24-hour clock 29.95

ASTRON POWER SUPPLIES (13.8 VDC)
RS7A5 amps continuous, 7 amp ICS
RS12A 9 amps cont., 12 amps ICS
RS20A 16 amps cont., 20 amps ICS.
RS20M same as RS20A + meters
RS35A 25 amps cont., 35 amp ICS
RS35M same as RS35A + meters
VS35M 25 amp cont. adjustable
VS20M 16 amp cont. adjustable

MINIQUAD HQ-1

48.60
66.35
87.20
105.50
131.95
151.95
171.00
124.00
127.95

% SUPER SPECIALS %
AZDEN PCS 300 Handheld
PCS 3000 2m XCVR
KDK FM 2030 25 watt 2m XCVR
KENWOOD, YAESU
— CALL FOR QUOTES —

284.00
284.00
279.00

HY-GAIN ANTENNAS
18 AVT/WB 10-80m vertical .
14 AVQ/WB 10-40m vertical
TH3MK2 10-15-20m 2-element beam CALL
TH3JR 10-15-20m beam . CALL
(Most antennas now with stainless hardware}

CALL
CALL

VoCom ANTENNAS/2m Amps
5/8 wave 2m hand held Ant.
2 watts in, 25 watts out 2m Amp
200 mw in. 25 watts out 2m Amp
2 watts in, 50 watts out 2m Amp
2 watts in, 100 watts out, 2m Amp
Power Pack for I-COM 2A/2AT
MIRAGE AMPS & WATT METERS
MP1/MP2 HF or VHF Watt Meters
B23 2 in-30 out, All Mode 2m Amp
B108 10in-80 out, All Mode 2m Amp
B1016 10n-160 out, AllMode 2m Amp.
B3016 30in-160 out, AllMode 2m Amp.
D1010N UHF Amp. All Mode
C106 220 MHz Amp.
AEA
Isopole 144 (Limited Qty.)
MM-2 Morsematic |l keyer
CK-2 Contest keyer
MBA-RO Code Reader
MBA-RC Code Reader/Converter
CABLE BY SAXTON
RG 213 Mil Spec
RG 8/m 95% shield-foam
Mini-8 ..
RG 58 ..
RG 59 ..
8-wire Rotor 2 #18, 6 #22
CLOCKS BY BMI
1738 24-hour clock
173 DM dual desk clock
DAIWA/MCM
CN520/CN540 watt meters
CNW418/CNW518
Antenna Tuners
CNA 2002 Auto 2.5W Tuner

15.95
69.95
82.95
105.95
159.95
185.95

99.95
CALL
CALL
CALL
CALL
CALL
CALL

29.95
CALL
CALL

265.00
CALL

26¢/ft.
24¢/ft
11¢/ft
9¢/ft
9¢/ft.
16¢/ft.

29.95
59.95

59.95/69.95

169.95/279.95
399.95

ORDER INFORMATION
Orders or Quotes Only 1-800-336-4799

Information

and Virginia Orders (703) 643-1063

M-W-F: 12 noon-8 pm
Thursday: 10 am-4 pm
Saturday: 9 am-3 pm

Store Hours:

453

~ See List of Advertisers on page 114

Mailing Address: 2410 Drexel St.
Woodbridge, VA 22192

Store Location:
{New Location)

13646 Jefferson Cavis
Woodbridge, VA 22191

— DEALER INQUIRIES INVITED —

— CALL FOR QUOTES —

Partial product listing — send stamp for a flyer
or call for quotes. Terms: prices do not include
shipping. VISA and Master Charge accepted. 2%
discount for prepaid orders (cashier's check or
money order). COD fee $2.00 per order. Prices
subject to change without notice or obligation.
No personal checks accepted. Returns subject
to 10% restocking fee.
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Luck Hurder WA4STO
Fort Valley Route
Seven Fountains VA 22653

Y

up. Here’s another arti-

cle on

radioteletype,

No-Frills RTTY

—$200 and you’re on the air

folks. But before you turn
the page with one hand
(while stifling a yawn with
the other), consider the fol-
lowing. I've got somewhat
less than $200 invested in
my RTTY gear and I’'m not
only going to show you how

Photos by Forest McCarty

Photo A. On the left is the Model 19 printer, with the Model
14 tape reperforator to the right. The sour look on my face is
representative of how you will feel after lifting your first
printer! But remember, the price is right.

24 73 Magazine * September, 1982

to do likewise, but I’ll even
give you a few pointers on
how to hook all these weird
gizmos together. The re-
sult? Loads of fun with no
muss, no fuss.

What you won't find in
this article is a lot of com-
plicated math or any in-
credibly-expensive equip-
ment. Don’t look for any
computer programs and
don’t expect a long list of
formulas or incomprehensi-
ble graphs. Just pay atten-
tion to the pictures, chum,
and enjoy the thrill of RTTY
as much as a growing num-
ber of us are doing now.
Got yourself positioned in
your favorite chair? Super.
Here goes.

First off, I'll make a cou-
ple of basic assumptions
that should apply to you
and your station. Assump-
tion number one is that you
presently have a transmit-
ter/receiver (or a trans-
ceiver) lurking about some-
where and some sort of
wire, aluminum tubing, or
whatever that you can press

into service as an antenna.
Nothing fancy, mind you. If
it had to be fancy, |
wouldn’t be writing about
it! Anyone with the misfor-
tune of having visited my
shack will jump at the op-
portunity to verify that my
antennas are among the
worst possible. So whether
your goal is HF or VHF
RTTY, do what you can.
One of my favorite sayings
is that any antenna will
work —but some do so bet-
ter than others

The second assumption
is that you have a desire to
become active in RTTY.
Perhaps you have friends
who consistently time out
the local repeater with de-
tails about their latest zil-
lion-dollar efforts at com-
puterized transmission of
the Miss April centerfold.
Or maybe your program-
mable scanner locked itself
up solid on 1471 MHz the
other night with those weird
deedle-deedle-deedles that
you’d just love to snoop in
on. OK, OK —just hang in
there for a few more para-



MOOEL 19
PRINTER

/

MOOEL 14
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MODEL 14
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AUOIO FROM RECEIVER ——=

—J

TERMINAL
UNIT

~—— AFSK TO TRANSMITTER

Fig. 1. The “local loop” is nothing more than a dc loop of 60
mA connecting all of the RTTY station equipment. The use
of a large barrier strip allows for additional pieces of equip-
ment to be inserted into the loop with ease.

graphs and you’ll be able to
further your studies into hu-
man anatomy and/or the
fine points of RTTY espio-
nage!

The above assumptions
are probably valid for the
huge majority of you who
have gotten this far into the
article. And, let’s face it, the
theory hasn’t become too
deep yet, and you've not
spent a dime.

Photo A shows yours tru-
ly and my mechanical mar-
vels. They’re marvelous for
two reasons. First, they're
older than | am, while prob-
ably working as well as the
day they were built. And
second, they were free! This
particular Model 19 and all
the associated tape gear
was obtained gratis through
the Army MARS program.
Not that I'm suggesting that
you join one of your state
MARS teams just to get free
equipment, but it certainly
is one of the benefits that
one hates to pass up, and
you'll learn a lot if you par-
ticipate in MARS.

Id also like to point out
that in the past year, five
complete teleprinters have
passed through my hands at
no charge. Two were from
the MARS program and

three were from fellows
who were glad to get them
out of their shacks! Their
loss was my gain, and
there’s absolutely no rea-
son why you can’t do the
same. Spread the word on
the repeaters, request help
from your friends, write let-
ters. Do anything reason-
able, but keep at it. There's
more free equipment out
there than you’d dream pos-
sible. I’ve had to drive from
where | live in the moun-
tains of the Shenandoah
Valley all the way into the
suburbs of Washington DC
more than once—a dis-
tance of about 100 miles
each way. There are only a
couple of reasons |'d drive
there these days, and one is
free RTTY gear!

Assuming that you’ve
rounded up one or two of
these fine old machines,
now’s the time to hook up
your terminal unit.

“What's a terminal unit?”
you ask in dismay! Well,
without going into detail,
the terminal unit (or TU) is
that neat little gizmo that
converts those deedle-
deedles into something that
your RTTY machine can
use. There’s a great profu-
sion of TU equipment ad-

Photo B. The Model 19 printer with cover removed. Note
the terminal strips with all the wires going every which way.
Don't be intimidated! Only two sets of connections are real-
ly necessary, one for the ac and one for the dc loop. See Fig.
1 for loop details. Also note use of Va-inch phone plugs for
easy changes in equipment location.

vertised these days, but if
you’'ll take a glance at
the accompanying photos
you’ll see the one I’'ve been
using. It’s the TU-170, made
by Flesher Corp., and their
advertising is abundant in
73 as well as other maga-
zines. In kit form the
TU-170 was $150, and let

me tell you, pal, if I can
build it, you sure as heck
can. Honest.

This particular TU has
many features, including a
gadget that will allow you
to transmit RTTY as well as
just print it. Also, it has an
autostart feature which will
allow you to receive RTTY

Photo C. The only interconnection between the transceiver
and the terminal unit required for receiving RTTY is from
the “patch out” jack to the “receiver audio” lugs on the TU.
The printer is normally plugged into the ac receptacle on
the TU for autostart operation.
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Qutboard the dip switch! Have it neatly inlayed
into the back cover of your Handy-Tatkie making
all 32 PL Tones Selectable'at a moment's
notice

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

$55 We will install a new PL and inlay the dip
switch into the back cover of your Handy-Talkie
ready to operate.

Send us your Handy-Talkie unit and a check or
money order plus $3.50 for shipping and hand-
ling payable to A&W PRODUCTIONS, INC.

~ 164

AT LAST!

This service will be available nationally. Lab tested & time proven

modifications professionally installed in your amateur Handy-Talkie 2M,

220, 440, MH2 transceiver by Henry Radios warranty technicians
(KNOWN AS “A&W PRODUCTIONS")

E”

@m

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS

WE ARE AN OFFICIAL "TEMPQO" REPAIR STATION
ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE ANO A CHECK OR MONEY
ORDER TO:

PRODUCTIONS

3305 Pico Bivd., Santa Monica
California 90405 (213} 828-9310

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

$45 Wewill installa NEW BATTERY BEATER
inyour TEMPO S-1, S-2, S-4, S-5 READY to
operate. Your New Battery Beater will use the
same Jack as the charger with no new hotes and
regulation circuits built Inte unit. Comes with
Cigar Lighter Adapter with intemal fuse.

CONTACT A&W PRODUCTIONS FOR SPE-
CIAL MODIFICATIONS YOU MAY WANT
TO HAVE DONE. WE SPECIALIZE IN THE
TEMPO HANDY-TALKIES.

messages while you’re at
work. But the nicest thing
I'd like to pass along to you
is that the people at Flesher
are just as interested in get-
ting your TU to work as you
are. I've had to pull them
away from whatever they
were doing on several occa-
sions on the telephone and
they were always extremely
helpful. 1 wrote and told

‘em so0, too. You wouldn’t
believe the foolish ques-
tions I’ve had to ask them,
but they never flinched.
Thanks, folks!

OK, now you’ve got your
RTTY machine and you’ve
got a TU and you’re stand-
ing around wondering how
in Sam Hill to begin hook-
ing all this gadgetry togeth-
er. Relax! Better yet, don’t

Photo D. Transmitting RTTY is simplicity itself. Just plug the
AFSK output from the TU into the mike jack of the
transceiver, and enjoy!
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relax. Jump right up and run
over to your collection of
back issues of 73. The Sep-
tember, 1977, issue s
crammed full of much-
needed information on the
care and feeding of these
old clunkers. What's that
you say? Those nerds
who’ve been running their
mouths on the repeater
refuse to give back your
copy of the September
issue? Never fear. Wayne
Green sells back issues, and
if he’s all out, see if you can
get an SASE into my mail-
box and I'll try to answer
your questions.

At any rate, take a peek
at the accompanying close-
up of the Model 19 printer
(Photo B). This particular
machine really had me buf-
faloed for an embarrassing
number of weeks. I’d found
several articles and books
that told me how to hook
up a normal printer (which
has three terminal strips),
but not a word about this
particular beast. One of my
MARS friends finally said,
“Hey dummy! All they've
done is combine the three
normal strips into two,”
which explained why all my
gyratijons in the shack failed
to produce the third strip
from within the innards of
this antique. You might be
lucky enough to have the
red and black plugs already
there, just-a-waitin’ to be
hooked in series with your
TU loop supply (see Fig. 1).
If not, you may have to dig
around a bit. If nobody has
seriously butchered the in-
ternal wiring, you'll find the
correct connnections with
no problems. if you really
get stuck, let me know.

One brief word of warn-
ing here. Keep your mitts
away from the actual loop
supply. I'm talking about
something like 130 volts at
60 mA. That just might be
enough to kill you! I've
managed to ignore this ad-
vice thrice so far, and it
hurts!

Now apply audio from
your rig to your TU, and you
should be able to tune in

RTTY signals. Photo C
shows how | managed my
connections. It took about
thirty seconds to figure this
part out. The thrill of tuning
past a RTTY signal and
hearing the printer start
chugging away was just
super. | couldn’t believe
that this ancient equipment
could possibly work so
well! Given a bit of lubrica-
tion and a dab of TLC, 1 ex-
pect that these machines
will live longer than | will,
particularly if | ignore the
previous paragraph another
time or so!

Photo D shows how |
managed to start transmit-
ting. It was very difficult-I
merely plugged in the AFSK
output from my TU to the
mike jack on my transceiv-
er, adjusted the drive, and
started typing!

| do, however, feel a
touch of moral obligation
to the RTTY neophyte. If
you're using tubes in the
finals of your rig, for Pete’s
sake, turn down the mike
gain or otherwise reduce
the power! I’'ve ruined more
6146 finals than I'd care to
comment on, and |'ve gone
now to idiot-proof transis-
tors. The rig that | presently
use is capable of running all
day at full power. Yours
might not be so blessed.
Find out, if you don’t al-
ready know. End of sermon.

I've shown you my meth-
od for getting on RTTY. This
is one of the simplest and
cheapest ways | could
come up with to obtain the
features that | deemed im-
portant. I've got loads of
ideas brewing in my head
that I'm hoping to write
about soon, so feel free to
write and tell me what you
liked or didn’t like about
this article. All SASEs will
be answered

| would like to express
my sincere appreciation to
Forest McCarty for his
photographical expertise,
as well as to Durwood
WAA4ZBP and all my many
Virginia Army MARS
friends for answering my
never-ending questions. ll
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Solid-State Shortwave Receivers
=i . $ FRG-7700 150 KHz-29.99 MHz dig. Revr ... 549.00
FT-ONE Qébasnd xcvr w/FP-107, w/0 FM... 2995.00 @ MU-7700 Memory unit .149.00
XFB.9KC 600 Hz CW filter................... 50.00 FRT-7700 Antenna Tuner................... 59.00
XF8.9KCN 300 Hz CW filter ... 50.00 ”‘F‘\%Dl‘l‘)xK"r']'mg'sga”:nﬂ:g o ggg S5 | FRV-7700m 118150 MHz VHIF cony ... 149.00
XFB.9KA 6 KHz AM filter.......... .. 50.00 Pt AEAVb o gty 2700 FRT-7700F 118-130, 150-170 MHz ........ 149.00
XF10.7KC 800 Hz 3rd IF filter.............. 45.00 EM-1012 FM b°ard """""" T S6 00 FRA-7700 Indoor active antenna............ 59.00
RAM Unit Memory back-up board 20.00 DC-IOIZD 0C 2onvéné} e Wi FF-5 500 KHz VLF low pass filter........... 20.00
KY-ONE Curtis 8044 keyer unit............. 45.00 FA9 Fa g e 2200 DC-7700 DC kit for FRG-7700............... 8.00
DC Cable 13.5vdc cable veeen..... 15.00 YE-7A H[;n‘d'hiuvcr(;phone st 17'00 FRG-7 0.5-29.9 MHz Shortwave receiver.....319.00
| e ] R
YM-35 Scan nmse%anx mic y 20'00 FT-101ZD series service manual....... .25.00 § FT-208R .3/2.5w 2m FM HT/TTP/chgr/batt 359.00
YM-36 Noise canx mobile mic ... 20.00 | FT-102 High Performance HF transceiver....... TBA ;kgmlg Ztgeigglp;rg?:{:;ﬁi . 9328
YM-37 Mobile mleODhOne RSy (0111 . . . FT-708R .2/1w 440 FM HT/TTP Chg! batt 359.00 I
i e, Sogndd s gphofe BSA  The prices shown in this ad are FL-7010 440 10w amplfier................ 149.00
O op By e = et suggested by the Manufacturer,  [ROSUNES UL Ra R
YR-901 CW/RTTY decoder 730.00 On most MAJOR items you can :g ; {g R: d,ff,k, gz:;gz,r,a,ge, ACps.. . ggfgg
YKCQL(-)?OII\Sg?I T: é::fd - 1;288 Save Money with a Big AES" LCC-8 Leather carrying case........ 35.00
F1.9020M 9.band digital Xevr . R  Discount. Don’t wait! - Call us  [EARAECACY FNB-2in NC-7/NC8.... 6.25
, A A FR I, . FBA-3 Sleeve; FT-208R/708R in NC-1A/3A .. 12.00
F1-901 series service manual............... 25.00 SYOINAGNI SN NIIRTNE UGN FNB-2 Extra nicad battery pack ... 29.00
FT1-707 8-band, 3.5-30 Mhz digital Xcvr.... 810.00 NC-9B Extra 15-hr wall charger ....10.00
il UM LT - 16200 N 51 per accessories for FT-1012DA/902DM YM-24A Speaker microphone.................. 39.00
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FIV-707 Transverter w/no module........129.00 & yo.901p Monitor scope w/panadaptor ... 515.00 | TA-2 Telescoping antenna.. ... 940
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70 cm module only. 255.00 & FTV-901R Transverter w/2m module .....389.00 | MMB-10 Mobile bkt for HT & PA-3............ 15.00
FRB-707 Relay box...... -+ 39.00 6 meter module only............. ~.110.00 | YM-24A Speaker/microphone 39.00
MMB-2 Mobile mounting bracket... .. 20.00 70 ¢cm module only....... .255.00 VHF Repeater
Ll LD e 20001 YR-901 CW/RTTY decoder................730.00 | FIR-2410 2m/10w repeater................. 995.00
XF8.9HCM 450 Hz CW filter ...50.00 YK_CJO?O,{Sgﬂ ','(':ybLf,’;’,% R 13‘;88 VHF Portables
XFngCN 350 Hz CW filter. 50.00 XFB.9HC 600 Hz CW filter 20 4500 FT-690R 6m FM SSB DO" Xcvr ot oo 379100
YM-34 Desk microphone 3100 | xF8 OHOM 450 Ha CW fitter . 50.00 | FT-290R 2m FM/SSB portable Xcur 399.00
YM-35 Scan noise canx mic .. 20.00 ' TSI At e FL-2010 2m 10w amplifier...... - 99.00
XF8.9HCN 350 Hz CW filter........ .......50.00
W6 Nloi sl EabREseviE o 2000 P8 GTIER MR Af) fitee i FP-80A 454 ps for FT-290R/FL-2010 ..... 95.00
YM-37 Mobile microphone ... 1000 : i y : i LCC-90 Leather carrying case . a-ta6r33:00
¥YM-38 Scan desk microphone 39.00 | VHF/UHF Transceivers NC-11B Wall charger .. . 9.35
Misc. A FT-680R 6m all mode mobile..................520.00 MMB-11 Mobile mounting bracket ....39.00
YP’—SICSOZCSSrSns:nﬁ)Sad wattmeter 135.00 FT-480R 2m all mode mobile.......... 529.00 NiCd 2 amp-hr nicad C cell (8 req)ea...... 5.95
¥$-200 lS-lSOYMH wattmeter /SWR 79.00 FT-780R 430-440 MHz all-mode mobile ..... 785.00 YM-49 Speaker microphone ................ 39.00
¥5.2000 1860 MHZ PEP watt/SWR.. 95,00 FP-80A Power supply for FT-680R/480R .. 95.00 YM-50 TTP/scan microphone............... 69.00
i Ztigve Bk SC-1 Station console w/ps, clock, TTP ... 199.00
YH-55 Lo-Z headphones 1500 |  YM-48 Tone encoding mic .................. 69.00 x P
YH-77 Lightweight headset..... ... 15.00 § FT-627RA 6m FM xcvr w/4 memories....... 399.00 'MasterCard VISA' [
YD-148 Hi/lo-Z goose-neck microphone ..... 32.00 § FT-127RA 220 FM synth xcvr w/autoscan... 479.00
YD-B44A Hi/lo-Z desk microphone 32.00 § FT-127 220 FM 12 ch. xtat xcur ... 299.00
YD-846 Hi-Z hand microphone .... 17.00 § FT-230R 25w 2m FM transceiver..... ..359.00 5
YE-11 600 ohm hand micraphone 17.00 | FP-4 44 power suppl......... 50,00 | HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3
FF501dx Low pass fitter . 34.00 § FP-12 12A power supply/spkr................ 135.00 E-X-P-A-N-D-E-D WATS HOURS
QTR-24D Deluxe 24 hour world clock ....49.00 § FSP-1 Remote speaker................ . 21.00 § Milwaukee WATS line answered until 8 pm Mon. thru Thurs

Call Toll Free: 1-800-558- 0411 e o 2az 5195

AMATEUR ELECTRONIC SUPPLY .

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

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 33515 LAS VEGAS, Nev. 89106  CHICAGO, lllinois 60630
28940 Euclid Avenue 621 Commonwealtn Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Outside Ohio 1-800-321-3594 Qutside Fla. 1-800-327-1917 No Nationwide WATS Outside Nev. 1-800-634-6227  Outside ILL. 1-800-621-5802

73 Magazine ¢ September, 1982 27



Phil Anderson WQXI
3005 West 19th
Lawrence KS 66044

Incredibly Simple RTTY

—receive it on your TRS-80

f you have a transceiver

and a TRS-80™, then you
have nearly all the equip-
ment necessary to receive
radioteletype (RTTY). The
only additions required are
a 26-statement BASIC pro-
gram, two TTL integrated-
circuit chips, and a demod-
ulator. The program and in-
terface design are present-
ed here, and a demodulator
is recommended.

RTTY System

Asshown in Fig. 1, aRTTY
system might consist of a
radio receiver, a demodu-
lator, a computer (in that
case, the TRS-80), and a

ANTENNA

monitor or other form of
readout. Most RTTY is sent
as audio frequency shift
keying (AFSK) via SSB
radiotelephony. Hence,
when a signal is tuned in on
your receiver, it will be
heard as two alternating
audio tones. Those tones
are called the mark and the
space—the lower tone be-
ing the mark.

The job of the demodula-
tor is to convert those audio
tones into a computer-com-
patible on-off signal. Histor-
ically, demodulators have
developed a 20-milliamp
current signal for direct use

T
RTTY
RECE(VER DEMODUL ATOR

<{‘COMPUTER -——{ SCREEN

Fig. 1. RTTY reception system.
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START

M= MARK, S=SPACE

STOP BIT

Fig. 2. RTTY signal from demodulator.
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with a teletype terminal
such as an ASR-33. How-
ever, for interconnection to
a computer, the demodula-
tor, or demod, must present
a logic signal that is com-
patible with standard logic
chips. So, when the AFSK
signal is received, the
demod converts the lower
tone to a logic one and the
upper tone to a logic zero
or zero volts.

The computer’s job,
then, is to convert the logic
signal from the demod to a
corresponding letter code
for presentation on a
monitor. The majority of
the work is done with a
BASIC program while the
interface provides connec-
tion to the demodulator
output.

741502

Demodulation

Let’s take a look at the
demod operation first. Sup-
pose the letter Y is being re-
ceived. A low audio tone
will be received first fol-
lowed by the start bit, a
higher frequency tone. The
demod will convert the low
tone into a logic high signal,
or mark, and the start bit in-
to a logic low signal, or
space, at zero volts. The ac-
tual code for the letter Y, as
shown in Fig. 2, is then re-
ceived as a sequence of
marks and spaces: mark-
space-mark-space-mark or
high-low-high-low-high. The
sequence is ended by a stop
bit—a mark. All marks and
spaces are 22 ms in dura-
tion except the stop which
is 31 ms.

For testing of the TRS-80

741502
S

PN2222

a15-pP7 4 10K
6 390
GND - P29
@D’Lzo
-5V
suLsoz “74LSOZ -
RD*—PI5
10K
DO-P30 4 PNEPMUQ’D
T0 TRS-80* 7418367
———GND
Fig. 3. TRS-80/RTTY interface.



et

®

e

[

INITIALIZE,
+ READ LETTERS 8
FIGS. FOR TABLE

, ,__
INPuT N, YES | DELAY FOR
2 SAMPLES
=)

|
SAMPLE “16° B DELAY
— 1

it

— —_—
SAU’LEJS 8 DEtAy

SAMPLE "4” 8 DEtAY

1

| SAMPLE "2° & DELaY

L

=T T

EAMPLE V' B DELAY

NO

lr_«,

Al
"?/LE SET FIGS.

e

l

J

s

a ,‘__l PRINT LTRS | NO <

CHARACTER

NO ;1.3 \YES

‘“\.
N _YES PRINT FIGS
set > CHARACTER g
Y

|

SEY
LETTERS

Fig. 4. Flowchart for the RTTY program for the TRS-80.

RTTY system, the Kan-
tronics Signal Enforcer™
audio filter was used. That
dual filter has a TTL-
compatible demod output.
Wken a signal is tuned in,
the Signal Enforcer demod
output presents a logic high
signal for a mark and a logic
low signal for a space.

Now let’s examine how
the demod output can be
interfaced to the TRS-80
hardware.

Computer Interface

Since the RTTY signal is
only one voltage, either
high or low as time goes by,
only one signal line into the
computer is necessary.
However, in order for the
TRS-80 to receive it, the sig-
nal must be gated onto the
memory bus under the con-
trol of a “read” signal. In
addition, the memory bus
must be isolated from out-
side circuits, so a noninvert-
ing TTL logic chip is re-
quired.

As shown in Fig. 3, these
requirements can be satis-
fied using two chips, a

74LS02 NOR gate and a
74L5367 gated buffer. The
demod output status is
transmitted to the memory
bus via the buffer when pin
1 is set to a logic low. That
is accomplished by ex-
ecuting the BASIC state-
ment A=PEEK(—1). The
minus factor sets the
highest-order address bit of
the address bus on, and the
PEEK statement causes the
“read” pulse to be issued
simultaneously. The ad-
dress bit is inverted by a
NOR gate and then com-
bined with the “read” pulse
to provide the activating
signal at pin 1 of the buffer.

The resulting data, then
read off the memory bus, is
inverted and assigned to
the variable A. For example,
if the demod output is high,
the value for A will be 255,
but if it is low, it will be set
to 254.

A few more comments on
the logic interface are in or-
der. The line names at the
left of Fig. 3 represent the
pin connections to the
TRS-80 1/O port. A15-P7
means address line 15 at pin

10 CLS:DIMA $(32):A$(@)=" ":REM TELETYPE RECEIVER PROGRAM

15 DIMBS$(32):BS(@)=" ":M=0

2@ REM FOR KANTRONICS' SIGNAL ENFORCER,11-2-88, W@XI.
45 DATA K,Q,U,#,J,W,A,X,F,Y,S,B,D,2,E,V,C,P,1,G,R,L
46 DATA *,M,N,H," ",0,%,T,*:B=@

47 FOR T=1TO31:READ AS(I):NEXT I

5@ DATA (1,7, »"32,=3/+126, ,7,$,",3,-,%,0,8,&,4,)

51 DATA *,.,-,#," ",9,%,5,*%

55 FOR I=1TO31:READ B$(I):NEXT I
100 IF PEEK (-1)=254 THEN 119 ELSE 109

110 1=0:J=0:K=0
115 FOR L=1TO4:NEXT L

120 IF PEEK (-1)=254 I=I+16 ELSE I=I+¢

125 J=J+@:K=K+@

13¢ IF PEEK (-1)=254 I=I+8 ELSE I=I+}

135 J=J+@:K=K+@

14¢ IF PEEK (-1)=254 I=I+4 ELSE I=I+§

145 J=J+@:K=K+§

15¢ IF PEEK (-1)=254 I=I+2 ELSE I=I+}

155 J=J+@:K=K+{

160 IF PEEK (-1)=254 I=I+1 ELSE I=I+§

178 IF I=4 M=1
172 IF I=p THEN 209

18¢ IF M=@ PRINT AS(I); ELSE PRINT B$(I);

190 GOTO0109
200 M=@:GOTO0109

Fig. 5. 26-step RTTY program listing.

7; DO-P30 means data line 0
at pin 30, RD*-P15 means
read pulse negative at pin
15; the ground connection
is at pin 29. The user must
supply his own 5-V-dc pow-
er source for the interface
logic because the TRS-80
connector usually has that
pin disconnected. In addi-
tion, if desired, the remain-
ing NOR of the 74LS02 can
be used to buffer the
demod input and drive on
the LED.

That completes the inter-
facing. Let’s now take a
look at the 26-statement
BASIC program to decode
and display RTTY signals.

BASIC RTTY Program

Again, take a look at Fig.
2. The standard RTTY 60
format includes a start bit
of 22-ms duration, five
22-ms data slots, and a
31-ms stop bit. When no
characters are being re-
ceived, the demod output
will be high continuously.

When a letter or figure is re-
ceived, it will commence
with a start space. This is
our key; we will have the
program watch the demod
output until a space is
received. Then, proper
delays can be built into the
program so that samples
are taken at approximately
the center of each dataslot.

For example, if a space is
detected at B in Fig. 2, then
the program will delay 22
ms and sample at 16, delay
again for 22 ms and sample
at 8, and so on, taking five
samples in all.

Now let’'s take a look at
the flowchart for the pro-
gram as shown in Fig. 4.
First, constants are initial-
ized and letters and figures
are read in via the data
statements to form the
RTTY character codes.
Then, the program enters a
continuous loop. If a space
is received, proper delays
are generated and samples
are taken. If not, the pro-
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3 FAST ]
A7) SCAN $249

A modular approach. . .for your own custom-designed ATV
system. .. .Here's hOW yxas5.4ATV EXCITER/MODULATOR.$89 ppd

This wired and tested module is designed 10 drive the
Motorola MHW.710 module in the PAS 10 watt linear
amp. The cryslal in the 100 mHZ region keeps har
monics out of two melers for talk back. The video
modulator is full 8 mHz tor computer graphics and col
or. Requires 13.8 vdc reg @ 70 ma. Tuned with xial on
439 25, 434.0, or 426 25 mHz. Prowision for sync ex:
panding. Two frequencies available.

y

PAS5 10 WATT ATV POWER MODULE $89 ppd

The PAS will put out 10 watts RMS power on the sync
tips when driven with B0 mw by the TXAS5 exciter 50
ohms in and out. plus bandwidth for the whole band
wilh good linearity for color and sound. Requires 13.8
vdc regulated @ 3 amps

& FMAS AUDIO SUBCARRIER GENERATOR
.................................. $29 ppd
‘ Puts audio on with your camera video just as broad
. cast TV does &t 4.5 mMz. Puls out up to 1 v p-p to drive

the TXAS5 or VM.2, 3, or 4 modulators. Requires low Z

mic {150 10 600 ohms), and + 12 to 18 vdc @ 25 ma

Works with any xmir with 5 mHz video bandwidth
TVC-2 ATV DOWNCONVERTER. ... $55 ppd

Stripline MRFI01 (1.7 db NF) preamp and double bal-
anced mixer module digs out the weak ones but resists
intermods and overload. Connects belween uht anten-
na and TV set tuned to charnnel 2 or 3. Varicap tunes
420 to 450 mHz. Requires + 1210 18 vdc @ 20 ma
Super sensitive TVC-2L with NE64535 preamp (.9db NF)
stage. . $69 ppd

*TXAS, PAS, FMAS and TVC Basic Module Pkg.

Call or write tor our complete list of specifications, station set-up diagrams, and
optional accessories which include antennas, modulators, detectors, test
generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF ALL YOUR ATV
NEEDS.

TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by
mail. All prices are delivered in USA. Allow three weeks after order for delivery

(213) 447-4565 Charge card orders only

P.C. ELECTRON'CS 2522 Paxson Lane,

Tom W6ORG  Maryann WB6YSS Arcadia, California 91006

gram waits, continually
sampling for an input. Once
a sample is taken, the pro-
gram must check to see if
the figures or the letters
code has been transmitted.
Those codes are used to set
lower- or uppercase letters
or figures, for those
characters to follow.

Now let’s take a look at
the program listing.

26-Statement
BASIC Program

As shown in Fig. 5, the
program is short—26 steps.
It is probably possible to
shorten it somewhat by
combining some state-
ments.

Statements 10 through 55
initialize constants and set
the string variables with in-
dex numbers in two tables.
Those indexed variables
represent the letters and fig-
ures that can be printed by
a Teletype™ machine.
Statement 100 is used to
continually sample for a

start bit. Once one is de-
tected, statements 110
through 160 sample a five-
bit code. Statements 170
through 200 determine let-
ters -or figures states. For
a TRS-80 Level [l with
16K, statement pairs 120,
125 or 130, 135 will cause
a delay of about 22 ms.
Some adjustment may be
necessary from machine to
machine.

To summarize, let’s sup-
pose the letter Y is to be
received. The program is
started and waits at state-
ment 100 for a space or
start bit. Suppose one is
received as at B in Fig. 2.
The program then delays
about 8 ms at statement
115 and then samples at 16,
8, 4, 2, and 1. With the code
Y, a space is received at 8
and 2. That totals 10 and is
used as the index to A%$(10)
so that Y may be printed on
the screen

73 and we hope you en-
joy listening to RTTY. 1l

2304 MHz DOWNCONVERTERS

Frequency Range 2000-2500 MHz

2304 Model |: Basic three-stage, less case

and connectors.. R ey, YTV 1 ...$49.95
2304 Model 2: Three-stage. includes preamp, with die-cast
case and connectors. .. ...$59.95
2304 Model 3: With high-gain preamp, die-cast case and

NEW PRODUCTS FROM HAL-TRONIX

TOUCHTONE DECODER KITS

HAL 567-12: single line in, 12 lines out. complete with
2-sided plated-through G-10 board and all
Uses seven 567's and three

components.
7402's
HAL 567-16:

single line in, 16 lines out.

..$39.95
complete with

all electronic components, etc., with 15-page manual.
Note: Any of the above, factory wired, $50 additional

POWER SUPPLIES FOR THE DOWNCONVERTERS:
Power supply kit # 1, less case and connectors.

81995

2-sided plated-through G-10 board and all
components: includes 22-pin edge connector
Uses eight 507's and four 7402's. (See con-
struction article in April 1981 Radio & Elec-
tronics for complete writeup.) .$69.95

TOUCHTONE ENCODER KITS

HAL ECD-12: 3 x4 twelve-character encoder utilizing the
Power supply kit #2, includes case & connectors.........$24.95 ICM 7206 Intersil chip. Kit comes complete
Power supply—already built, complete..................... $34.95 with both LED and audio-coupled outputs
PARTS FOR THENTSC RF MODULATOR FOR CHANNELS 3,4, 0r 5. (speaker included). With aluminum anodized
This is not a complete kit. The hard-to-get parts include case ....$29.95
the LM- 1889, the .08 microhenry tank coil, the 7-14 micro- HAL ECD-16: 4 x 4 sixteen-character encoder utilizing
henry adjustable coil, the 10 microhenry RF coil, with sche- the ICM 7206 Intersil chip. Kit comes com-
matic (no PC board) as used in Bob Cooper’'s satellite TV plete with LED and audio-coupled outputs
receiver. Realbuyat....................... — 2 4 (speaker included). With aluminum anodized
SMIPPING INFORMATION [ T R S ————— ..$39.95
ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED CN ORDERS LESS THAN -’°
$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING <
CHARGES SEND SASE FOR FREE FLYER ("(P //(l\ H
~ MAL- T RONIX
\\ %‘ (@ + =
71
= P.O. BOX 1101

‘““HAL’’ HAROLD NOWLAND
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7201 N.W. 12th ST.
MIAMI, FLORIDA 33126
1-305-592-9685 « 1-305-763-8170

WE ALSO CARRY MANY
MARINE & AIRCRAFT RADIOS

HF/SSB
PORTABLE
RADIO STATION
100 WATT

ASTRO 150 $975.00 DIPLOMAT 150

MATCHING POWER SUPPLY 179.95 115/230V
MATCHING ANTENNA TUNER 189.95 50/60 Hz AC

General Frequency Range OR12V DC
160 Meter Band-1.8-2.4 MHz+

80 Meter Band - 3.0-4.5 MHz IS AVAILABLE
40 Meter Band-6.0-8.3 MHz

20 Meter Band ~13.8-16.Q MHz
15 Meter Band-20.8-23.0 MHz
10 Meter Band - 28.0-30.0 MHz++

++ Model 150 only
- Model 151 only

BATTERY PACK CHARGER

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

G.S.C. REGULATED
Power Supplies

Model List Sale v
v 2400  18.00 A ‘

6-R 71.00 55.00 \ .

10-R 92.00 67.00

20-R  116.00 87.00 - -
| 35:R 227.00 161.00 HAL Communications Corp  MIRAGE AMPLIFIERS 1/4 WAVE MAG

LIST 24.95
U.S. DISTRIBUTOR N&G PRICE 15.00

FOR FOFT ' 1 drerereavr e
TONNA ANTENNAS

CALL US

P

i

Prices Or Specifications

Are Subject To Change FREEDOM PHONE THE DRAKE LINE BIRD 43 152.00
Without Notice BEARCAT SCANNERS All Bird Prod. in Stock




Bill Skipper KOARG
1907 14th Avenue
Creeley CO 80631

The RTTY/Tribander Marriage

— enjoy the 100% duty cycle

It seems that almost all
electronic gear today is
rated in terms of a duty cy-
cle, which simply means
how long or how hard it can
work without resting and
cooling off. In the days of
AM when all transmitters
and rf amplifiers were ex-
pected to operate under
full power for long periods
of time, we didn’t give
much thought to a duty cy-
cle. True, perhaps some of
the cheaper gear should
have had such ratings be-
cause, as we all know, heat
is the archenemy of elec-
tronic components, and
much of the more lightly
built stuff had frequent
component failures.

Today, however, duty cy-
cle is a big thing. Our gear is
tiny indeed when compared
to yesteryear’s. Miniaturiza-
tion is the thing. Solid-state
technology has pygmytized
those old boat anchors into
neat little packages hardly
larger than yesterday’s ex-
ternal vfos. It has given us
features few dreamed of
twenty or thirty years ago
when the names Johnson, B
& W, Hallicrafters, and Col-
lins, among others, were the
respected leaders in manu-
facturing amateur radio
equipment.

In many cases, these lit-
tle runts even give us far
more power output than
their ancient counterparts.

But there is one marked dif-
ference: They can’t do it
continuously.

And this duty cycle thing
isn’t limited to exciters and
amplifiers. Many antennas
also have duty-cycle rat-
ings, although | can’t recall
any manufacturer saying so
in black and white. In-
stead, they use terms like
» . .rated for full legal
amateur power limit” or
» . rated at 2-kW (or 4-kW)
PEP.”

Well, this sounds impres-
sive, but when a body strips
it down to its basics, it real-
ly doesn’t say anything
worthwhile. In the first
place, PEP refers to SSB in-
put power, not output.
Some loosely apply the
term PEP when talking
about CW, which is neither
here nor there. The power
we should be concerned
with—as long as we don't
exceed the legal input lim-
its—is that which runs up
the feedline and makes a
noise on the air. And be-
lieve me, this is always a
whole lot less than what
we’re stuffing into the final!

Of course, manufactur-
ers’ power ratings usually
apply to trapped antennas.
But let’s take the old famil-
iar yagi tribander. | think
almost anyone reading this
will agree that these are by
far the most popular HF an-
tennas in the world and,
with a very few exceptions,
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all have traps of varying de-
sign. They usually aren’t as
efficient on any one band
as a monobander, but they
serve well and allow flexi-
bility with minimum ex-
pense and hassle, and we’ve
been getting along with
them for a long, long time.

And their physical de-
signs have changed over
the years. These new ones
have sleek, compact trap
assemblies with the coils
enclosed in aluminum tub-
ing, away from the ele
ments and offering much
less wind resistance than
those old external coils we
used to see. One of the
main reasons they can do
this is because AM on the
ham bands is a thing to be
discussed with nostalgia.
Hardly anyone ever throws
a kilowatt of plate-modu-
lated power on the air any
more, so the traps don’t
have to be so massive.

SSB and CW are intermit-
tent, right? Therefore, the
traps aren’t called upon to
perform under sustained
high rf voltages, so now
they can be made of alumi-
num wire-wrapped on injec-
tion-molded plastic coil
forms and sealed inside alu-
minum housings. Neat.
Very neat and efficient.

It has been said by wise
men that about the only
thing in this old world
which remains constant is

change. It’s called progress,
and thank goodness for
it. But progress is not
achieved totally without
difficulties, as we shall see.

Amateur radioteletype
and amateur television
have been around for quite
some time, but not until the
last couple of years have
they enjoyed much wide-
spread popularity. Now,
with the rapid advance-
ments in solid-state tech-
nology bringing micropro-
cessors and home comput-
ers within reach of the
modestly-heeled amateur,
one has only to tune across
the bands and listen to the
deedle-deedle of RTTY or
the musical whirring of an
SSTV rig to realize just how
many hams have turned to
these “new” and fascinat-
ing modes of communica-
tion. And interest is growing
daily, judging by the num-
ber of manufacturers who
advertise sophisticated
RTTY and SSTV equipment
in the pages of radio ama-
teur magazines.

However, there begins to
emerge a new problem.
RTTY and SSTV have little
in common with SSB or CW.
Rather, they are first cous-
ins to FM. To transmit in
either mode demands that a
steady carrier be placed on
the air, and therein lies a
problem which is causing
growing concern among the



manufacturers of multi-
band trapped antennas.
Therein also lies the reason
for this article. 1 hope that
in sharing my own experi-
ence with fellow amateurs,
I might help in some way to
minimize, or even in some
instances eliminate, up-
coming problems. On the
other hand, it is not my in-
tention to single out any
one manufacturer and add
insult to injury by naming a
product because, from
what | have been told by
manufacturers and ama-
teurs alike, more than one
manufacturer is hunting a
solution.

In my own case, in March
of 1979 | bought and in-
stalled a three-element tri-
band beam made by one of
the oldest and most re-
spected manufacturers in
the business, and it per-
formed better than expect-
ed. Much of my operating
time is spent on 20-meter
RTTY, however, and a great
deal of that is spent in run-
ning pictures. This is a blast,
as any pix enthusiast will
tell you. It is astounding to
see the skill and ingenuity
that has gone into the mak-
ing of some of these and a
thrill to watch one taking
shape on the printer.

There are a few pictures
around that take ten min-
utes or less to send, but
there also are hundreds
which take up to half an
hour or even longer, all re-
quiring a steady, unwaver-
ing carrier being fed into
the antenna.

It is in this kind of service
that the real weakness
shows up in our new equip-
ment. Few of today’s trans-
ceivers are capable of
much rf output under
steady key-down operation
because they are designed
fer intermittent use. The
plate dissipation of the final
tubes (or transistors), as
well as the limitations of
power supplies, must be
taken into consideration
and not exceeded. | run a
Kenwood TS-820S, and the

owner’s manual plainly
states that it is unwise to ex-
ceed 100-Watts input to the
final in RTTY or SSTV
modes; so | don’t. But on 20
meters this produces an
output of less than 25
Watts. And while this power
level will get you by under
good band conditions, it be-
comes pretty puny while
trying to run a picture on 20
during crowded weekends.
So the next thing, naturally,
is to run an amplifier.

But even here there are
limitations. First, many am-
plifiers, such as Heath’s
SB-220, should be allowed
to cool after 10 minutes op-
eration at 1 kW. They tell
you so. But then, how many
exciters are there around
that will drive it to a full
gallon? Not many, for they
take lots of drive—on the
order of 50 to 100 Watts,
which means output from
the exciter. So, in the case
of the SB-220, you get
about ten times the power
out that goes in, or, typical-
ly, 250 Watts out with 20 or
so Watts drive, which
doesn’t strain anything very
much and is adequate for
most RTTY or SSTV work.

Then another problem
rears its ugly head. The
summer of 1980 was a par-
ticularly warm one, and one
day my swr rose far above
the usual 1.2:1 at around
14.090. This was after | had
again become the owner of
a1957-vintage Johnson Vik-
ing Kilowatt, the one that is
contained in a beautiful
gray steel desk. | had
owned this very same rig
between 1959 and 1965
before selling it to KQJTZ.
He trucked it all over the
country for 15 years, then
moved back here and re-
sold it to me. Since this jew-
el requires so very little
drive, it is the ideal amplifi-
er for RTTY and SSTV. Ten
Watts will drive it to 2-kW
PEP, so one can see how lit-
tle strain there is on the
TS-820S.

Well, | had been using
this Johnson for about a

week when my swr began to
climb. True, there had been
times when, in order to get
a RTTY picture through
heavy QRM on 20, | had run
the power up near a kW,
which put about 600 Watts
into the beam. This was the
beam’s undoing, for one
glance at it showed the
3foot section outboard of
the trap on the driven ele-
ment was sagging about
two inches. This was on just
one end. Obviously, some-
thing had melted inside the
trap.

Fortunately, it is no big
hassle to climb the tower
and remove the driven ele-
ment, letting it down with a
rope. And when | got it
down and the trap disas-
sembled, | found the plastic
coil form melted like but-
ter.

This beam has two coils
inside the trap assembly.
The inboard coil is the ten-
meter trap while the out-
board is for fifteen meters.
Together, they form the
20-meter trap. It was the fif-
teen-meter trap that had
melted, and inspection of
the other trap showed it had
split slightly and shrunk
3/16” in length, indicating
imminent failure.

A letter and an order to
the factory for new fifteen-
meter traps brought a tele-
phone call from the manu-
facturer. He was very nice
and understandably very
concerned. He said this cer-
tainly was not the first trap
failure in his product, that it
had been going on for well
over a year and was due to
RTTY and SSTV operation.
He added that other manu-
facturers also were plagued
with the same problem and
all were trying to find a
solution.

“These antennas have a
duty cycle,” he said. “They
were never meant to take a
steady carrier for long peri-
ods of time. The heat gener-
ated in the trap coils has no
place to go, so the plastic
melts. Power level is not the
problem. It’s a matter of du-

ty cycle. No matter if you
run high or low power, if
you keep running RTTY
with that beam, the traps
eventually will fail. High
power, of course, will do it
quicker.”

”1 didn’t see any mention
of ‘duty cycle’ in your ads,”
I said.

“When the antenna was
designed,” he answered,
“we had SSB and CW in
mind, and the traps will
handle the legal limit in
those modes for years. But
we didn’t anticipate the
sudden popularity of RTTY
and SSTV.”

He went on to say that
they had hand-made some
coil forms from TeflonT™M
which gave no signs of fail-
ing, but said their molds
used for plastic would not
accept Teflon, and retool-
ing would be too expensive
and run the production
costs too high.

’How about drilling ven-
tilation holes in the trap
housings?” | asked.

“It would help,” he ad-
mitted. "But we already
have two small drain holes
in the bottoms, and insects
even find their way inside
these. Then, when the rf
starts, they can’t get out.
They become fried, and the
resulting carbon buildup
eventually shorts out the
turns on the coils ”

Stumped, that’s what |
was. Here | had a fairly ex-
pensive tribander sitting
atop a 50-foot tower, and |
wasn’t about to give up my
RTTY. There had to be a
way, | told myself. There
just had to be!

Having been in aviation
more than 40 years, | was
aware of the value of air-
cooling, so | decided to ven-
tilate the traps. Leaving a
3inch strip on top of the
aluminum housings un-
touched, | drew lines %”
apart lengthwise on the rest
of the surfaces. Then |
marked them every %". Al-
ternate lines were stagger-
marked so the holes would
likewise be staggered diag-
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Your Ham Tube
Headquarters !

RADED
TUBES BOUGHT, SOLD ANDT
SAVE $5$—HIGH $8$ FOR YOUR TUBES

Call Toll Free 800-221-0860

Tubes
27 (0] 07/ S $85.00 7360............. $9.15
3500Z........... 85.00 7735A ........... 29.50
4-400A........... 80.00 8122............. 98.00
4CX250B......... 5000 8156............. 10.95
2B g e mep e & ¢ ¥ e 3950 B8643.....ccc00ven 72.50
811A . ........... 1200 8844............. 29.50
) o I s et 3500 8873............ 175.00
6146B ... vcvcsasn 650 8874............ 180.00
68600 o asra1s S r T s 425; 8817 caneonennmai 450.00
6883B............ 675 8908............. 10.50

Semiconductors
MRF 245/SD1416.$30.00 MRF 644/SD1088..19.95

MRF 454......... 1895 2N3055.......... 95.00
MRF 455......... 1250 2N6084 .......... 12.50
RF Connectors
PL259......... 10/$4.95 M358.......... 2.50 ea.
PL258} g airmaivs o 5 10/895 M359.......... 1.75 ea.

UG175M176 . ... .. 10/1.60 Type “N” Twist on
UG255/u....... 250 ea. (RG8/u)....... $4.75 ea.
uG273/u....... 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

w92

SERVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300

onally and would not struc-
turally weaken the hous-
ings. After that, | center-
punched each mark and, in
three succeeding steps,
drilled holes, the last drill
being %’ in diameter.
When | finished, the alumi-
num housings closely re-
sembled the barrel hous-
ings on those World War |
German Spandau machine
guns. Each contained 94
holes, which would allow a
considerable airflow
around the coils.

Following this, using or-
dinary aluminum screen-
door wire, | wrapped each
completely, securing it in
place with four stainless-
steel hose clamps. The idea
here was to defeat all but
the tiniest of insects, as well
as snow and ice, while still
allowing warm air from the
traps to escape. The screen
impairs the flow-through of
air, but everything nowa-
days is a compromise, isn’t
it? And with no holes on top

to allow snow or rain to
enter, | felt the coils were
reasonably safe from the el-
ements.

At any rate, for the past
nine months or so | have
been running from 200 to
600 Watts into that beam on
RTTY, and during some
pretty warm weather, |
might add. So vyesterday,
out of curiosity, | took the
element down and inspect-
ed the traps. | could find no
evidence of cracking or
melting, which seems to in-
dicate that the ventilation
system is working. This may
not be the ultimate answer,
but it certainly has to be an
improvement for those
RTTY and SSTV operators
who are using a trapped tri-
band beam. They already
have their investment in
both beam and equipment
and, according to a popular
manufacturer, are headed
for eventual trap failure. So
why not take this simple
preventive measure? ll

Ohe Sweet éou%&é%g Gyeepemex

MARK
3CR

A Stradivarius is more than a body, neck, and strings. The name alone says it is an instrument of out

standing quality and beautiful sound.

in repeaters the name for optimum performance and clean, natural sound is Mark 3CR. And Mark 3CR

also means:

e Receiver sensitivity <0.25uV.
e Schmitt trigger squelch to capture fading signals
e 13 Morse messages

e Spurious rejection > 65 dB.
e Autopatch and reverse autopatch
e 15 Function controlled outputs

e Die cast aluminum receiver and transmitter enclosures

For the Finest in
Repeaters ® Controllers ® Power Amplifiers ® Link Transceivers

MICRO CONTROL SPECIALTIES

23 Elm Park, Groveland, MA 01834 (617) 372-3442
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Y ou 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
RF1 proof computer and
ultimate RTTY/CW HAM station. And don't
use.

line

o ASCII

tion.
get you on the air quick and sounding like

ATR-6800 vs ACT-

BASIC language. The ATR-6800 then is the expandable,

location.

CONVERTED Printer
¢ SSTV/GRAPHICS transmit. e
Computer grade keyboard.

* All of us at Microlog are RADIO ACTIVE on RTTY, so
there's a lot of personal attention to detail and ease of opera-
“Stick-on" command listing and video status display will

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION
AT ITS
FINEST

Both Systems Provide

¢ SIMPLE DIRECT CONNECTION to your Transceiver.
o COMPLETE SYSTEM, built-in Demodulator & AFSK
Modulator with keyboard programmable tone pairs.
e SPLIT-SCREEN operation with keyboard selectable
e 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.
¢ SYNC-LOCK MODE for
improved ASCII operation. ¢« RECORDER INTERFACE
FOR “BRAG-TAPE” or recording off-the-air. ¢ CODE
in Baudot or ASCIIL.
FULL 63 KEY

110 & 300 baud.

output

forget “easy to

a pro.

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 RF! tight enclosure
that's ready to go as soon
as you power up. And, with
the “Battery-backed” mem-

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-
ing board! Check 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

“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
Speaker Audio 100mv min

igunl TTL, Keyer, Hand Key
“*Rs232 * 12V, 330 Ohm Source

QUTPUT TO TRANSMITTER FOR CW/RTTYISSTV
+ Voltage Keying +40VDC @ 300ma Max
Voltage Keying 150VDC @ 50ma Max.
*"Mercury Relay 200VDC or 2 amp (20VA Max) NO. & N.C
TR Change Over ATR — Relay = 30V @ 2 amp N.O. & N.C.
Ac‘;‘ - Transistor +12vDC @ 300 ma. GND on
XM

AFSK Tones, Range
AFSK Tones, Level
Slow Scan

Keyboard Programmable 500 Hz to 3000 Mz

Mic Compatible 30-50my Audio

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

MISCELLANEOUS CONNECTIONS

RS 232 2VDC. 330 Ohm Source Impedance, Negative Mark

Printer Driver * Hi-speed RS-232 upto 2400 Baud

*» Slo-speed Baudot & ASCH Floating
Relay tor Current Loop Switchin

* Slo-speed Baudot & ASCI Transistor
Switch +40VDC @ 100 ma,

* Optional Hi-speed ASCIl RS232 @
2400 Baud,

Mike = 100 mv Audio

Speaker « 200 mv Audio

Horizontal and Vertical Outputs to Scope for RTTY

ACT

Taoe Recorder
‘Brag Tape
Scope

Tuning Alg
Morse Speed Tracking Automatic or Speed Lock
VIDEO OUTPUT
1 Voit Peak 10 Peak, Syn.
European standard avaliable upon requesl
VIREQ FORMAT

Narmat 24 lines, 40 characters per line
12 lines. 20 characters per line

Video

Zoom
Black on White or
WEite on Black
Display Split Screen

selectable

SSTV 3 lines, 6 characters per line + graphics

TEST MESSAGES: Quick Brown Fox and RYRY's In Baudot, U*U"* tn ASCII
VVV in Morse

Keyboard selectable
Any location LUne 0 (O to Line 20. Keyboard

51

«~ See List of Advertisers on page 114

SYNC: Transmits “Blank.Fili” in RTTY and BT in Morse when Text Bulfer is
empty and unit is in transmit. Keyboard command on/off

UN-SHIFT on Space: Automatically shifts back to "LETTERS™ upon receipt
ot transmission of space. Keyboard command on/off

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

WORD WRAP AROUNUD: Prevents splitting words at the end of a line, Works
in receive as well as transmit

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

STATUS DISPLAY can be called up 1o show the condition and control com-
mands for 20 programmabie parameters, such as AFSK tone treqs, UNOS,
printer, etc. Useful as a "HELP” command in case you misplace the manual
‘Theve's also a constant “TOP-LINE" display of Time, Mode, Speed, & Code
n use

DETECTION MODES

Direct Phase correlation detector with AGC conlrolleu

bandpass lilter (100 Mz nominal width — BOC M

conler frequency)

D program dual tone demod.
Prlmavy tones fixed @ 2|25/2295 Mz, Secondary
tones variable @ 500 —

**Terminal RS232 compatible half Uuplex.or full duplex up to
9600 Baud

DATA RATES

Morse 5-199 WPM Keyboard selectable in 1 WPM steps.
Auto speed tracking or speed on receive

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

ASCi 110 & 300 Baud normal & synclock using internat
Modem. ATR adds speeds up to 9600 Baud

Slow Scan 8 seconds per frame

QUTPUT OPERATING MODES
Symbol Character ouputs when typed

Word Words sent after “*'Space Bar
Line Line sent after “Return
Butter Send entire contents of text bulfer

TUNING INDICATORS

Audio Ref Tone 800 Mz Keyed Regenerated
Visual LED on Mark (Keydown)
Scope Tuning ellipse for RTTY

PROGRAMMABLE MEMORIES
10-40 character messages {400 total) or
|oeo character mcssages (800 total) battery backec

Hete is:
10 in iD and 17 in

TTY 1D
Ug to 15 characters
R — 4 memories, up to 15 characters each
ACT-1 — 2 memories tor printer on and printer oft
COMPUTER CAPABILITY
Standard unit has 4000 bytes of RAM for user pro-
ram. Basic package adds 16K

WRU:
Selective Call

asic or Motorola M6800

Input: Output; Load: Go with Break Point; or Normal
asic

Store Programs on Audio Cassette

Language
Commands

Tape Interface
POWER

115 VAC, 60 Hz 60 VA Max, Act.1, 30 VA Max (230 VAC, 50 Mz optional)
12 voit version avallable

External input for charging expanded battery backed memory. 6:15VDC @
10 ma, max

MECHANICAL
ATR-6800:

Size 14% "W x 12% "D x 4"H
Waeight 15 1b
ACT-1

3 178 W x 34 x 9.5D
Weight b
ATR-6800 & ACT-1:
Color Beige Top, Black Base
Mateniai AL5052 Aluminum Alloy

*Standard on ATR, Optional on ACT-1
* *Standard on ATR, Not avallable on ACT-1

MICROLOG CORPORATION —18713 Mooney Drive—Gaithersburg, MD 20879 (301)258-8400
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Order today!

NEW 1983

RADID AMATEUR CALLBDDKS
READY DECEMBER 1ST!

The tatest editions of the world-famous
Radio Amateur Callbook will be available
soon. The U.S. edition features over
400,000 listings, with over 75,000 changes
from last year. The Foreign edition has over
370,000 tistings, over 50,000 changes. Each
book lists calls and the address information
you need to send QSL's. Special features
include call changes, census of amateur
llcenses, world-wide QSL bureaus, prefixes
of the world, international postal rates, and
much more. The new 1983 Calibooks will
be published December 1, 1982. Order your
copies now.

Each  Shipping  Total

L5I02fbook $19.95 $3.05 $23.00
Forelgn
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. Forelgn residents add $4.55 for

shipping. lllinois residents add 5% sales tax.
SPECIAL OFFER!
g\ Amateur Radio

(2 Emblem Patch
s o) only $2.50 postpaid

Pegasus on blue fietd, red lettering. 3'' wide
x 3'" high. Great on Jackets and caps.

RADIO AMATEUR I I L l(
_ca OO K I

925 Sherwood Drive
v 61 Lake Bluff, IL 60044, USA

Amateur Radio Transceivers
Station Accessories, Books
Antennas, Tubes and Parts

531 West Collins Drive
Casper, Wyoming 82601

v 315

Take your favorite H.I. out
for a drive 'oni gh '. VISA or MASTERCARD for

same day shipment
For $69.95 you get the most efficient,
dependabile, tully guaranteed 35W 2 meter
amp kit for your handy talkie money can buy.
Now you can save your batteries by operating
your H.T. on low power and still get out like a
mobile rig. The model 335A produces 35 watts
out with an input of 3 watts, and 15 watts out with v
only 1 watt in. Compatible with IC-2AT, TR-2400,
Yaesu, Wilson & Tempo! Other 2 meter models are avail- ‘
able with outputs of 25W and 75W, in addition to a 100W
amplifier kit for 430MHZ. 382
Communication Concepts Inc. & ey o 0%en o0nes

-

o

2
M ENGINEERING'S
+DOUBLE BAND HC-V,HC-U2 «SINGLE BAND HC-V220
«BI-LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMISSON
FOR UP TO 5 WATTS
*«STANDARD BNC « USES SINGLE
CONNECTORS AAA CELL
HC-V e LOW LOSS
154 ~158 COUPLING TO
159 - 163 ANTENNA
osHC-U2 * "OFF" RETURNS
460 -464 TO NORMAL
480-484 TRANSCEIVER
OPERATION
oHC-V220 « SIZE: approx.
221-225 2x1.5x1.5
o WEIGHT:
3.9 ozs.
HC-U2 H%-V220
$72.45 62.45
HC-V
$47.45
M -SQUARED
ENGINEERING, INC. .
1446 LANSING AVE. DEALERS Shipping included
SAN JOSE,CA. 95118 WELCOME Calif. residents add
(408] 266 -9214 - 6.5% sales tax
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Free UPS shipping
on orders over
$100.00

2 locations open Mon-Sat
10 am 'til 6 pm
Thurs & Friday 'til 9 pm

H$

Mich. res. add 4%

PKENWOOD
R.L.DRAKE

[€3[ICOM

1r.1rn.=.~-'rsc
YAESU
MF AND MORE!

Summer Special

HD73 ALLIANCE ROTOR
$89.95

3TBA HUSTLER
$189.00

MFJ 989
$269.95

CALL FOR QUOTES
2 locations
1207 W. 14 Mile Road, Clawson M| 48017
313-435-5660
31155 Plymouth Road, Livonia M} 48150

HAM
RSE SHACK 313-522.42
| 5224232 ==l

RTTY/CW.
For the TRS-80

“ A Trademark of the Tandy Cormp.

ROM-116
Now includes:
oTEXT EDITING
®RTTY PICTURES
®SAVE TEXT TO DISK petailed brochure available on request.

Featuring:
1200 BAUO OPERATION. Not limited to 110 baud
decause of timing loops. 60, 66, 75 & 100
W.P.M. Plus 110, 150, 300, 600 & 1200 baud
operations possible.
FLEXIBILITY OF OPERATION. Instantly change:
Baud Rates; Program Mode (ASCII/Baudot);

Other features
iNclude:

e Two Serial Ports

e Fourteen Buffers

» Automatic CW/ID
Transmit Control

o Selective Call Feature

e Error Correction & Editing

e Word Wraping

e Easy to Interface

e 30.Day Unconditional
Guarantee

o Hardware Requirements:
TRS-80 Model | or 111 16K
EXTERNAL TERMINAL UNIT
REQUIRED

Program Status.

SPLIT SCREEN VIOED. Transmit & receive data
displayed separately.

REAL TIME. Automatic CW/ID without user in-

lervention. Automatically
updates at end of month
Ir year.

! cRowin
MicroProducts

606 State Street, P.O. Box 892-R e Marysville, WA 98270 e (206) 659-4279

~ See List ol Advertisers on page 114

WHY
COMPRO-
MISE

Others claim more gain for
their antennas than the
IsoPole™ antennas, but none
can beat the IsoPole for
HONEST on-the-horizon
omni-directional gain unless
you are willing to spend at
least THREE TIMES AS
MUCH!!! The IsoPole is
easiest of ALL competitive
models to assemble, has a
weather protected, factory-
tuned matching network, (no
more aggravating SWR varia-
tions with weather changes),
uses all stainless steel hard-
ware, and is designed to
withstand severe icing and
wind conditions. The IsoPole
antenna is UPS shippable
without the standard 10 foot
1% inch TV mast. You can
buy the mast from your local
ham dealer, hardware store,
or Radio Shack™ store for
léss than the shipping costs
of a single mast. When good
strong, low cost 10 foot sec-
tions of mast are so easily
available, why compromise by
using several shorter pieces
that have to be joined
together?

For more details, please write
for our latest catalog or visit
your favorite dealer.

Prices and Specifications subject to
change without notice or obligation.

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775-7373
Telex: 152571 AEA INTL
-2

AE ABrings you the
Breakthrough!
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D. N. Ellis WA2fPT
57 Memorial Ave.
Alice Springs, N.T
Australia 5750

Confessions of a

Counter Evolutionary

— part 1l

Editor's Note: 73 presents the second half of WA2FPT's “Confessions of a Counter Evolutionary.” The August, 1982, issue featured the first
half of this comprehensive design. The LS| Computer Systems LS7030 counter chip used in this project is available from Belco Electronics,

43 South 49th Ave., Bellwood IL 60104, for $12.75 plus shipping.

— =
MULTIPLE = — I-ast month we tackled
ﬁgéJ:f‘rE:o POWER| 8 {6ND 2500 the basic theory of

- ISPLAYS X
r . W | avoomvers | counters and scrutinized the
/ \ REMOTE INPUTS 1 timebase, display, and
’ Y counting circuitry. We'll
— finish the job this month.
REAR .

WONITOR | PANEL ] Let's start by looking at the

— front panel
= o (. There is a conspicuous
I PRESCALER 100 . ‘ absence of rotary switches
SIGNALS SRenT 4 on the front panel. Instead,

o]

0C- 5MHz >——— simple binary counters

stepped with momentary-
push-button SPDT switches
are used with LED indica-
tors to control all counter
operations.

There are three such bi-
nary “rotary switch elimina-
tors”” employed: a four-
position circuit for the four
timebases (01, .1, 1, and 10
seconds), a three-position
input-display-select button

T CIRCUIT

. LS703
INPUT I ( C
PREAMPLIFIER ¥ ‘,” 2’3.‘3 go%EN'rAEDRE ]

3 L S

FRONT PANEL
SWITCHES AND
CONTROLS |
L
§ r L
TIME BASE l
10 MHz
‘cuvs-m_ oscuug)»—q O I IO
ENOOVEN I | cwam J

v < -
*

TEST
QUTPUTS

Fig. 1. Block diagram.
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for kHz, MHz, and pre-
scaled MHz, and a mode-
select switch for frequency,
period, and events. Two ad-
ditional push-button-switch
circuits are enabled when in
events mode and the lamp
test, which was explained
earlier.

The basis for these three
counters is the four-position
timebase-section counter of
Fig. 12. The two 2-input
NAND gates form a set-reset
flip-flop that debounces the
SPDT switch contacts, giv-
ing clean, glitch-free pulses
to step the binary counter.
Notice that the counters,
4013 dual-D flip-flops, are
wired as toggles. That is, the
outputs alternate low and
high with each positive tran-
sition of the input clock



pulse. Two such arrange-
ments are cascaded, result-
ing in a counter with four
distinct output combina-
tions. The output sequence
of the four consecutive
pushes of the timebase
select button, taking the Q,
and Q, outputs in pairs, is:
00,10 01, and 1,1, whereQ
is almost GND and 1 is near
+5 volts.

74C02 quad 2-input NOR
gates are used as “zero-de-
tecting” decoders to give
unique 1 output levels for
each of the four pairs of out-
puts. NOR gates can be used
this way because they pro-
duce a high output only if all
inputs are low. These decod-
ed signals then control the
selection and routing of the
timebase signals. Fig. 12
shows the four timebases as
inputs to the four NAND
gates of 1C16.

The output of each of
these NAND gates is regulat-
ed by the condition of its
control line, the four count-
er states, only one of which
will be active (high) at a
time. Therefore, only one of
the four NAND gates will be
passing pulses, with the re-
matning three outputs dis-
abled at a high level. As the
timebase button is pushed,
the counter will step, acti-
vating the next control line,
gating (enabling) the next
corresponding timebase. All
four timebases feed a 4012
(IC22) to give a single source
of timebase outputs.

This kind of arrangement
amounts to a 4-to-1 multi-
plexer, but | didn’t have the
one chip package available
to do the job, a 4052.

Four jumbo LED front-
panel indicator lights show
which timebase is active.
The control lines from 1C19
accomplish this by turning
on gates of 1C40, a 75492
LED driver. Series resistors
limit the current for the
LED’s safety. Since | ran the
LEDs on 8 volts, | used
quarter-Watt, 220-Ohm re-
sistors that let about 30 mA
flow through the LEDs.

All the resistors are

SPDT
MOMENTARY
,I\ PUSH BUTTON
KN

NO -

RI7
10K doV

mounted in DIP component
carriers occupying sockets
on the main wire-wrapped
board. VIl admit this was an
unnecessary extravagance,
but they were a gift to my
parts cabinet, so | used
them

The chosen timebase sig-
nal emerges from pin 1 of
1C22 and goes to 1C12, pin 2,
the 74C157, where it is se-
lected, or not, for frequency,
or else disconnected for the
other functions.

The input-display-select
switch selects kHz or MHz
readout of the displays. The
third position, prescaled
MHz, routes only signals
from the 500-MHz amplified
prescaler to the 7030
counter, again with the
proper display.

Because only three posi-
tions are required, the basic
four-position counter is
modified to reset to the first
position after stepping past
the third state. This is done
by using the output of the
NOR gate decoding the
fourth position of the
counter to reset the counter
to 0 by taking advantage of
the 4013’s direct (asynchro-
nous) reset input. Whenever
those inputs (pins 4 and 10
for both halves of a 4013)
are brought high, the flip-
flops set their Q outputs to

|
|
|
- | i N
& . 74C00
i : j 5 e 1 SEC
| Ic9 E
i PIN 12
Y 1
IC 35 L ,
PIN 10 !

Fig. 12. Timebase select.

0, regardless of any other in-
terval activity. The basic
scheme in Fig. 13 is thus the
same as in Fig. 12.

As explained before, IC11
is a set-reset flip-flop; IC33, a
4013, is the counter; the
state decoders are a 74C02;
and the display LEDs are
driven from 75492 gates.
Notice the labels on the
74C02 output lines—they
are all important in control-
ling the various counter
functions and we’ll see
more of them later.

The mode-select switch
shown in Fig. 14 is a mirror
image of the inputdisplay
select. The modes, as you
probably have surmised by
now, are frequency, period,
and events. The period con-
trol line, labeled P, serves as
the select line for 1C12, the
74C157 that interchanges
the period and the timebase.

The E line (for Events) has
a little more work to do,
however. Recall that our
events totalizing needs the
reset and load signals with-
held from the 7030. What is
required is a circuit that,
upon user demand, will
allow manual loading and
resetting, but will default to
the automatic supply of
reset and load pulses to the

TIME
BASE
TO 1€ 12
PIN 2

7030 chip as needed in
period and frequency opera-
tion. The E line is the key to
such control in this counter.

There are two front-panel
push-buttons named display
startstop and count-reset
that drive the circuit in Fig.
15. 1C28 debounces both,
and 1C37 provides push-on,
push-off toggling action.
That is, each Q output from
IC37 is latched at alternat-
ing Os and 1s by the config-
uration shown. In effect,
each is a single-pole, dou-
ble-throw switch. The first
push can set the flip-flop
(output high), and the next
push would reset it. Notice
how the E line, inverted
through a gate of 1C24, only
enables these flip-flops
when in the events mode.
Otherwise, the flip-flops are
always set.

The direct reset or clear
inputs are wired through
two SPDT-switched rear-
panel RCA phono jacks. This
gives some external device a
chance to reset and load the
counter, if desired.

Remember the RC net-
works used to provide reset
and load pulses? Well, each
of these enters a separate
AND gate, whose outputs fi-
nally go to the 7030 reset
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Fig. 13. Input display select.

I 40
75492 goe {
. ] 2200 _@14
; e <l
PRESCALE
MH2 H
1C14a PIN 12

PM>1C 36 PIN |
1C 23 PIN 12

(pin 22) and load (pin 21) in-
puts. The AND gate also
squares up the exponential-
ly-rising input pulses nicely.

The utility and simplicity
of the reset and load func-
tions should relieve any mis-
giving you might harbor
concerning the slight circuit
complexity. As long as fre-
quency or period mode is se-
lected, IC37 remains set and
the two AND gates of 1C18
shown are always allowing
the load and reset pulses to
pass through to the counter.

When events mode is se-
lected, the E line goes high,
and the gate synchronizing
flip-flop of 1C13 is set via pin
4. 1C15, pin 9 also is tied to
the E line, preventing nor-
mal reset pulses. Simulta-
neously, the two halves of
IC37 are enabled, and the

Fig. 14. Mode selection.

display start-stop and count-
reset push-buttons are ac-
tive. IC18, pins 10 and 13 will
not now pulse, because no
pulse will reach either of the
Toad or reset RC networks.
See Fig. 11(a). According-
ly, the push-buttons so de-
scribed will have complete
and total control over the
machine’s resets and Toads.

In the events mode, the
display will be rippling with
input counts, be static, or
display zero. If it is rippling,
the display start-stop is al-
ways delivering a Toad to
the counter, and the count-
reset button is telling the
counter to count! (That is,
not reset) A push of the
the display start-stop but-
ton will freeze the display
(no more load), but the
7030 still will be counting
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internally. Another touch of
the DSS button will again
provide a continuous dis-
play of the incoming
events. As soon as the C-R
button is pushed, the count-
er will reset internal circuits
to zero. In order to view this
zero, the DDS must be ac-
tive, otherwise, the previ-
ous reading will be seen

Making the internal 7030
counter controls separate
from the display allows
complete flexibility for
elapsed-time operation and
data-acquisition applica-
tions. The remote-control
option multiplies the value
of this feature.

Decimal Pointers

The decimal point
changes positions, as you

would expect, with kHz or
MHz selection, and with the
selection of each of the four
timebases. It also offsets
two places to the right to in-
dicate proper MHz when
the divide-by-100 decimal
point also becomes visible
only in frequency mode, be-
cause the period displays in
microseconds and the
events mode doesn’t need it.

There was a good reason
to save the description of
the decimal-point circuitry
until now, because its de-
sign is wholly dependent
on two characteristics of
this counter: the multi-
plexed display and the
binary counters used in the
function switching.

From the 7030 data sheet,
I learned that in order toiillu-
minate, for example, the
decimal point in the fifth
digit, the digit 5 strobe
would have to be routed to
both the decimal point input
at pin 10 of the 7030 (to un-
blank the display) and to a
suitable decimal point driv-
er (a 75491} Four different
timebases with the three dif-
ferent frequency representa-
tions give twelve switching
combinations

This challenge (for me,
anyway) was simplified con-
siderably by using two
CMOS multiplexer chips,
the now-familiar 74C157
quad 2-to-1, and the 74C151
8-to-1 multiplexer. If you
have never played with mul-
tiplexer chips, you’ll be in
for a pleasant surprise when
you see how this and simi-
lar switching problems are
solved

The four timebases are
10,1, 01, and 0.01 seconds.
For a proper readout in
MHz, the decimal points to
be activated must be the 8,
7, 6, and 5 digit strobes, re-
spectively. A kHz readout
requires digit strobes 5, 4, 3,
and 2. The prescaled MHz
display needs the strobe
pulses for digits 6, 5,4, and 3
for the different timebase.

Most of the work is han-
dled by the 74C151. Eight



LARSEN ANTENNAS TRAVEL

Race car communications
demand the best from an antenna
under some of the worst conditions.
Split second decisions require reliable
signals at exceptionally high speeds.
That's why Larsen Antennas are
used on race cars at the Indy 500.
Because Larsen Antennas are
designed to take high speed with
minimal signal distortion. Proving they
can travel in the fast lane without
putting a drag on their performance.
Larsen’s precision tapered stainless
steel whip provides maximum
flexibility while minimizing radiation
pattern distortion, giving you a clear
consistent signal. And Larsen’s

exclusive Kulrod® plating, gives your
antenna high conductivity to assure
that maximum power goes into
communicating — not heat.

That full measure of performance
goes into our product integrity toc.
With a no nonsense warranty that
won't slow you down.

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

Larsen Antennas

322
IN USA: Larsen Electrorics, Inc.

1611 N.E. 50th Avenue PO. Box 1799 Vancouver, WA 98668 Phone: 206-573-2722

IN CANADA: Canadian Larsen Electronics, Lid.
283 E. 11th Avenue, Unit 101

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

Kulrod® Is a registered trademark of Larsen Electronics, Inc. in USA and Canada.

Kulrod® Is a registered trademark of Larsen Electronics, Inc. in USA and Cancda.

«~See List of Advertisers on page 114
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digit strobes: 8, 7, 6, 5, 5
(again), 4, 3, and 2, are se-
lected by a 3-bit address
called C, B, and A. The high
order bit is C. Using the in-
put-display-select line, this is
0 for kHz and 1 for MHz
(really not kHz). The Band A
digits are the timebase-se-
lect outputs (Q, and Q,) of
the 4013 flip-flops.

The prescaled MHz deci-
mal point placement re-
quires a modified input of
the digit strobes for the MHz
section of the 74C151. Here
the 74C157 is used to select
either strobes 8, 7, 6, and 5,
for normal MHz, or 6, 5, 4,
and 3, for the prescaled
MHz display. As you might
guess, the PM (Prescaled
MHz) control line, when ac-
tive, selects the B-side
strobes.

The complete decimal
point circuit is shown in Fig.
16. The four high-order
strobes to the 74C151 are
selected by the 74C157, with
the lowest group of four ap-
pearing as direct inputs for
the kilohertz presentation.

As the 74C151 is ad-
dressed by the two output
bits from the timebase se-
lect counter, the chosen
digit strobe is sent out via
the Y output (pin 5) to the
data input of 1C31, a 4013
flipflop. 1C35 can also be
enabled by a separate
strobe line itself, but here
the outputs are always
enabled by grounding pin 7.
At 1C31, the selected digit
strobe is clocked by a 100-
kHz signal through the AND
gate of 1C18, enabled by
control line F (Frequency
mode). The Q output sends
the strobe, as mentioned
earlier, to the 7030 decimal-
point input at pin 10, and to
the 75491 driver to the deci-
mal point segments of the
display. The leftover portion
of 1C22 is shown wired as an
inverter to take the blank
signal from the 7030 (pin 11)
and properly reset 1C3, pre-
venting possible display
damage. The 100-kHz clock-
ing signal is more than ade-
quate to accurately follow
the 1kHz scanning rate.

IC 27 PIN 13

COUNT -RESET

(A >1c1 PIN 22
RESET
2
4
SPOT
T REAR PANEL
NC Mo—————=0) EXTERNAL RESET
SWITCH AND JACK
74C08
13
2 > ce Y
9 13 12)'¢!

SPDT

P

REAR PANEL

Ne N D) EXTERNAL LOAD
SWITCH AND JACK

Fig. 15. Count-reset and display start-stop.

Another feature is that
leading zero blanking is
automatic when the deci-
mal point is not used.

It might be helpful to re-
member that the digit strobe
selection given here is for
right-hand decimal-point
displays. Left-hand decimal-
point displays would use
strobes 1-7 and 2-8.

Front Ends and Odds

The input-signal condi-
tioner, so well-loved and
remembered from Elemen-
tary Counting, is manifested
in a Hi-Z dc 5-MHz preamp,
and a 5-500+-MHz Lo-Z
divide-by-100 prescaler
amplifier.

The Hi-Z unit (see Fig. 17)
also was borrowed from
WA1UFE’s fine counter arti-
cle in the December, 1976,
73 Magazine. The only
change | made was to omit
the 68-pF silver mica capaci-
tor shunting the 100k input
resistor. Since the preamp is
used only to 5 MHz, or so,
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this “speed-up cap” was not
needed. Besides, | didn’t
have one in my junk box!

The same fine perfor-
mance noted by WATUFE
still holds for my rendition
of this excellent design. | do
have something to contrib-
ute, however. An easy PC-
board layout using tape is
shown in Fig. 18(a), full-
sized, with foil and compo-
nent sides illustrated.

The Lo-Z 5-500-MHz pre-
amp is also easily done with
the “tape 'n etch” method of
PC-board fabrication. Fig.
20(a) gives the pattern for
the board layout, while Fig.
19 shows the schematic. The
basic design is from K4GOK,
with some later embellish-
ments by K4JIU in the Feb-
ruary, 1978, issue of Ham
Radio. My sole contribution,
aside from the PC board, is
the 39-Ohm emitter resistor
in place of the earlier 47-
Ohm one. This increases the
current through the 2N5179
and lowers the input imped-

ance a bit, but significantly
improves the low end (5-10
MH2z) sensitivity.

The 11C90 ECL prescaler
is no longer a stranger to ex-
perimenters, so it will not be
elaborated on. (See the arti-
cle by K20AW in the Octo-
ber, 1976, 73 if you want
some good 11C90 informa-
tion.) Although the 11C90’s
price has dropped some-
what, | was still nervous,
after soldering it in place, to
apply power.

The 74196 divides the
11C90’s pin 7 divide-by-ten
output by 10 again, giving a
divide-by-100 output. The
output taken is the Q. out-
put from pin 2 instead of the
usual pin 12 Q output com-
monly employed. The fre-
quency is the same from
each, but the Q. output has
a 60% duty cycle compared
with the 90% Q, duty cy-
cle. This is done for the
benefit of the 7030, which,
from its data sheet, prefers
as close to a 50% duty cycle
as possible. It is only to-
wards the operational limits
of any device, including the
7030, that details such as
this become important. Ex-
perience is a thorough, if
humbling, teacher

Both preamp boards are
mounted by small right-
angle brackets inside a small
aluminum minibox (the 3 X
2X1%-inch Bud Z100).
UG-290 BNC connectors are
used for the jnputs, and their
bolts hold the preamp box
securely. | can’t say for cer-
tain whether or not these
shielding precautions are
absolutely required, but
there is no false trigger-
ing from strong nearby rf
energy, either. Small-diame-
ter coax (RG-174/U or simi-
far) is used to bring both
boards’ outputs to the PC-
board edge connector.

These TTL signals are con-
verted into CMOS signals by
a neat trick peculiar to
CMOS. CMOS inputs are not
directly connected to the
outputs. Also, inputs can be
paralleled for increased fan-
in (the maximum number of
allowable inputs), and the
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all-band digital readout for s low a
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onto your signal, and the 5-digit dis-
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| 741504 |
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RS
10K
CMOS DIRECT
OUTPUT TO
DIRECT TTL I

Fig. 17. Hi-Z dc to 5-MHz input preamplifier.

outputs for increased fan-
out (the output load-driving
capability).

The 74C02, IC17, is an ex-
ample of how this CMOS
quad 2-input NOR is put to
work as a TTL-to-CMOS con-
verter. Even though its phys-
ical location is on the main
wire-wrapped board, it is
shown in the front-end sche-
matics of Fig. 17 and Fig. 19.

The output of the Hi-Z
unit, a 74LS04 of modest
power requirements, is con-
verted to CMOS compati-
bility by a single NOR gate
with two inputs tied to-
gether with a 10k-Ohm pull-
up resistor to help the TTL 1
output up to a comfortable
CMOS level

Fig. 19 shows the remain-
ing three 2-input NOR gates

Fig. 18(a). Hi-Z preamp PC layout.
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used to interface the Lo-Z
preamp with the CMOS
main counter circuitry, with
all inputs and outputs in par-

MOUNTING
(HOLE
C
(4

2.8"

allel. Try this with some-
thing other than CMOS
logic! Such an arrangement
provides needed buffering
for the power-hungry 74196
output transistors.

Sensitivities for the Lo-
Z unit are adequate be-
tween 5 and 10 MHz, be-
coming terrific out to the
limits of my stone-age rf
generator. With graphs and
numbers aside, though, it's a
real kick to stand 25 feet
away from the counter and
read those half-inch digits as
I key my 1-Watt, 2-meter FM
transceiver.

The Hi-Z unit exhibits a
usable sensitivity of about
45 mV at the low audio
range, down to about 10 mVv
to its externally imposed
5-MHz limit, as closely as |
can determine from base-
ment measurements

Power Play

Power supplies are usu-
ally the most boring part of
any project, thanks to the
voltage regulator integrated
circuit manufacturers. |
suppose this machine is no
exception, but | did have
some surprises during con-
struction.

There are three 3-terminal
regulators used, two 7805s
and one LM340T-8, as can
be seen from Fig. 21. One
7805 (+ 5 volts) is housed in-
side the box containing the

MOUNTING HOLE—

L Lenouw l

ALL HOLES ON .I" GRID, CENTERED.

MATERIAL :

VECTOR 169P44 |

Fig. 18(b). Parts placement for Hi-Z preamp PC layout.
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Compliments of ENCOM

Super Stick Il

‘%} + 9db 5/8 wave+ 3db 1/4 wave

(Determined by field strength tests)

The SSIl 5/8 Wave Antenna exhibits 9db
gain over a RD2S Tuned Rubber Duck and
3db when collapsed to a 1/4 wave . . . The
word is out, of all 5/8 Wave HT Antennas
tested only the SSIl when collapsed to a 1/4
wave exhibited gain over a Rubber Duck. In
fact, all other 5/8 wave HT Antennas tested
were 1 to 4db below a Rubber Duck in the
coliapsed mode. In the 5/8 wave mode the
SSII was equal to or exhibited as much as 2db
gain over all other 5/8 wave HT Antennas
tested ... and the RD2S Short Duck was equal
to or exhibited up to 4db gain over all other
rubber ducks tested.

With SSII's modular construction you can
replace or exchange any of the 5 types of
base connectors available (BNC, TNC, PL-
259, Tempo/Mot, F—type) . . . plus the tele-
scopic section may be replaced for only
$5.00, another Tuned Antenna exclusive. The
tuned loading coil/spring is soldered to the
machined end caps notswedged...andthere
are no ticky tacked capacitors or leads in the
SSII's loading coil to break.

There are no short cuts in designing and
building antenna's at these high frequencies.
Soldered connections and antennas actually
designed and tuned on the HT are mandatory
to achieve maximum reliability and perfor-
mance.

Plus A 2 Meter Tuned Duck® for Under A Buck

| 519,

- THE WORD IS OUT

+ 1¢

FOR THE PAIR

REPLACEABLE

TELESCOPIC
SECTION

The Tuned Antenna Co. js the only
manufacturer that specifies the gain of their
5/8 Wave HT Antenna In db at 1/4 wave and
5/8 wave over a rubber duck. These gain
figures have been obtained from extensive
field strength readings, using HT's and HT
Antennas for the test . . . maximum effective
radiated power is the result of efficient antenna
design. Remember 5 watts into a 50 ohm
dummy load with an swr of 1.1:1 = 0 ecp.

Now you know why the word is out. The
Super Stick || and RD2S Short Duck gives
your HT the effective radiated power you need
to make those tong hauls. Join the tens of
thousands of satisfied customers. Call one of
our 112 dealers today. The perfect pair is a
limited offer so call today.

TUNED J

COIL-SPRING

THIS MULTI-BASED
SYSTEM. FITS ANY HT

BNC, TNC, PL-259
“F” TYPE MS-TEMPO

For Dealer Location or TO Order Call

& (714) 268-0720 =

THE TUNED ANTENNA CO., 9520 Chesapeake Dr., #606, San Diego, CA 92123_}
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MODULAR
CONSTRUCTION




front-end boards, and the
TO-220 package is bolted to
the aluminum case. Total
power drawn for the front
end is about 200 mA, most
of which is eaten up by the
Lo-Z board, as you might
imagine, with its 11C90 and
74196.

The entire counter board,
with the exception of the
75492s, is powered from the
other 7805 and draws a
scant 150 mA at 5 MHz. Yet
CMOS has the rather nice
property of using power
only when it switches on or
off, and practically zilch
when static. Of course, the
higher the frequency of
switching, the greater the
power consumption.

The LED indicators and
the FND 500 seven-segment
display drivers are driven
from the LM340T-8, an
8-volt regulator used to
brighten the front panel a
bit. Both the 8-volt and
5-volt regulators are heat-
sinked (sunk?) by being
bolted to the L bracket
holding the 44-pin edge
connector.

Back in the discussion on
the master oscillator, the
723 regulator was explained,
so | won’t subject you to it
again! The experience with
the crystal oven does merit
a few observations, how-
ever. The oven draws 750-
800 mA at 9 volts. | had
originally used a 5-volt
LM309K raised by a 1.1k re-
sistor “pedestal” (between
the case common and the
circuit ground) to 8 + volts.
This was all mounted on the
master-oscillator board in~
side the minibox.

Rl
L it -

18on

TTL

PRESCALEOC >—4
INPUT

ViA CONN 18

1) |3 IS5 f6

]
OluF Ol uF "
| O ﬁ
| 220 1
L§ 8 TURN
#26 5/8 In. LONG 45
— c20
OluF
” 15 11 8

18|
11C90

6141312,
12

NOT SHOWN
A QIuF CaP IS
SOLDERED DIRECTLY

; @  TO
=——1C17 PINS 8.9
viA
CONN 18

74196

»

BETWEEN PINS 4 AND 13
ON FOIL SIDE OF BOARD

CMOS
PRESCALED
QUTPUT

IC ta
PIN

9

Fig. 19. Lo-Z 5-500-MHz input amplified prescaler (= 100).

Out on the bench in free
air, it worked great. But-
toned up, however, the oven
would cease to function af-
ter a few minutes. After a lit-
tle careful thought along
with my consternation, | fig-
ured out that the 309 was
entering its thermal-shut-
down mode because | had
neglected to properly heat-
sink it. The air circulation in
the haywired stage of the
design had lulled me into a
false confidence that “ev-
erything would be cool”
once it was inside the
minibox.

After ripping this failure
out, | solved the whole prob-
lem with a single resistor, a
capacitor, and Ohm’s law.
The raw dc from the full-
wave rectifier was about 12
volts. Since the oven oper-
ates at 9 volts, | needed the

Fig. 20(a). Lo-Z prescaler (< 100} PC layout.
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value of resistor that would
drop about three volts when
the oven kicked in.

Ohm’s law, assuming a
12-volt supply and a current
of 750 mA, gave a 4-Ohm
resistor value (3-volt drop =
750 mA X 4 Ohms) to pro-
duce the desired 9 volts for
the oven. When the oven
was off, the unloaded circuit
voltage would climb back
up to 12 volts, but that
didn’t matter.

I had a 5-Ohm resistor
handy so it was tried, with
success, even though the
oven voltage was just a little
over 8 volts. A 10-Watt re-
sistor hardly gets warm, and
a 5-Watt would probably be
fine. The capacitor smooths
the ripple resulting from the

extra load on the trans-
former when the oven is op-
erating. A front-panel LED
turns on with the oven to
show when the oven is
active.

The 7030, being a good
PMOS device, requires a
negative bias when inter-
facing with TTL and CMOS.
| used the brute force
method of a separate trans-
former and a half-wave rec-
tified 12-V zener diode to
supply it with —12 V. Be-
cause only a few mA are
drawn, however, virtually
any arrangement that will
provide a —12-V bias would
work here.

At one point during the
breadboarding stage, | was
using a zener-biased pass-

25 -
‘ GND vl
czz.gg HKeas
—vA—o e——ouT
, R47 A EX I N X _]
/ 17 74106 '¢
18 14, 1.5°

R46§Tc

I'MOUNTING HOLE

EA\"'

‘oo o0 000 o-

[ X J ....ﬂl
11C90 8:

sy

Fig. 20(b). Parts placement for Lo-Z prescaler (+ 100} PC

layout.



WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

24 hr. timer

microprocessor
water resistant

solar assist

New Low Price
—$59.95

The HAM-1 functions include local time,
world time, (G.M.T. too) count-up and
count down chronometer, day, month,
date, alarm and hourly chime. 1t's ideal
for log-keeping, DX time conversion and
10 minute |.D. timing. The HAM-1 fea-
fures a high contrast Seiko display and
solar cell battery assist. Battery life is
better than 4 years. The HAM-1 is water
resistant to 20 meters, the case is 100%
solid stainiess steel and the crystat is
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year
warranty.

2 METER AMPLIFIER
$39.95

® 2 Watts tn, 10 Watts Out ® V.SW.R.
Protected ® Can be Used for F.M, & S.S.
B. ® Led Status Indicators ® Low Loss
S0-239 Connectors ® Current Drain Less
Than 2.5A at 13.6 V.D.C. ® Massive
Heatsink ®Built In T/R Switch

TEMPO S-1 UPGRADE KITS
$39.95

Upgrade your early Tempo S-1 to cur-
rent Production Specifications, kits
include: ©450 M. A H. Battery Pack
® New Case Assembly e All New Es-
cutcheons ® Spkr./Mic. Jack w/Dust
Cap ® New Earphone & Jack e P.C.B.
and Parts for Easy Installation e Detailed
Instruction Manual e For Radios With &
Without T.T. Pad.

Other Accessories Available:

Spkr/Mic. Designed for S-1's. . . $24.95
Heavy Duty BeitClip. . . . ... .. 7.50
Fiex Antenna . . . .. ... ..... 6.00
To Order Catl or Write to:

ADVANCED COMMUNICATIONS
INTERNATIONAL
2411 Lincoln Avenue . 448
Belmont, CA. 94002 U.S.A.
(415) 595-3949

Add $3.00 per order for shipping &
handling. Catifornia residents add 6%
sales tax. Visa, Master Charge accepted.

~See List of Advertisers on page 114

COMPUTERIZED
MORSE KEYERS

AEA, the first company to introduce microcomputerized products
to the Amateur Radio market, is proud to announce the second
generation of computerized electronic keyers. Each keyer is pre-
programmed, no computer language is required of the operator.
The easy to use keypads eliminate up to 75 switches or potien-
tiometers, thereby greatly simplifying the operation of such
sophisticated keying systems. We invite you to compare the
features of our keyers (shown below) to ANY others.

IMPORTANT KEYER AND/OR AEA AEA AEA

TRAINER FEATURES MM-2 KT-2 CK-2 MM-2
Speed Range (WPM) 299 199 199
Memory Capacity (Total Characters) 500 NA 500
Message Partitioning “Soft  NIA Soft
Automatic Contest Serial Number Yes NA Ye—s A
Selectable Dot and Dash Memory Yes  Yes Yes-

Independent Dot & Dash (Full) Weighting Yes  Yes [ Yes
Calibrated Speed, 1 WPM Resolution Yes Yes - Yes
Calibrated Beacon Mode Yes N/A No
Yes NIA . Yes
Front Panel Variable Monitor Frequency Yes } Yes | Yes

Message Resume After Paddle Interrupt Yes  N/A  Yes

Repeat Message Made

Semi-Automatic (Bug) Mode Yes Yes Yes
Real-Time Memory Loading Mode Yes NA Yes
Automatic Word Space Memory Load Yes NA Yes
Instant Start From Memory Yes NA Yes
Message Editing ”Yg N/A  Yes ]
Automatic Stepped Variable Speed No  No Yes
2 Presettable Speeds, Instant Recall No  No | Yes
Automatic Trainer Speed Increase Yes Yes NA
Five Letter or Random Word Length [ Yes Yes N/A
Test Mode With Answers Yes Yes NA
Random Practice Mode Yes  Yes NA
Standard Letters, Numbers, Punctuation Yes  Yes NA
All Morse Characters Yes Yes NA

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

Software ©copyright by AEA.

PRICES AND SPECIFICATIONS SUBJECT TO
CHANGE WITHOUT NOTICE OR OBLIGATION.

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

-2 Telex: 152571 AEA INTL

Contest Keyer

Brings you the
breakthrough!
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transistor arrangement for
the negative bias. Suddenly,
| noticed the counter behav-
ing erratically, giving some
strange readings. After a few
minutes of probing around, |
was horrified to discover
that the pass transistor had
shorted and the —12-V
nominal bias had soared to
—32 volts! This, with the
+5-volt positive supply,

FOR COUNTER LOGIC
TO CONN 20
ci3

Fig. 21. Power.

meant that the 7030 was en-
during 37 volts! | was certain
the 7030 had counted its
last, but it survived, and so
did I! In the interest of sim-
plicity, | fell back to the
present bias arrangement
shown in Fig. 21, and there
are no regrets yet.

Besides the ordinary
fused primary-transformer-
winding protection, | used a

22. 1-MHz 12-pin 74LS90 (master

oscillator)
21. Ground
20. 45V
29. +8V
18. Prescaled inputs (Lo-2)
17. Direct input (Hi-2)
16. 1C25, pin 9—segment a
15. 1C25, pin 6—segment b
14. 1C25, pin 2—segment ¢
13. 1C21, pin 13—segment d
12. 1C21, pin 9—segment e
11. 1C21, pin 6—segment f
. 1C21, pin 2—segment g
1C25, pin 13—segment D.P.
. 1C34, pin 2—digit strobe 8
. 1C34, pin 1—digit strobe 7
. 1C29, pin 13—digit strobe 6
1C29, pin 9—digit strobe 5
1C29, pin 7—digit strobe 4
1C29, pin 6—digit strobe 3
. 1C29, pin 2—digit strobe 2
. 1C29, pin 1—digit strobe 1

-
o

SNWAEPON®DO

Lamp test NO H4, pin 3
Gate LED H4, pin 4
Load NO contact

. Load NC contact
Reset NO contact
Reset NC contact
Freq. LED H5, pin 1
Period LED HS, pin 2
Events LED HS, pin 3
Mode NO contact
Mode NC contact
kHz LED H5, pin 6
MHz LED H5, pin 7
Pre-MHz LED HS, pin 8
Input display NC
Input display NO
0.1-sec LED H6, pin 4
1-sec LED H6, pin 5
10-sec LED H6, pin 6
.01-sec LED H6, pin 3
Timebase NO contact
Timebase NC contact

POIOOUMMICXrZZIDOACKS XN

All LED connections are to cathodes. Anodes are tied to +8 V on

\uF
@ 15v
+8v REG(@ ~200mA
3407-8 —> CONN 19
FOR DISPLAYS
/_]’ cis
T et
J, @ 15v

2-Amp dc circuit breaker in
series with the 12-volt posi-
tive supply. If this CB should
trip, the ac line voltage will
then drop out through the
CB’s external switch con-
tacts. A dc circuit breaker is
certainly not a necessity,
but they can be had in most
surplus houses for a dollar
or so. | also used a DPDT
power switch to completely
disconnect the ac from any
part of the counter when
power is off. Because there
are no CMOS inputs nor-
mally left floating, potential
static damage is not a con-
cern, either.

The power pilot LED is

Prrery

wASTER
o ORCHLAYOR
ouTRY

¢ 000 0
§

MONITOR
L~ —

wo® % @
-~

EXTERN
CONTROU

another of those weird vyel-
low jobs that has its atten-
dant 100-Ohm series resis-
tor. It provides a good bright
light when connected to the
unregulated 12 V dc, as well
it should!

All the 3-terminal regu-
lators have 0.1 uF disc caps
across the inputs and out-
puts for noise suppression
and for better transient
response (so I'm told). As the
oven turns on, the raw dc
drops to about 10.8 V, still
plenty to properly power the
various regulators. The main
transformer for the positive
supply used was one pur-
chased from my friendly
neighborhood Radio Shack,
the RS273-1514, rated 18 V
CT at 3.5 Amps. This is more
than adequate, and a similar
2-Amp transformer would
be sufficient.

Construction Techniques

Most of this counter is
wire-wrapped. Everything
but the master oscillator,
the power supply, and the
two preamps are crammed
on a Vector 3662 wire-
wrapping board, with the
matching 44-pin edge con-
nector mounted on a home-
made 1/8-inch aluminum L
bracket. There is nothing
sacred about using an edge-
connected board. A cheaper
perfboard would be ade-
quate, but the plug-in board
is handy for troubleshooting
and easy modification

The seven-segment dis-
plays also are pluggable.

front panel. All switch commons are grounded on front panel.

Fig. 22(a). Logic-card edge-connector pin designation.
48 73 Magazine * September, 1982

Photo B. The Universal Counter’s back panel provides out-
puts from different points on the timing chain and allows
the use of a remote monitor.



ALL YOUR GEAR AT YOUR
FINGERTIPS IN A CONVE-
NIENT CONSOLE DESK

Requires only 60" corner space
Formica desk top and shelves
Shelf height adjustable

Solid maple legs

$495.00 check or M.O.

Shipped freight collect

Allow 30-45 days delivery

Send for detailed brochure

CQ PRODUCTS
8280 Janes Ave
Suite 137-1700 - W e

\voodridge, IL. 60517 (Chair and equipment not included)

Weight of table is 250 Ibs.

jPut Your Computer
| _On-The-Air

152

j The Interface” I
Sugg. Price $189.95
Your personal computer becomes a complete Cw/
l RTTY/ASCIl send and receive terminal with The Inter- |
face linking it to your transceiver.
If you own an Apple li or Apple Il Plus, Atari 400 or 800,
l TRS-80 Color Computer, or VIC-20, The Interface wln I
put your computer "On-The-Air".
Software for each system. features split screen dis-
l play, buffered keyboard, status display, and message I
ports. Attach any Centronics compatible printer for
hard copy. Software is available, on diskette for the Ap-
I ple and program boards for the others, at an additional l
cost.
Apple Atari VIC-20 TRS-80C
I diskette board board board l
$29.95 $49.95 $49.95 $59.95
See The Interface at your authorized Kantronics deal-
l er, or contact: I

KZKantronics

(913)842-7745 1202E.23rd Lawrence, Kansas 66044
SR I DS I N N N
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BASE RINGO
RANGERII

7dB GAIN

HIGHEST GAIN
2 METER OMNI

OUTPERFORMS
CONE AND
DOUBLE ZEPP

WORK MORE STATIONS
ELIMINATE NOISE
LIGHTNING PROTECTED
ACCESS MORE REPEATERS
ASSEMBLE EASILY
INSTALL QUICKLY

A COMPLETE ANTENNA
ALL PARTS INCLUDED

600.000 HAPPY USERS
BECOME ONE TODAY

ARX-2B 134-164MHz
ARX-220B 220-225MHz
ARX-4508B 435-450MHz

MOBILE
RANGERS

MORE RANGE
3dB GAIN
5/8 ASTAINLESS WHIP

GRIP TIGHT 90LB
MAGNET

CHROME PLATED BASE
NEAT APPEARANCE

THUMB LOCK ADJUSTMENT
NO WHIP CUTTING

LOW PRICE

MAGNETIC MOUNTS
AMS-147  146-148 MHz
AMS-220  220-225 MHz

TRUNK LIP MOUNTS
MOBILE [Egpes
BUY FROM YOUR DEALER

THE ANTENNA COMPANY
48 Perimeter Road, P.O. Box 4680
Manchester, NH 03108

Telex - 953050 v 106
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Some DIP wire-wrapped
sockets were cannibalized,
the pieces were spaced on a
narrow 6" piece of 1" perf-
board, and the eight FND
500s were mounted. The
segment pins then were
wrapped daisy-chain style in
parallel; these seven wires,
plus the decimal-point wire
and the eight common-ath-
ode wires, form one wiring
harness to the 44-pin edge
connector. The other har-
ness is composed of the
cathodes of the eleven
front-panel LEDs (crystal-
oven and power-indicator
wires are brought out sepa-
rately) and eleven wires
from the six push-button
switches (5 SPDT and the
SPST lamp-test switch). Oth-
er edge connector connec-
tions include +8 volts, +5
volts, the 1-MHz signal from
the master oscillator board,
and the two front-end sig-
nals. A ground completes
the 44 pins—see Fig. 22(a).
The —12-V bias is jumpered
directly to pin 26 of the 7030
on the pin side of the board.

Five 16-pin DIP headers
(Radio Shack 276-1980) are
used to hold the 10k pull-up
resistors, the LED current
limiting resistors, and the
two RC networks—see Fig.
22(b). Once again this is con-
venient, as these compo-
nent carriers plug right into
16-pin wire-wrap sockets.

| decided to tap the avail-
able source of pulses always
present in the oscillator
divider chain for an external
set of test signals, as shown
in Fig. 22(c). Six frequencies,
1 MHz, 100 kHz, 10 kHz, 1
kHz, 100 Hz, and 10 Hz,
were buffered with a 4049
hex inverter. A 16-conductor
ribbon cable with a DIP
socket takes the six signals
to some RCA phono jacks
mounted on the right rear
chassis next to the master
oscillator and crystal oven.
These output connectors
are quite suitable, as CMOS
square-wave signals do not
generate as many harmonics
as do similar-frequency TTL
signals, because of the
slower rise times. The

1C 40
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€6+ .00IuF R7.9 100K PULL UPS FOR TTL

CMOS CONVERTER

Fig. 22(b). DIP component carriers.

10-MHz TTL master oscilla-
tor test signal does use a
BNC output connector,
however. All seven test out-
puts are dc-coupled by
choice.

An EIA RS232C-type
25-pin connector is also on
the back, labeled “"Remote
Monitor.” Using the BCD
(Binary Coded Decimal) out-
puts of the 7030 with each
digit clocked out by its
strobe, the information in
the counter is made avail-
able to any desired external
device that is plugged in.
Movable jumpers soldered
to the RS232 connector can
sample this display infor-
mation as well as enable the
remote control of counter
operations. An obvious can-
didate for such connection
would be a microprocessor.
If such mating is desired, it
would be wise to recall that
the sampling rate is equal to
the multiplexed-display
scan rate (1 kHz for this
machine).

A DPDT switch, also on
the back panel, selects
whether or not the display-
start-stop and count-reset
4013, 1C37, flip-flop is con-
trolled from the front push-
buttons or from another ex-
ternal source via two more
RCA phono jacks.
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The push-button switches
are surplus computer types,
bought for $1 each. They are
large and bulky, but they
“click” nicely. You could
use whatever momentary
SPDT switches are suitable
and/or available.

Radio Shack was the
source of the cabinet. Two
reinforcing rods made from
scrap phenolic are used to
stabilize the chassis which

FOR FUTURE USE

o
o=
-

10Mz

e %

[——©I00H: ©

PIN 1O

Ic 37
EXTERNAL RESET AND
LOAD (TO REAR PANEL)

becomes a little unsteady
after all the components are
mounted. It is quite sturdy,
though, when the vinylclad
steel cover is in place.

The jumbo LEDs are
mounted in “’Clip-lite”
holders in Y-inch holes.
These sharp-looking mount-
ing devices are worth every
penny. You'll not be sorry if
you spend for them. Quest
Electronics (PO Box 4430C,

TO RCA JACKS ON
ON REAR TERMINALS

o
-

H3 SOCKET FOR 16 PIN OIP
RIBBON CABLED PLUG

-

IOOKHz ©
IOKH: ©

IMH2

1C6 &
PIN 15 PIN7

.k n

Ic
PIN 12

[

Ical
4049

g

€5
PIN 15

Fig.

22(c}). CMOS test-signal output buffer.
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AP 2RO RESISTOR ASSORTMENT 43508 S - $22.50 TI WIRE
INSERTIO 2 Stock No. 82501 10 ea. of 10-12-15-18-22-27-33-39-47-56 OHM £3 95 ench WRAP SOCKETS
o N E Stock No. 83502 10 es. of 68-82-100-120-150-180-220-270-330-330 OHM oiacy SOCKETS et ed
FORCE 7 Stock NO. 82503 10 es. Ot 470-560-680-820-1K-1.2K-1.5K.1.8K-2.2K-2.7 OHM  3sortment Tin S cap0" Mool et i
SOCKETS - <7 Stock No. 82504 10 ea. Of 3.3K-3.9K-4 7K-5 6K-6.8K8.2K-10K-12K-15K-18K OHM bronze contact - 3 wrap B with gas tight seal i,
Y
Stock No. 82505 10 ea. of 22K-27K-33K-39K-47K-56K-68K-82K-100K-120K OHM Stock
camactuated.true zero insertion 13
itn D,a,”ed so!d:? la‘°")ms : Stock No. 82506 10 es. of 150K-180K-220K-270K-330K:330K-470K-560K-680K- B20K-OHM ’,':: NoPins 1-24 25 100 NO. NoPins 1-28 25 100
capable of being pluggea intc Stock NO. 82507 10 ea. Of IM-1.2M-1.5M-1.8M-2.2M-2.7M-3.3M-3.9M-4.7TM- 5 6M-OHM 11301 8 $ 45% 40$ .38 :::g; ‘: s :; s :: s ::
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No Pins 124 28 50 dperating motion 15 005  without the ~°” l;:’ -'-'9' ‘:"5 "";:' 11305 20 111 99 90 11205 20 27 24
11055 24 8 4.35 $3.90 $3.60 e o e emEy fast o E0a [Jos ¢ e el adas 11306 22 126 112 102 112086 22 30 .26 .23
T 3| B o5 e fated 115 VAC 16 amp 30 mitonmre- |\ |l b+ 0077 087  se @ 603 W307 | 241 1=4) 11.25) .14 1012074 §28 3 30 .25
11057 40 595 535 4.98 sistance - 615 1adrs by 160 Ihick { 50078 032 33 15 a0 11308 28 1.71 1.52 138 11208 28 38 34 .29
11058 &4 10.50 9.45 8,70 Stock No. 9 "0 25 50079 032 885 L) 516 11309 2.05 1.88 11209 53
12098 3128 $112 8 9% 50080 03?2 175 6.82

ELPAC POWER SUPPLIES - DC/DC CONVERTERS MOOUTEC

i |
INTEC  ELPAC inour  Output Qo Dmaneom Spec'al Of the Month % Mulf‘lClamD“AC Volt:Ammeter
Stock Mo 5. vonage Vonage Cument (Miws 7\ allows singling one conductor out of
300 ww ©C, (VDCI (A inlncmes  nce -
A A St B Ao OIGITAL MULTIMETER ¢ f many without disarrangement
13826 ©83811 3070 12106 025 48.31.305 198 Large easy toread.5" 3% digit Stock No. AC Amperes Pnce
13027 €80T 3070 13107 020 48151a305 788 display-200 hours operating /ow 13730 0253 1339.50
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13830  CB38Y8 3070 28107 010 481 31305 795 cators - Five functions (oC
Volts, Ohms. DC mA, AC Volts, A\ ACCESSORY LINE SPLITTER
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PowsrSupply For 13834 CLI812 4070 V3107 59 9% St k No. s
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13838 CL3814 4070 28914 59 93 - K. w t

POCKET SIZED
BATTERY TESTER

=

138019 Dale Shaetfor 13808 5.3% 25

138259 OATA SHEET FOR OC/DC CONVERTERS
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Pani No ove
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.\_l ) 1808 sovios s 608  53/8:6 78133116 vh 4095 sqQueeze. @ ery of 9ing
Naa ZERT-t S HIE HE S - ot A MR +4 ONE TOOL DOES 8 Thru 40 PINS! Stock No. 13736 $12.95
Foaoy) ooty e STa0ly S et e Stock No. 11059 $1 2,95 V. AC VOLTAGE TESTER
":"\\ plugs into any 110v service vecesrg_
W/  able to check time vottage over
CRIMPS #10 - #24 wire
HUNTER TOOLS D ST STRIPS soiid # 12.22 and 150 VAC 95
8 Blades, sizes 050, 1/16", | /T[T TTWY 7 most popular sizes X, Siranded #1424 Stock No. 13735 B9,
\ \.  5/16",3/32".7/64".1/8 P 30167, 7/32, 174 9/32 R el e b S Chias o] vommuLTTesTER
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Send tor Free Catalog
over 1100 parts

TOLL 800-526-5960
FREE in Ny (201

LEARNING THE
MORSE CODE?

Try the All New
AEA BT-1 —
Basic Trainer For
Morse Code

AEA, in conjunction with ETS (Educational Technology and Services)®, has
developed the BT-1 Code Tralner. ETS methodology, based upon research by a
prominent mid-west university, has demonstrated that a typical student using this
system and the BT-1 can learn Morse code to speeds of 20 WPM in four weeks
based upon two 20 minute daily training sessions.

The pre-programmed BT-1 computerizea trainer will allow you to acheive profi-
ciency in Morse code faster than any other known method.

No prior knowledge of Morse code is required to use the BT-1. There are no
tapes to purchase or wear out. The BT-1 operates from a 12 VDC source or from

Drawer Q Milford
NJ 08848-99390

SINTEC...

»

4511 RTTY Interface

for TRS-80" Color
Computer Owners

¢ Simply plug into Program Pak" slot.
® No software to load, it is in ROM.
* Split screen features word wrap and

tinuously displays status. the AEA 117 Vac wall adapter unit, AC-2. For portable use the BT-1P is available
3 g{;m:,le call‘}'mg gw*’;v,v.?s incoming with Nicad batteries and comes with a charger that operates from 117 Vac. The
messages on casette tape. unit can also be used in moblile settings via the 12 VDC system.

® Baudot and ASCIT modes.
® Standard EIA signals to your T.U.
* Complete docurnentation supplied

48511 RTTY Interface
$169.98

Tested & assernbied; 90

*Education Technology & Services, see page 81 October 1981 issue of Ham Radio Magazine.

Prices and Specifications
Subject To Change Without

See the BT-1 at your dealers or write:
Notice Or Obligation.

Advanced Electronic Applications, Inc.
P.O. Box C2160

w1

RIDGE

SYSTEMS
CO., INC.

P.O. Box 772. Acton

day warranty, we pay
shipping. Mass. rest
dents add 6% sales tax
‘A trademark of Tandy Corp

MA 01720 (617) 264-4251

~See List of Advertisers on page 114

AEA .

Brings you the
Breakthrough!

Lynnwood, Washington 98036
(206) 775-7373 Telex: 152571 AEA INTL
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3 '4cosz9 '4c(>529 '7c43c9o l4c0229 -
ic41 Icn IC10 IC9 IC8 Ic?
4049 74C00 74C30 74C90 74C90 74C30
IC16 IC15 Ic13 Ici2 ICi4
H3 74C00 74C00 4013 74C157 74C00 g
LD Fac00 I‘lcalcg:oz Yitoe i o E
w | o | e | W W |
W6 IC28 ce? icee [[4] 1c2% g
74C00 74C02 4013 LS7030 75491
133 iC31 1C29
4013 4013 75492
1C38 iC37 IC36 IC3% t1C34
4013 4013 74CI57 74C15] 75492
1C40 1C39
75492 75492
ICs on main counter board:
IC1 LS7030 1C21, 25 75491
1C2, 5,6 4029 1C22 4012
IC3,7,8, 1C29, 34, 39, 40 75492
9,10 74C90 IC35 74C151
IC11, 14, 15, 1C41 4049
16, 20,24,28 74C00
1C12, 36 74C157 Preamps: 11C90, 74196, 741504
1C13, 26, 31, Master oscillator: 5400, 741590,
37,38 4013 LM723
1C17,19, 23,27  74C02 Power supply: LM340T-8 and
1C18 74C08 two 7805s

Fig. 23. IC socket-location chart.

Santa Clara CA 95054) has
them, as do a few others.
Dry transfer lettering iden-
tifies the lights and switches.

Here are a few helpful
hints on the wire-wrap
board. The 3662 Vector-
bord® is 45 X 6 inches.
The IC sockets, forty in all,
densely populate the board.
No effort was spared to
carefully document and
methodically wrap the cir-
cuits one section at a time.
Four different colors of wire-
wrap were used: one for
power, one for ground, one
for all intra-board connec-
tions, and the last for board
exits to the edge connector.
Vector T44 pins were sol-
dered to the board’s edge-
connector pads to provide
wrap points.

A necessary preliminary
step is to make both a pin-
side and a socket-view
board map showing all

OlpF

socket and IC locations so
you'll know which socket
you are wiring (see Fig. 23).
All power and grounds
should be wrapped next. An
ohmmeter will quickly spot
shorts and opens. The TBOD
chain was then wrapped,
and the ICs were inserted
and then powered up. After
proper operation was ob-
served (following a few cor-
rections), the ICs were care-
fully removed and set aside
in conductive foam. Each
section was wired and de-
bugged individually before
the various control lines
were sent to the far reaches
of the board. The usual se-
quence was wire-wrap, 1C in-
sertion, smoke test, then
debugging for the surviving
ICs. The construction se-
quence | used was switch-
ing, display, decimal point,
and, of course, the counter
circuitry itself.

it
mpurf S}

jouwur

5009
CARBON POT

ona

Fig. 24. External Lo-Z attenuator.
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This sort of experience
points out the extreme flexi-
bility of wire wrapping. In
this case, a fairly serious
revision costs only some
thought and a few wires. A
printed-circuit approach
would have resulted in at
least the abortion of the first
board layout, and probably
abandonment of the project
due to frustration. The other
point is that | had bread-
boarded only a basic fre-
quency-only counter to
coarsely check out the basic
counter circuits. The aban-
doned decimal-point circuit
was initially conceived sole-
ly from a personal interpre-
tation of the 7030 data
sheet. Only reality and the
actual circuit operations, or
lack thereof, provided the
necessary guides and cor-
rections to my thinking. The
value of breadboarding
your first-order attempts
can’t be overestimated. The
old adage, ”1t it works on a
breadboard, it will work any-
where,” has been proven
many times.

Successful wire-wrapping
of larger projects takes
some persistence and de-
fenses against paranoia. Per-
sistence to follow through,
and resistance to the slightly
paranoid feeling that every
little 30-AWG wire you mis-
wrap could be the one that
causes nights of insomnia
and a new vocabulary for
those around you

This is the place where
the documentation and or-
ganization of your project
pay off in steady progres-
sion until successful com-
pletion, and in the building
of confidence in yourself
and in your design work.
Remembering this can mean
that your projects will per-
form reliably, as you in-
tended, and that they can be
fixed when necessary with-
out resorting to a human
sacrifice (you!) to appease
that ever-lurking god of
home-brew, Nevor Wark!

The rest of the pieces are
best obtained from some of
the great variety of small
parts sources widely adver-

tised. It is possible to save
30% or more on ICs and
sockets, displays, etc., by
comparison shopping.

if you are purchasing
most of your components
new, consider using all
74C90s for the divider chain,
as mentioned earlier, since
they are cheaper than 4029s
and also less expensive to
socket.

The counter has no inter-
nal attenuator because a
useful one would not fit in-
side the cabinet. The Hi-Z in-
put needs only loose cou-
pling with proper shielding
anyway to pick up virtually
any signal, because of its
sensitivity. The Lo-Z is about
30 Ohms or so at higher op-
erating frequencies and
doesn’t mind being driven
from a 50-Ohm source

Conclusion

The WA2FPT 7030 Uni-
versal Counter is an evolu-
tion of this ham’s ideas and
dreams. Taken by them-
selves, the various portions
of its anatomy are not par-
ticularly new or daring. The
useful combination of these
common design techniques,
though, has resulted in a
counter that is a joy to use
and has flexibility not found
in counters at $500 or more.

Don’t build this counter if
all you want is that bare-
bones $100 frequency count-
er or one of its brothers. Do
create one, however, if you
want the adventure of incor-
porating wire-wrapping, top-
notch front ends, a voltage-
tuned master oscillator, and
all the other goodies. Then
scrape together the $100-
$150 you’ll need and jump
in. The little touches like the
push-button function selec-
tion and LED indicators only
serve to set this counter
apart from all others. It's a
small price to pay for a little
distinction and some per-
sonal fulfillment. You, too,
can build yourself as you
build your counter. I'd be in-
terested to learn how yours
turns out.

It's been great “wrapping”
with you! ll
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MFJ-941C 300 Watt Versa Tuner Il
Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

TRANSMITIER  sensPOWER

roo m B o

ARG
sy NS e

NOUCTANCE ANTENNA

2¥00

Fastest selling MFJ tuner . . . because it has
the most wanted features at the best price

Matches everything from 1.8-30MHz: dipoles,
inverted vees, random wires, verticals, mobile
whips, beams, balanced and coax lines

Run up to 300 watts RF power gutput

SWR and dual range wattmeter (300 & 30
watts full scale, forward/reflected power). Sensi
tive_meter measures SWR to 5 watts.

MFJ-900 VERSA TUNER

MFJ-900

s4g(+$4)

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

o

699

o

MFJ-984 VERSA TUNER IV
MFJ-984

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

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

18 position dual inductor, ceramic Switch

7 pos. ant. switch. 250 p! 6KV cap. 5x14x14”

300 watt dummy load. 4:1 ferrite balun.

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

9 s329(+ s10)

Flexible 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 Il

r MFJ-949B
20fs

139,

MFJ’s best 300 watt Versa Tuner Il

Matches everything from 1.8-30 MHz, coax,
randoms, balanced lines, up 1o 300W output,
solid-state or tubes.

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

Buitt-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".

og ™

“

MFJ-989 VERSA TUNER V
MFJ-989

ey, s32 (+s1o)

New smaller size matches new smaller rigs
only 10-3/4Wx4-1/2Hx14-7/8D"

3 KW PEP. 250 pf-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

Buift-in 300 watt, 50 ohm dummy load.

Built-in 4:1 ferrite balun.

Buitt-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.

*89>

S0-239 connectors, 5-way binding posts, fin-
Ished in eggshell white with wainut-grained sides.

4 Dther 300W Models: MFJ-940B, $79.95
(+ $4). like 941C less balun. MFJ-945, $79.95
(+ $4), like 941C less antenna switch. MFJ-944,
$79.95 (+ $4), like 945, less SWR/Wattmeter,
MFJ-943, $69.95 (+ $4), like 944, less antenna
switch. Optional mobile bracket for 941C, 9408,
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
wall 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, pane!

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

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

To order or for your nearest dealer

CALL TOLL FREE (s

i
W 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 returnable 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 ~47
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ELECTRONICS

61 Lowell Rd.. Hudson. N.H. 03051

96 Daily (603) 883-5005 12-5 Sunday
TOWERS....ROTORS....ANTENNAS...COAX...HF XCVRS....
Over 1000 different amateur radio items are Listed on these two
pages. and most of them are in stack ! Open SEVEN DAYS every
week and NO SALES TAX in New Hampshire. You'll tind thai
our DISCOUNT PRICES are hard to beat and our FRIENDLY
SERVICE is secand ta nane. We're anly 30 mins from Rte 128 in
BOSTON via Rte 3. and oniy 45 Mins from LOGAN International
Alrport in Boston  if you cannot visit us then try aur FAST mail
order service. Most mait and PHONE orders are shipped in one
day. Send S1 for our ENLARGED CATALOG, free with arders

_DISCOUNTS- FREE CATALOG - EXPORTS - PACKAGES

nLLlnncz faaitad

REQULAR  BALE
L0-73 DUAL SPEED ARATEUR ROTOR METERED 139.95 119,30
U-100 TV ROTOR ¢AZ/EL RDTOR FOR OSCAR} s2.95  40.%

NEW
LARGE

TYPE

RF CONNECTORS

REDWAR  SAE

FL-94/3 3 eCS ML-739 FOR HOSL/11/713 BTC 4.30

U0-173-10 10 PCS ADAPTER FOR ML-73% FOR #0-38U 2.30

UG-176-10 10 PCS ADAPTER FOR PL-239 FOR RESSIIFU 2.3

2.3

3.30

5.30

.30

5.30

830

7.30

31-2/3 8 Prs PLus FOR mo- .30

31-12/3 "3 #CS (UG260) BMC PLUD FOR RB-39U 19.30

31-3 2.30

31-736/5 3 PCS (UBSZIB) ANC SINGLE HOLE RECPY 8.30

4.3

3.%0

3.%0

5.30

7.30

1UB2783 N ELBOM WALE TO FEMALE @.30

1UBI7B) N TEE ONE MALE TO TMO FEMALE 13.30

1UGA91a) BAC DOUBLE MadE 4.30

UGS 14B) BNC DOUBLE FERALE 3.3

1UB306) BNC ELBOM MALE TD FERAL s.%0

(0274) DG TEE ONE RALE TO 1O FERALE 730

TO % PLUD ADAPTER 12.30

BNC PLUG TO N JACK ADAPTER 8.3

(U073%) BNC MALE TO S0-2! .50

UBZ01) BNC FEMALE TO N MALE ADAPTER 3.%

31-28 BNC FEWALE TO PL-239 ADAPTER 3.30

4400  (UB146) N PALE TO S0-239 ADAFTER 7.50

14000 (1GA3) W FEFME 10 PL-237 .50

8310 80-239 TO MOTOROLA DR RCA PLUG 2.30
ASTRON CORP

mEDULAR  saLe

RS-44  4AR 1ZVDC RELATED SUPPLY 45,30

RS-74 7 ame 12VDC REOULATED POMER SUPPLY s4,%0

RS-12A 12 A%P 12VDC REDUILATED POMER SUPPLY 89.30

A8-20A 20 A 12 VDC REGULATED POMER 104.30

RS-20M 20 AP 12VDC REG POMER SUPPLY METERED 124.30

RS-334 33 AMP 12VDC REGULATED POMER 149.30

RI-33 33 A 12VDC REC POMER SUPPLY METERED 179,30

-30 30 AP REGULATED 17VDC SUPPLY 224.30

VS-20m 20 AMP SUPFLY WITH DUAL METERS 152.30

ve-3m 33 ™ DUAL METERS 204.30

12115 SOLID 9TATE IWERTER 1ZvDC TO 117AC 2008 84,30

RS-1ZM 12 ame SUPPLY WITH VOLT o RETER 99,30

Baw LQADB AaAND NA?‘I‘ME‘I’E!?E

374 LOAD wATTRETER TO 300re(z 1300MATTS
J34a Du!!v LDAD WATTHE TER TO 300MMI 1OOOMATTS
333 DUMNY LOAD WATTRETER TD JOOMMZ Z30WATTS
384 DUSTY LOAD TO JOO M4l 1300 waTTS

371-1 SW ANTENNUATOR DB STEPS TO 41D8 230MMI
301-C ELECTRONIC T/M SWMITCH 139VAC

BRlw COAX SWITCHES

373 811 POSITION AUTO/OROUND UNUSED POS
37s 3 POSITION SIETM POS GROUNDS ALL POS
377 110 VAC ANT CHANGEOVER RELAY

90 3 POSITION NON GROUND ING

2 roul on
993 & PDS WITH AUTO GROUND ALL UNUSED POS

BIRD ELECTRONICS

#43  WATT METER SPECIFY 50-239 OR TYPE W

4831 WATTHETER Ww/VARIABLE RF T

2-30 W ELEMENTS SPECIPY POMER AND FREQ
ELEMENTS SPECIFY POMER AND FREQUENCY

HUBTLER
REBLAR  SAE
THREE ELEMENT TRI-BAND BEEAM 10-15-20 329,93 220.%0
4 BAND TRAP VERTICAL 10-40 METERS 127,93 97.%0
S BAND TRAP VERYICAL 10-80 RETERS 162,95 119.%0
BRLT-1440 3/6 WAVE 2 WTR TAUMK LIP ANTENNA 49.%0
WTR COLINEAA aNT 3/6 24 STUD 37.%0
2 WT® COLINEAR WITH TRUNK L1F MOUNT 39,50
220M47 COLINEAR WITH TRUMK LI MOUNT 87.30
BAIN BASE STATION COLINEAR 2 MIRS 114,93 87.80
7 DB BASE COLINEAR ANT FOR 2 AT 167.93  123.%0
OCM-|  MOBILE BUTTER MOUNT 3/8 K 24 THREAD 12.30
-1 MOBILE COML v 3/B 3 24 THREAD 12.%
MO-1 S4° MAST FOR FENDER MOUNT W ANTENNG 20.%
MO2 347 RAST FOR BUMPER FOUNT M6 ANTENNA 28.%0
RM-10 10 METER RESONATOR 13.50
AM-11 1} METER RESONATOR 13.%0
AMO13 13 METER RESONATOR 13.%0
nm-20 20 AESONATOR 18.%0
RN-40 40 METER AESONA 21.30
RM-408 40 METER WIOM POWER RESONATOR 29.30
RM7S T3 METER RESONA' 22.30
RF-735 7% METER M1 POWER RESONATOR 45.30
APM-00 60 METER RESOMA 22.%0
AN-805 B0 METER WI .30
H9n-; COMMERCIAL STAIMLESS STEEL BALL & SPRING 3930
ROUNT 22.%0
21.30
74.30

[3icom

IC-2  13-160 MTR SOLID STATE LINEAR 2xW
1C-2814 2MTR ACLIZVDC FM SSB CM 10MATT ICVR
IC~431A UWF ICVR AC & 12VDC 9PEC FRED

1C-531 & WTR 10w SYN AC L 12VDC

1C-331D & MR 60 WATTS 12v W/E1-107 & E-108
IC-331D/PB-20 331D AND AC SUPPLY

IC-720A 9 BAND XCVR OEN COVB WECV 12vDC

1COMm

1C-720A/PS-13  770A AND AC SUPPLY
1C-730 10-80 MTR 100 WATT MF ICVR 12vDC MIC
1C-740  10-160MTR XCVIEM 12VOC

IC-290A 7 NTR MOBILE 958 Fm CW mEM TTN MIC
IC-360 &MTR MATIMODE MOBILE XCVR

1C-28 7 MTR wWALKIE -nu:n BATY CHGR
IC-2AT  1C2A WITH TOUCH

1C-2025 2 WIR SSR mval[

1C=402  430MN] SSB PORTARLE

1C-305 &MTR MATI-MIOE PORT SYNN 1-10 WATTS
P5-13 on

M-l 10 WATT LINEAR FOR IC-24
BABE RAPID CHARGER FOR IC-2A
a2oma BT 7.2V NICD

-3 Z30mA NICD

ALKALINE CASE FOR IC-7R

423 A 10.8v NICD FOR 1C-2A

SP-3 PSE STATION SPEAKER

PHONE PATCH PHOME PATCH FOR W SPECIFY
CF-1 COOLING Fan

OC-1 DC OP PACK FOR 1C-ZA

Cw FILTER FOR 720A

SPEAKER MIC FOR IC-2A

m-lo SCANNING MIC

LEATHER CASE LEATHER CASE FOR 1C-24

220047 VERSION OF [C-ZR7
a80M47 VERSION OF IC2AT
An-l BO-10 WTR AUTO BANDSWITCH -unn_: ANT OF 7208
CP-1 CI6 LIGHT CORD FOR ICZAT OR DC
3 FOR PORTABLES mznozlsoz
€c-106 Fm OFTION FOR 331 OR 33
€1-107 VOL OPTION FOR [C-331
EX-108 PASS BAND TUNMING OPTION FON 531
FL-30 PASS RAND TUME KTAL FILTER FOR 730

FL-34 AN FILTER FOR 720A
FL~44  433KMZ 1.8XNZ 98B FILTER FOR 730
FL-43  300CY CW FILTER FOR 7

100MATT AUTORATIC TUNER

AT-300 500 WATT AUTORATIC ANTEMNTUNER

IC-303 MULTI-MODE SYNM oMTR PORT 3-10 waTTS LCD
FR-MODWLE FOR IC-30%

NICAD €OR IC-308

AC  CHARGER FOR 1C-305

IC~470A 430MMI AYNN MULTINODE MOBILE

PKENWOOD

TRIO -KENWOOD

180-10 FETER AIG NOTCH VBT IF suiF
78-3308 150-10 METER #1Q DIG DISMAY 1F SHIFT
W0o230 REROTE DIGITAL VFO WLTH MERORIES
VFO-240 REMOTE ANALOD VFO

SP-230 EITERNAL GPEAKER WITM SELECTABLE FILTERS
AT-230 ANTENMNA TUNER SWR/RF POMER METER ANT/SW
T5-1308 80-10 MOBILE EICVR WARC SPEECM PROCESSOR
73-1308€ aS ABOVE M]THOUT FAN

DFC-230 DIGITAL FREQ CONTROLLER W/MEM FOR T5-130

B
PS-30 BASE SUFPLY FOR T9-130 13.68v 20AMPS
R-1000 COMM RCVR DIGIYAL DISPLAY 200KHI-30MNI
M-600 SHORTWAVE RCVA W/0 CLOCK AND TIMER
10019 METER LINEAR AP 7 KM PEP
SN-220 STATION MONITOR 10MMI SCOPE

¥0-433C 900 MZ CW FILTER FOR T5-830 (453 M)
YG-483CN 730 WI FILTER

YK-8OC 300MI CW FILYER 7$-830/330/130(8.83 1#}
YK-B88CN 270 MI Cw FILTER

¥K-pOSN 1.3 N7 598 FILTER FOR T8-330/130
MC-30S 500 DMM HAND NIC

MC-338  SOK MM HAMD MIC

vc-so HI-LO 1RPEADENCE DEWK MIC & PIN PLUD

oM
Deo1 ORTD DI FET
HC-10  DIGITAL co'uvnul(n MOWLD CLOCK
HS-3  DELUIE WEADSET
MS=e  LIGHT WEI1OHT HEADPHONES
TS-640 13/10/6 NTR XCVR DIGITAL SOLID STATE 10W
VOI-4  VOI/SPEECH PROCESSOR
YK-884 M FILTER 6 KMI
FA~4 Fan FOR T9-1308E
MC-60N4  DYMARMIC BASE NIC DELUXE 4 PIN
MC-6058 DYNAMIC BASE MIC DELUIE 8 PIN

PLYWHEEL -EFFECT TUNING NOB FOR 15830/330

-s @ SA-220 PAN DISPLAY WODWLE FOR T3830/820/180
W-220 PON DISPLAY WODLLE FOR TS520 SERIES

TS-9305 W/AT ALL BAMD DUAL VFD MEW ANT TUMER

18 AS ABOVE WITHOUT TISER

300 W CW FILTER .83 IF ru w308
KME an FILTER FOR 199308

vic-@aa- 1

KENWOOD ViiF

SAEsBSo ePA R (Solua L[S 18 Jutn FATGNIYY,
KPS-? AC SUPPLY FOR TR-7800 400 12VDC 7 Amw
PB-12 vrmrmvn7muvnc|zws

TR-9130/T IWTR SSB/CW/FM SCAN MERORY 23 wAlTS
T™-9130 ABOVE W/D TOUCM TONE MIC
ENTERNAL SPeR FOR TR-9000/9130

TOCH SYMN 3 MEW SCAN 10 WATTS FM

15 KEY TOUCH TONE MIC

7800
LH-2 DELUKE LEATMER CASE FOR 2300

BH-2 BELT HOOK FOR TR-2300

WS-1 WHIST STRAP POR TR-2300

B4-1  BATTERY CASE FOR TR-2500

VB-2330 7 RF AMP FOR TR-2500

PC-3  WORILE QUICK CHARGER FOR TR-2500
TU-1  PROGRAMMABLEL CTCSS EMCODER DI SW

449,00

66993

164.93
124.93

1799.00
1399.00

199,98

119.93
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AFFILIATE STORES

BUZZARDS BAY ELECTRONIC

196 Main Street

Buzzards Bay, Mass 02532

617-759-3376

DX COMMUNICATIONS

3214 Transit Road
West Seneca, NY 14224
716-668-8873

Please contact our Hudson,

office for details about
affiliate store program.

NH
our

hy-gain

HY-GAIN ANTENNAS

TH3IRG 3 ELEMENT TRI-BAND 7S0MATT PEP
MO-2%  NY-QUAD 2 ELEMENT QUAD TRI-BANDER
THSMKZE 3 ELEMENT TRI-BANDE!
THIS 3 ELEMENT TRI-BANDER
SUPER THUMDERBIRD & EL(-tmu TRI-BAND
THIIY 7 ELEMENTS TRI-@aNi
3 ELEMENT 10-1% e TERS pEAN
3 ELEMENT 20 #E
3 ELEMENT 13 METER BEAM
3 ELEMENT 10 METER BEAR
105BAS 3 ELEMENT LONG JOMN 1O METER BEAN
S ELEMENT LDNG JOWN 15 METER REAN
S ELEMENT LOND JOMN 20 MTR BEAN
4 ELEMENT 20 WTR BEAM
07Bas NT 40 FETER BEAN
187D PORVABLE TAPE DIPDLE 10 TWRU BO METERS
2800 TRA® DOUBLET €0 AMD B0 METERS
3BDG_ TRA® DOUBLET 10 THAU 80 METERS

TRAP VERTICAL BO THRU 10 METERS
UPDATE KIT FOR ThHaDit TO TH7DX

Hy—OAIN ROTVORS

HDR 300 MVY DUTY DIGITAL HANDLES 23 SOFT 300LBS

499,93 397.30
T2ZH WYY DUTY W/WEDGE BRASE 20 SGFT [N TOMER 334.93  735.30
HAM |V METERED W/WEDGE BRAXE 13 stiv xu TouER 237.93  187.%0
CD-43 WETERED ROTOR 8.3 S0 FT IN T 119.30  107.30
AR-40 SOLID STATE BELL 3 9O FT slu:nv OPERATION  119.93  98.30
AR2ZIL AUTORATIC BELL 3 SO FT 97.50

CONTAOL BOX FOR T 139,98

CONTROL BOX FOR WAM {v OR CDAS 119.93

CONTROL BOX  FOR v

CONTROL BOT FOR AR22TL

SOUTH CENTER SCALE KIT FOR 721 nAMIV CD43

LOMER RAST MOUNT KIT FOR 2372y 67.00

LOMER MAST  SUPPORT £

MY—GAIN CRANK-UP TOwErS

€
m~:7ss 52 #1_SELF SPrORT + S0 FT 30 rew 30
SOMTZ 50 FT S10€ SUPPORT & 50 FT 50 MPn 30
"O317 33 FT SI06 aureORT 3.3 50 FY 30 Few %0
WG-3785 37 FI SELF SUPPORT 9 SO FT 30 MPH 0
HG-S4HD 34 FT SELF SUPPORT 18 S0 FT 60 MPH %0
HB-TOMD 70 FT SELF SUPPDRT 1s 50 FT 60 MPM 0
HG-33MT2 33 FT SIDE SUPPORT 8.3 50 FT S0 "W 30
1218 MB-TBT DAUST BEARING WITM SLEEVE so
22 HG-COA COAY ARW FDR TOMERS ONE PER SECT 30
123 ELECTRINC WENCH FOR 3235/34uD/70MD TOWERS 430.00  333.50
124 O-AME REMOTE CONTROL FOR ELECTRIC WENCN 521.00 429.30
HO-AT-10 DBUYING KIT FOR I3MTZ TOMER 143,00  132.30
HO-AT2-20 QUYING KIT FOR ISNTZ/SONTZ KTOMERS 130.00  131.%0
-5 3FY SV((L MAST 2°0D . 120 WALL a.50
“8-10 10F AAST 2°00 120 WALL 46.30
ooiS 157 STEEL madt 300 170 wal 110.00  110.30
HO-MA  RAST ADAPTER FOR MT-2 TOWERS 27.50
HB-TOA TILT OVER GIN POLE FOR S5 TOMFRS 300.00  247.%0
HY—BAIN VHF ANTENNAS
———- REDULAR  SALE
2388 2 METER 3 ELEMENT BEAM 21.30
2988 2 MEYER 3 ELEMENT BEAn 28.30
2885 2 METER @ ELEMENT DEAN 39.30
214bs 7 METER 14 ELEMENT ean .30
b4Bs & METER MENT BEAR 77.50
66BS & METER & ELEnenT bEAn 148,98 117.30
HB-1440R  FIDERGLASS 2 METER & DB GAIN #9.30
-1 J POLE 4 ELEMENT FOR 2 METERS 89.30
V-25 COLINEAR GAIN VERTICAL FOR 2 METERS 39,30
HENRY FPOWER AMPS
M SALE
.00 833.30
.00 898.
.00 118,30
.00 2371.30
Ix CLASSIC 3 ESPORT VERSION OF 3K CLASSIC 2695.00 2740.30
HAM —KEY
e MO AR SALE
#8(-1 SOUEEZE PADOLE wiTM BASE 29.30
M-3m  STRAIBMT KEY MITH BASE 19.30
=34 ELECTRONIC KEVER 64.95 S.30
M4 HK-1/HK-3 OM ONE BASE 4995 45.30
Ll
REGULAR  SALE
959 RCVR PREANP AND PRESELECTOR 1.8-30 MHZ 49.90
1040 RCVA PRESELECTOR |.B-SAM MOSFET PREAMP 9,50
RCVR ANT TUWER 1.4-30MNZ DUAL INPUT 39.30
$238 RF SPEECH PROCESSOR W METER 11993 113,30
624 PHOME PATCH WITH W METER 59,50
371 SATELLITE COMVERTER M/PREAMS .50
312 POLICE/F IRE/MEATHERBAND CONVERTER 9.5
308 SHORTWAVE CONVERTER 6 SAND TO AN RADIO 89.50
262 30 O LOAD 1KW AIR COOLED 49.30
260 AS ABOVE 300 WATTS 28.30
OIL FILLED 2KM DUMNY LOAD 34.30
817 SWH/MATT METER 14-170 el S0
Bi4 M MATTMETER 2xW READS SWR DIRECTLY 30
102 24 WHOUR DIGITAL CLOCK 32.90
2008x  CRYSTAL CAL19RATOR 29.30
CPD-335 CODE PRATICE OSCILLATOR 19.30
202 AF NO1SE BRIDOE 34.50
1107 8 SOCKET RFI FILTERED POMER STRIP 7v.30
1106 12 SOCKETS ONE FILTER FOR ALL %9.%0
MFO FILTERS
REGULAR

7328
721 SUPER CW/SS5D FILTER 2 WATT AmP

TUMABLE 958/CM ACTIVE FILTER

720 DELUI " Cw FILTER
722 Cw/SSB FILTER SELECTABLE RANDWIDTH/NOTCH
722 A5 ABOVE BUT e
732 SSB/AM/FM COMMINICATIONS FILTER 2 M1 Arw
781 SSB/CW ACTIVE FUMABLE FILTER 810 ENHANCER

MFY KEYERS
- REGULAR  SALE

406 DELUIE WKEYER DOV AND DASH WEWORY 59,30
410 CURTIS KEYER PLUS CODE GENERATOR 129.93  121.30
481 GRANDRASTER WEMEORY KEYER 2 S0 CH MSGS 09.50
484 AS ABOVE UP TD 12 MSOS UP 1D 100 CH MSOS 139.93  130.30
498 SUPER WEYBOARD 11/736 CH BUFFER L MER 3393 279.30
53 AFSK PLUG IN MODILE FOR 4% 39,30
54 LOOP KEYING PLUG IN MODILE 29.50
41 CLOCK MODULE FOR 4%a 29.%0
1200 CW COMPUTER INTERFACE 89.%0
MFJ ANTENNA TUNERS
REGULAR  SALE

989  IKW/ROLLER INDUCTOR/300M LOAD/MTR/BAL LN 319.93  283.30
9490 300W TUMER/SWR WATTMTR/LOAD/ANT SW/BALUN 139.93  130.90
Saic/ Joou iniy se WATTRYR/ANT Sw/BAL LN 99.30

TUMER/ANTENNA Sw1TCH 7.9
vol VERSA TUNER/CDAX/RDM WIRES/BALANCE LINES 34.%0

Iw MILLER
——— REQULAR  BALE

AT-2500 2.3 KW AUTO ANT TAR 3-JOM4I PuR/SWR NTR  @72.30  498.30
CNA=1001 S00W AUTO ANT TNR BO/LOWTRS PWR,SWR NTR 481.23  389.30
CN-820F  140/7 THO MTRS DUAL NEEDLE SWR/PuH MR 195,78 124.%0
CN-720B  LAROE METER FACE VERSION OF ABOVE 218.73  175.%0
CN-630  140-450 M7 DUAL NEEDLE SMR/PWR METER 183,78 147.30
8-201 2 POS COXIAL S 2.34W 300 MMZ 20.80  23.%0
C5-401 4 POSITION COAE SMITCH AS ABOVE 69.23  08.%0

FAST
SERVICE
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LARSEN ANTENNAS

U — S/8 MAGNETIC MOUNT

LM-mn-430
LA-TLW-430

430 WHZ mAGNETIC MT DalM AN
TRUNK LIP MOUNT GAIN ANT Fm 430

LA-450 COIL AND MHIP ASSEMM Y

LARSEN QUICK MOUNT
0% 100 H1-GUALITY T wav RAGID ML 1DE HOLNT
@1~ 100K RADIO PORTION OF MOUNT OMLY

@1 100V VEMICLE PORTION OF MOUNT OMLY
@M-LOCX  KEY LOCK SVSTEW FOR QW-100

QM 102 PROVIDES TWD ADDITIONAL CONTACTS

NYE VIKING

on
LW-Gx 374 IN MOLE MNT 1/4 MAVE FOR u-/zzouso

LMo RAGENTIC BASE FOR LM MOUNT ANTENNA
e R MAVE WMIP FOR W /LMF FITS Lm oT
LA=-K 378 IN MDLE OUNT KIT FOR LM ANTENNA

LR-150/220 ETC  COIL DMLY {w841P NOT INCLUDED)

§

S8 LLLYLLBUBYLBEYY"

3
39
33
19
39
39
2.
18
3
3
33
ta,

3.

2

8.
18
73
Ed

REGLL AR
-nsvn KEY CM KEY W/ HEAVY DASE NAWY KNOB 4ND CABLE

STANDARD Ci KEY W/ SWlTDM
!l:-oos BRASS PLATED CM KEV W/ SkITCH
20-003  NICKEL PLATED MEAVY DUTY CW KEY M/Sw
321-003 ATED MEAVY DUTY KEY W/Sw
372-003  BRASS VERS) 320-00:
404-002 COOE PRATRICE SE7 W/KEY
SSx-|  DUAL PADDLE SOUEEZE KEV WITM BASH
SSK-JCP  CMAQME-PLATED 9Sx-i
045-003 HY-BRID PHOME PATCH MITH SPEAKER
SS¥-IK  [AMPIC KEVER M/SQUEZIE PADDLE 110VAC/9VDC

001 AUTOMATIC SWR WATT)
330-1CP  CMROME PLATED WASTER KEY
NYE VIKING TUNERS
DuLAR  SALE
WB I1 01 3Kw BALLN SWt/MATT METER HOTOR INOUCTER us 00 317.30
MB 1] -0Z AS ABOVE WITHMOUT BALUN 33.00  294.%0
HB 11 -03  BALLN KIT 33.%
30218-4 7000 VOLT 290 PF VARIABLE CAPACITOR 73.%0
30216-8 TMO SECTION 133PF PER SECTION 77.%0
30217 24 micRo mErvivan iR E RO o 74.%0
020-001 30 DMM 3xW LOW PASS FILTEN 27.%
RL DRAKE
REGULAR AL
1699.00 1333.50

TR7A DIBITAL WF XCVR {80-10 W/GEM COVG RCVR
R74  0-30 M1 DIGITAL EYNN RCVR
WP-73  SPEECH PROCESSOR
CM-73 ELECTRONIC KEVER

P-73  PHONE PaTCH

NB-7  NO1SE FOR TR-7

SL-300 300 WI CM FILTER

W -300 300 HI CW FILTER

SL-1800 1800 HI RTTY FILTER

SL-4000 KNI an FILTER

- 6000 W AM FILTER

AaU-7 A 1AM BOARD FOR TR-7

WARC-7  WARC WAND K1T FOR TR-7
FAN FOR TR-7/PS-7/DL-1000
REMOTE WFD FOR TR-7
SPEAER FOR 7-LINE

MOBILE MOUNT FOR

DYNARIC FOBILE MIC FOR TR-7

R-7/TR-7 CABLE INTERFACK KIT
NB-7A  MOISE BLANKER FOR R-7
RP-700 RCVR FRONT EWD PROTECTON
Me-73 2008 160 10 METER TURER
MN-2700  2xW 180-10 METER TUNER
§-1000  4/1 BaLUN FOR TUNERS
C8-7 REROTE CONTAOL anT Sw1TCH
WH-7 2000 KM HF MATTIETER
DL-300 300 MATT DUFWYY LOAD

DL-1000 1000 wATY DLS®IY LOAD
PS-7 POMER mvrnmrno/zm

PE-73  POMER SUPPLY FOR TR 1072207

L-7 180-13 ¥ arw L PR

L-73 160-13 {.7nw P L PS

3-3007 TUBE (2 NEEDED FOR L-7} {1 FOR L-73

70006 KEYPOARD COMMUNICATIONS TERWINAL

TR-3  TRANSCEIVER 16010 WTRS BOLID STATE

NDS  NOISE BLAMKER FOR TR-S

TR-930 @ BUACK AWD se<ITE VIDED MONETOR

2 SUIC SR LTS (A oSBT AaTiringa
RY-73  SvwN VED FOR TR7A

1344 ADAHTER FOR USING uws wITH R7A

LF-Z TMD RECPT AC LI nu(vuwssm

LF-6 AS ABOVE S1X RECEFTICAL

SURGE SHUNT  FOR ANTENNA ON RECE ] VERS/ XCE [ VERS

Y001 WEPLACEMENT PILL ELEMENT FOR SURGE SHUNT

ELECTRON

ROMHN TOWER

236 10 F1 TOMER SECTION
7340-3  TOP SECTION W/SUPPORT TUBE 2 1/4° OD
2340-4  TOP SECTICN W/BEARING PLATE TOP

5B=230  SHORY BASE TO MOUNT IN CONCRE TE
SUH-238  WINDED SHOAT BASE FOR CONCRETE

AS-290 ACCESSORY SHELF (ROTOM PLATE}
0296 GUY DRACKET WITH TORDUE ARms

o 30

30 BUY LINE INSLLATOR
200 10 FT STEEL MAST Z INCW
WZ00M 10 FT STEEL MAST MEAVY WALL Z IN DD

STEEL
10 FOOT TRIPOD STEEL
SIDE ARM BRACKET

BIDE AAM BCKT FOR SMACL ANT (2 NEEDED)

o
W30 30 FT TELESCOPING STEEL MAST
OR384  3/8° 4 FOOT DROUND ROD
oR38s  3/0% o FOOT GROUND ROD

ROrMN FOLDOVERS

FKI846 48 FOOT 236 FOLDOVER TOMER
FX2558 36 FOOT 236 FOLDOVER TOMER
FX2368 &8 FOOT 230 FOLDOVER TOWER

fADNECDALTZERS) " 2202

79.30

79.30

90.30

39,50

3v.3%0

39,30

39,30

59.%0

43,50

24.50

29.30

193,93 186.30

49.30

0

29.30

a9.3%0

50.50

33,350

33.30

79.%0

%0.50

90.30

239.95  240.30

349.00  325.%0

.30

149.93  186.30

12995 127.30

26.30

53.30

299.00  277.30

199.00  190.30

00 984.30

699,93 650.%0

120.%0

1093.00  822.%0

799,93 743.30

90.30

193,30

3.30

299.93 270,30

29.50

39.%0

49,30

24.3%0

4.%0
REOLLAR S
as.
83,30 2.
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23.93 20,
49.% 0.
44.30 34,
83.%0  s6.
..
.
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39.00  33.
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13,
27.%0 20,
17.00 I5.
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NEW

CATALOG

Send $1 for our latest catalog.

amateur radio

ine is listed with many super
discount prices to help you save money ! Qur|
catalog is maintained by computer and up-
dated daily to insure the very latest products
are available to you. Fast mail order and
phone order service and no sales tax !

ELECTRONICS

61 Loweil Road

Every major,

Hudson, NH 03051
603-883-5005

ASCI1 KEVBOARD
160710 WTR/RD lvmmnxncvo-vuc—x
EITERMAL AC SUPPLY FOR 10
INTERMAL A0 SUPPLY FOR '7—107

FL-107 ANTEMNA TLNER

FTV-107R TRANSVERTER W/Z WTR MODULE
FT-1017D 3180-10 nvn ICVR DIGITAL APF wARC
FV-1017  EITERNAL

DC-10120  DC cm-vu
AM-1012  ar UNIT FOR FT1012D

—_— — uwer [ - w [ ] My Own Logo
MOSLEY CIRCLE ONE
T EnsaRaang
746 wEATHE s.50 LINE 2
'3 IT1-CH 2.30
3 EL 10713720 MTR BEAR SS HDM 343, 243.%
10/13/20 MTR & EL BEAR 95 oM 438,00  321.%0 ) ai
10/13/20 NTR 3 EL peart 303.00  720.%0 LINE 3 nigr
LOW FOWER VERBION OF TA3S 1000 WATT PEP  223.00  167.50 f Chycns
10/19/20 WTA o EL 8Eam 436.00  323.30 - < 24
DIV-80 OGENERAL PURPOSE DIPDLE ANT 19.3%0 o
RV-4C 1O 40 METER VERTICAL ANT v2.%0 - E g
RV-8C B0 MTR CONVERSION FOR AV-4C 37.%
e S e A ez Introduced and the talk of the Oayton Hamtest these Attractive and
CL-203 20 MIR BEAR 13 ELEMENT .00 271.30 Ourable CALL LETTER HATS are just the thing for Hamtests, Field
5-402 40 METER Z ELEMENT BE 418.00  293.30 i g
MPX-3 HIGM PWR CONVERSION FOR TASIJA <2 day, Contests and other Club Atllv!ﬂ!s. Messages are printed by com
iputer and can be up to theee large lines or six small lines of copy. For|
' iprders of 12 or more hats deduct 10% and the ciub or business logo
m@ will be FREE. Phone oders shipped in one day, two days for special
/ /logo orders. Provide a good b&w copy of you lago.
| Name Phone
YAESU ELECTRONICSHS
REDLL AR SaLE Address. —
ex :gz: I:omm METER ECVR w/WEREORY AND KEYER  1338.00 1299.30 Cciy State Lip
v-901 - 413.00 3a¥.
revor anTErem T Tesfos] [ias-50 €x 03 Money Order O Charge Cara (3% _ . -
$oroie Frace moe pace Signatufe To Vahdate Order — Exp Date

Add $2 To Total For Shipping Cnarges

&2 OROER BLANK B

DISCOUNT
PRICES

COAx CABLES

STATE

CHECK

ORDER BLANK

MASTERCAR

= REDULAR  SALE
FM-1011 M UNIT FOM FT1011D
F1-707 80-10 NTR COMPACT ICVR FOR mOBILE/BASE 303 1o 51 mo am wrPL zoe BOTH ENDS M
FV-TOTDM  MEMORY/SCAN VFO
FP-707  AC POMER 520 20 FT RG-38U W/PL-Z39 BOTH ENDS 5.30
W07 Iairtrec, (s %50 30 FT RE-38U WITH PL/Z3% BOTH ENDS 12.%0
973 73 €T RO-39U WPL-23% BOTH ENDS 16250
-2, PORILE (haceXEY 2100 100 FT RG-36U M/PL-239 BOTH ENDS 21.%
KFO.WMC 400 WI FILTER FOR MF RIGS R03 (3 0FT walal Bir =238 160 THENGE 5.5
1FB.9MCN 330 WI CW FILTER FOR wF RIOS BZ3 23 FT RO-BU W/FL-239 BOTH ENDS 13.30
(F8.99 an FILTER FOR MF RIOS 50 80 FT RG-BU W/PL_23% BOTH ENDE 28.%
YH-77 LIGHTME[GHT MEADSET FOR COMM EQUIP 875 73 FT RO-8U W/PL-259 BOTH ENDS 29.%0
QTR-24D QUARTZ wORLD CLOCK 8100 100 FT_RG-8U w/PL-239 BOTH ENDS 39.%0
Y5~200 200M SwR/MATTIMETER GOOD TO 130MM1 , 3 %0
BC-100 100 FT 6 COM ROTOR CABLE (SPECIFY LENGTHI 3e
Y9-2000 2000 SWR/MATTMETER GOOD TO aOMI Z1oow 100 FT 8 COND ROTOR CABLE MEAVY 39.80
VESLIOU (ourew (oAb T RETER B1-100 100 FT RO-8K (AVAIL 100 FT anD P} 22.30
O Ty by e | A CCE S80%) 8214-100 BELDEN 8214 WI/DUALTTY RB-8U ga¥se
BWU-100 100 FT AG-3% COPPER BRAID .
#8GNr300] YoTG1 Tl lame v K10 orect (ac%8 RG-BU-100 100 FT BU FOAM COPPER BRAID BOOD QUAL LTY %0
FRT-7700 ANTEMNA T RE-213-100 50 (be% COAX 100 FT LENGTN W1 QUALITY %0
sece K T TEARSTeALSTER oia0 430-100 430 DM IMISIION LINE 3 v 100 FT OR uP %0
DC-7700  DC_ADAPTER KI 0.30
=720 118150 i ComveRTER 140,30 TEN-TEC INC
YE-7A wAND MIC FT1017D 17.90 —~ -—
¥D-148 DESK RIC MI/LD FOR FTI012D 32.%0 T oRe XCVA 588/ Cw 80-10 METERS
YH-34 DESK WIC WI/LD KDR 1077707 31.30 AROOSY  SSB/CM €0-10 METERS
YR-33  SCaN MIC 1077707 20.30 OMMl DIGITAL 160-10 METERS 1CVR
HANG WIC 1077707 20.30 DELTR SSB/Cw 180-10 ICVR
RAND MIC 107/707 10,30 227 ANTENNA TUNES
DEBK SCAN RIC 107/707 39.30 270 ANT TUNER/ SWR 1DGE 3
ALL BAND ICVR CPU GEM CVG RCVR KEVER ETC 50 123 weRLY 110/730veC 3
0. 9C  400MI 8 POLE FILTER FOR F1- 0 DELUXE Suvr v 120/230vAC FOR ACVRS .50
N 300 WI B POLE FILTER FOR 1O %0 reRCED. ) wu Lineas S5 STATELSUPPLY %0
4 8 POLE m FILIER FON FT 0 234 SPEECH PROCESSOM .50
LF10.7xC "800 17 & POLE SWO 1P K1LTER FOm PY oo 30 2te DLECTRET AIC FOR 734 130
AAM UNIT  MEMORY BACK -UP BOARD FDR FT-| e 0 243 WEMOTE WO FOR OFwi 10995 177.30
KY-ONE CURTIS BO44 KEYER UNIT FOR FT-ONE 3 283 WEMOTE VFQ FOR DELT 189,93 184.30
DC-CAPLE  DC CABLE FOR FT-ONE £ 209 wATT DLIWIY LDAD 26.00  20.30
FV-101DM SYNN SCAMNING MEMORY VFD FOR FT-10130  339.00 80 243 ULTRRATIC DUAL PADDLE KEYER ®3.00 1.0
FT-180 WF SOLID STATE xTAL CONTROLLED ICVR 893,00 0 870 SINGLE PADDLE KEVE 39.00  37.%0
2084 ~OTCH Cu FILTER FOR ARGONAUT s9.00  37.%0
OMMIC/MERCULES  BPECIAL PACKAGE 3475.00 259.50
vaEsU viw sune 229 2 KM ANTENNA TUMER u/SwR 5 IDBE INEWS 279.00  z%a.30
RECULAR  SALE
FT-2080 2 MTR Sy mn( LCD MEmORIES TTP SCAN  339.93  329.30 VIC-20 MICROCOMPUTER
FNB-2 BATT PACK OF F 29.50 REOULAR  SALE
VI“-24a  SPEAKER NIC 3v.30 vic COMPUTER 4K GRAPHICS/COLDR BASIC v 9.3
MC-7 BASE CHARGER 39.30 VIC-1330 DATABETTE TPE WECORDER FOR VIC-20 73.00  69.30
NC—@ RAPID BASE CHARGER 99,30 VIC-1318 VIC GRAPMIC PRINTER B0 COL 30 CPS 393.00  348.9%0
PA-3 MOBILE ADAPTER CMARGER 3v.30 VICIZIO 3K MEMORY EXPANDER CARTRIODGE S0
LEC'® LEATMER CASE 33,50 VICI110 BK MEMORY EXPANDER CARTRIDGE s0
FT-290m ALL NODE 2 MATT 2WTR PORT/MOBILE ICVR 399.00  3139.90 VICION1a RSZIIC TERMINAL INTERFACE S0
NC-118  WALL CHARGER =0 VIC111Z  (EEE-4B8 INTERFACE CARTR(DGE s0
LEC-90 CamRY CASE 18.%0 VICI211A VIC 20 SUPER EIPANDER/MI KES ORAPMICS 0
NICD NICAD C CELLS 5.%0 VICIZI2 PROGRAMMERS A(D CARTR} 39.%0
FT-AB0R 7 WTR Syney PLTI MODE KCVR 529.00 4s9.30 VICIZI3 VICHON MACHINE LANGUAGE MONITOR 39.%0
FYCI27RA 220 FW §YNM MENORY SCANNING arei00 422.30 VICI1%01  VIC AVENGERS CARTRSDGE 29,50
FT-127 17 CHANMEL 220 FW ICwvw 299.00  249.30 VICI204 SUPERSLOT CAATRIDGE 29.%0
Fr SyWN ALL MODE & TR ICvR 820,00 439.30 VICI90s SUPER ALIEN CARTRIDGE 7%.%0
FT-700m  430-440 M7 SYNN PULT[-MODE 76300 a79.30 vicizor |srSh miven Chna oo EIE
FP-BO MATCMING SUPPLY 48070807780 s viCi9o8 b
Seei $TaTiow Combo 199,30 VICI9% MIDNIOHT DRIVE CARTRIDGE 29.%
FEP-|  REMOTE SPEAKER FOR MORILE 21.50 VT10sA RECREAT(ON PROGRAN 6 BAES 3 TAPES 39.%0
FP-12 12 12VDC SUPPLY M/SPEAKER 133.00  126.30 vrio7a CALCULATION PRODRAM PACK & se.%0
YM-3%  SCAN KEVBOARD MIC FOR 720 7a.30 VI caavean T andiEn st 1/carcanassiics 1 :
YW-48  TONE ENCODING MIC FDR 69.30 vrzaz v L) EPA.
~11  ®OBILE BRACKET AND ADPATER FOR Z9OR 34.30 VLIOL INTRODUCTION TO L %0
FL-2010 1O WATT amP FOR 2790R (FITS Me@- 1} 9. 30 VLI0Z INTRODUCTION O BASIC CONPUTING (BOOKH 3
FI-70BR  70CM SYNN HAMDMELD A40-4S0MMI BATILCMOR  339.00  328.30 w-101 C ING ON THE VIC 20 (BOOK %0
FT-490R SIT FMETER SYNN PORTABLE ML TI-MODE 379.00  339.30 VALIO VIC 20 PRODRAMERS REFERENCE GUIDE (BOOK) %0
FT-Z30m 2 NTR IBwAT1S SYNN LCD SCAN & MEMORY 3939.00  329.% VICIS40 SINGLE DISK DAIVE 399.00 0
R —— - — S—— e —
MODEL DESCRIPTION QTY | UNIT PRICE |PRICE
4 4
4 4
4 -+
+ ) i {
5 . 4 t 4
Prices on some items may be higher in retail store
{
INA MINIMUM SHI | 3.
NAME NIMUM SHIPPING | 3.50

NO SALES TAX IN NH 0
2P TOTAL
R
EXP DATE

VISA

(PRICES SUBJECT TO CHANGE WITHOUT NOTICE)

61 LOWELL RD.. HUDSON, N.H. 03051

TEL: (603) 883-5005 v 88

«~ See List of Advertisers on page 114
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Features:
@ Srate-ot-the-Art-CMOS Crrcuitry
® Choice of Message Storage
+A. Six 50 character messages
- B. Twelve 25 character messages
+C. 27 combinations of message
C. programming
@ Records at any speed — plays at any speed
o Memory operating LED
® Use for daily QSO or contests

CHAMPION WESSAGE W MORY K

¢

‘““BRAND NEW"

CHAMPION MESSAGE

MEMORY KEYER
Model TE-292

1 $125.95

® Seif-completing dots and dashes

® Both dot and dash memory

® jambic Keying with any squeeze paddie

®550wpm

® Speed. volume. tone. tune and weight controls

® Sidgetone and speaker

® Low current drain CMOS battery operation—portable

® Rear panel Jack for auxiliary power

® Deluxe quarter-inch jacks for keying and output

® Keys grid block and solid rgs

® WIRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

1]

VOLUME

$8995

Features: Model TE-284

@ - State-of-the-Art CMOS Circuitry

@ - Three choices of Message Storage

+A. Two (50 character eachj
message storage

B. Four (25 character eachj

message storage

-C. One 50 character and
two 25 character message
storage

® Records at any speed-piays at

any speed

® vremory operating LED

@ se for daily QSO or contests

PLUS:

a6 20 DELUKE MESSAGE MEWORY REYER

VOLUME

® Seif-completing dots and dashes

® Both dot and dash memory

® /ambic Keying with any squeeze paddie

®550wpm

® Speed. voiume. tone. tune and weight controls

® Sidetone and speaker

® Low current drain CMOS battery operation—portable

® Deluxe quarternch jacks for keying and output

® Keys grid block and solid rigs

® W/IRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

wev
wEssAG “,,.u

’ 4 ‘ 9\,01

SPEL

Features:
® Advanced CMOS message memory
®Two (50 char each) message

® Repeat tunction

® Records at any speed—plays bach
at any speed

® Longer message capacily
Exampie send CQ CQ CQ DX ge
WB2YJM WB2YJM K —then play
secong message on contact—de
WB2YJM QSL NY NY 579 579 Pau
Paul K

® Use tor garly QSOs or contests

Model # TE201

MESSAGE

Q MEMORY KEYER

PLUS:

® State of the art CMOS keyer

® Self compieting dots and dashes
® Both got and dash memory
®iambic heying with any squeeze

paddie
75.95 i
] ® Speed volume fone tune and

weight controls

® Sidetone and speaker

® (0w curreni dramn CMOS bartery
operaton —poriable

® Delure quarterinch jacks for key
ing and outpul

® Keys grid block ang solid sfafe rigs

®WIRED AND TESTED F \4
JUARANTEED L £SS BATTERY

“THE PROFESSIONAL 'IOUICI;{
COMES TO AMATEUR RADIO!”

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

‘“ADD THE BEEP!”

"BP-3A Complete with case, cable.
Standard 4-pin connectors

BP-3B As above except without
connectors. Add your own

BP-3C Circuit-board version for
custom installation 29.98 pp
All units assembled/tested. OH residents

39.96 pp

38.95 pp

3148 Dort Drve » Dayton, Ohic 45418

Features: Deluxe CMOS

Electronic Keyer
@ State-of the-art CMOS circaitry
@ Selt completing dots and dashes
@ Both dot and dash memory

‘® 1AMBIC keying with any squeeze paddie @
5-50 wpm [ ]

Model # TE1 44

$65.95

Speed. weight, tone, volume tune controls & sidetone and
speaker

Semi-automatic “bug operation & straight keying—rear
panel swilch

Low current drain CMOS battery operation —portable
De:uxe quarter inch jacks for keying and output

Keys grid block and sohd state rigs

Wired and tested—tully quaranteed—less ballery

GOTHAM
ANTENNAS ==

(305) 294-2033 —

SMALL LOT TRAP DIPOLES -7

MODEL BANDS LGTH  PRICE

TSL B8040  B80.40 78 $49.95

TSL4020  40.20.15 40 $47.95

SMALL LOT SHORTENED DIPOLES

SL-8010 804020 7% $59.95
1510

SL.160 160 130 $38.95

SL-80 80 63 $37.95

SL-40 40.15 33 $36.95

FULL SIZE PARALLEL DIPOLES

FPD-B010  80.40.20 130 $49.95
1510

»  FPD-4010  40.20.15.10 63 $44.95

NEW' PORTABLE VERTICAL' IDEAL FOR
APARTMENTS, CAMPING. TRAILERS!

9 Folds to 5 Package No Radials Required
Fully Assembied Full Legal Limit. 11 VSWR

MODEL TE133 — same as TE144 with wgt and tone control internal, less semi
auto keying $55.95
MODEL TE122 - same as TE133less wgt. tune. sohd state keying $45.95
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
Plus $2.00 S'H NY Res add tax

RAC '

1106 RAND BLDG. -~
BUFFALO NY 14203
56 73 Magazine * September, 1982

S MODEL BANDS HGHT  PRICE
PV-8010 8010 13 $59.95
PROVEN DESIGN GOTHAM ALL BAND
u VERTICALS
V-160 160.80.4020 23 $44.95
15106

v-80 80.40.20 23 $42.95
15.106

V-40 402015106 23 $40.95

FAMOUS GOTHAM QUADS
2 Elements—3 Bands Complete $149.95
CHAMPIONSHIP GOTHAM BEAMS
Full Size Complete from $99.95
DEALER INQUIRIES INVITED
CALL OR SEND LARGE SASE FOR CATA
LOG Shipping Dipoles & Verticals
$2.50 USA $7.00 Canada: $5.00 FPO, APO
Beams & Quads Shipped UPS or Freight
Collect Fla. Add 5% Sales Tax

1415 First St. « Key West, FL 33040




o
1
EEB

] SALE

HOT SUMMER

e s )d 2

4 CHANNII. 8 TRACK
HOME UNIT

BRAND NEW UNITS. .
ASSEMBLY INCLUDES;
TAPE HEAD, MOTOR BELT,
ks 110VAC MOTOR, PRE-AMP,
LIGHTS, SWITCHES
SOLENOID AND OTHER

MINI

AUTOMATIC
RECORD CHANGER

¥ 8.5.R. MODEL C136R/C/3
# PLAYS 33/u$/78 RECORDS
* MINI SIZE: 8 1/u" X 12"

INCLUDES DUST COVER AND
PLASTIC CASE (NOT PICTURED)
WITH FRONT CUT OUT TO FIT

Mo Emicom

IC-740

SALE $989
LIST $1099

HF TRans., Digital, Dual VFOs
EX-238 Power Supply. Call For Quote

Nty )y
EA(icom) Ney, ¢
IC-505 »

c— 4
W 449 SALE $399

6M Multimode FM Option. 3W/10W

N Ik

~ e

OFT102 o | e
SALE $1029
LIST $1149

»

HF Digital Transceiver
Inc. FM. 240W DC

NEW -
FT-230R AN
$359.95 SALE $319

v YAESU

2M. FM. Mobile
LCD Dual VFOs Memory 25W

i

ICOM-YAESU HAND-HELDS

w/TTP wio TTP
IC 2AI2AT $242.00 $216.00
IC 3A/3AT 220 $269.00 $242.00
IC 4A/4AT 440 $269.00 $242.00
FT.208R 2M. $319.00
FT.708R 440 $319.00 /

HAL COMMUNICATIONST
| ON OISPLAY AT EEB

CT-2100 Communications Terminal
KB-2100 Keyboard

DS-3100 Terminal

CWR.6850 Telereader

Full Line Available

Sanyo & Zenith Monitors
in Stock at Special Prices

’ UPS Charges Not Included
Prices Subject to Change Without Notice

Electronic
Equipment Bank
516 Mill St. N.E. Vienna. VA 2218

703-938-3350

Tues Wed Fri 10AM-5PM
Thur 10AM.9PM Sat 10AM.4aPM
& Mq

Plan a visit next time you're in
Washington. 0.C

$7.

PRECISION
DEVICE ...

CONTAINS 4
SO0K CENTER
TAPPED ALPS
POTS.$4.75 6a

VARACTOR
DIODES

—_—
BB-103 ; ron 51 00
100 FOR $30.00
MV2205 5 coq 51,00
100 FOR $30.00

MITSUMI
MODEL UES-ASS
VARACTOR UNF

TUNER
FREQ RANGE

%% JRu70 - 859 M2

A\ ANTENNA INPUT
300 OMMS

/ #* $2500each
10 tor $220.00

]

§5.25 PER CASE
PHOTO FLASH

IN STAND OFFS FOR P.C.
BOARDS . . FRONT AND BACK
PANELS NOT INCLUDED..

CAPACITORS
170 MFD 330 VOLT

o v xas
~ 2 FOR $1.50
S ) 10 FOR $7.00
600 MFD 360 VOLT
3 3/4" HIGH X 1" OIA.
$1.00 EA. 10 FOR $9.00

X & 1/4" HIGH

18,000 mfd. 75 VDC $4.00
2 1/2" D1A X 4 1/2" HIGH

22,000 mfd. 15VDC

Aﬁszgtegﬁ;iai'EW! ' $17.50 each STEREQ UNIT (NOT INCLUDEO).
25 PER ASSEMBLY CO&I;AJJEER RANSFORMERS
BLACK PLASTIC CAPACIT 120 valt
E CITOR primaries
CAS jf* 1700 mtd. 150 VDC $2.0Q
PAC-TEC S gé&) OIA'X 4 376 HiGH
SERIES C oF y mfd. 5.6 VOLTS st 7S0MA  $3.00
£ i 40VDC  $1.00 6 VOLTS at 150 mA  $1.25
1 3/8" DIA. X 3" H] 12 V.CT.at 500mA  $2.50
5 V. st 3 AMPS  $6.50
BLACK PLASTIC ENCLOS\RE 6'4800\/"[;21 2.50 }3 vovu"; ot 350 MA  $2.00
rosiais ot rron | | 2, B 18 YOLTS st 1 AMP 54,50
6.85"; DEPTH 8". BUILT- '2000[;’["" 40VDC $300] 55, v at 2.8 AMP $5.50

35 VCY. at 1 AMP $3.50
42 VCT ot 1.2AMP $450
65 VCTY at 2 AMP $5.50

2"'0m X 2 /2% uicn $2.0
22,000 mid.40VDC
)" DIA. X 6" RIGH 1
25,000mfd.75 VDC $4.5
DIA X 4 3/8" HIGH
45000m'd 25VDC

$3 504

2" OIA, X um
72,000 mfd. 15VDC

2" OlA. x W HIGH $3.50
cEouTTEn cnsee
180,000 mtd. SSEGCIAL
24" DIA X 44" HIGH $1.50
CLAMPS TO FIT CAPACITORS 50« o0

MINI SIZE !
BUZZERS 750 MFD 330 VOLT
1)510 3 volte 75€ €] 21 yicy x 1 374
"" S WITH WIRE LEADS § 51,25 EACH 10 FOR $11.00
1% to 3 voits 75¢ea
WITH PIN TERMINALS L V*supl POTS
~= 3 to 7 volts \comm—| 500K
WITH PIN TERMINALS | 5 7/gu(c, . W@Or taper
S/ 75¢ each 1 374 TRAVEL  15¢ EACH
CONNECTORS |4PDT RELAY
WEATHERPROOF | 11700
2 CONDUCTOR e j
[ « Used but luity tesied b
e - $1.70 EACH /

POLARIZED SET, 18 GA.
WIRE..$1.00 / SET

4 CONDUCTOR

specily coil voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ eech

DC WALL

ALL ARE 115VAC

L.E.D/s
STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00
FLASHER LED /Yy
S VOLY OPERATION
RED JUMBO SIZE
2 FOR $1.70
B! POLAR LED

2 FOR $1.70
SUB MINI LED

079" x .098" RED

20mA at 1.75v

10 FOR $1.00

200 FOR $18.00
QUANTLTY PRICES AVAILABLE

CASH REGISTERS

$1.50
PER SET

HEATHER PROOF SOCKET
AND CONNECTOR SET. ..

8 VDC RELAY

MINIATURE
D.P.D.T
3 AMP CONTACTS

”

EDGE CONNECTOR
ALL ARE .156" SPACING

15/30 GOLD
SOLDER EYELET $2.00 EACH

18/36 GOLD
SOLDER EYELET $2.00 EACH
22/44 GOLD

FUJUITSU # FBR321D006
$

COMES WITH THREE KEYS

41 OPERATES 2 POSITIONS

%2 OPERATES 3 POSITIONS

43 OPERATES 4 POSITIONS

KEY REMOVES ONE POSITION
ONLY $4.50 EACH

A 10 / 16.00

DANCE W

% EITHER

ORGAN WILL

STRING OF 20

ORQGAN

. LIGHTS TO
1T MUSIC. $6.50 PER UNIT
LIGHTS TO CONNECT T
CHANNEL-- $1.75 FOR LIGHT

PLUG IN
S BLACK LIGHT
4 VOC at 70 MA '
e e — =~
9 vDC at 225 MA zabo E. % F6TSBL $2.50 each
4() »y, s A () -
KEY SWITCH | MULTI-SWITCH
g‘#;}i S.PST. | 8 STATION
) L AMPS 125 VAC
KEY REMOVES BOTH »
POSITIONS $3.50 EA (P2 e ela\e el
¢ POSTTION « o | el S0
oD G0R 125 VAC| 6 172" MOUNTING CENTERS

$3.00 PER ASSEMBLY

5 STATION Y 3 a"

@ 8'E
INTERLOCKING ASSEMBLY
3-4.P.D.T./2-D.P.D.T.
4 178" MOUNTING CENTERS
$2.50 PER ASSEMBLY

EASILY HOOKS INTO sTEREO speaxersf] 3 STATION  §
AND ALLOWS 110 V.A,

NON- INTERLOCKING
2-D.P.D.T./1-4.P.0.T.
PUSH ON/PUSH OFF STYLE
2 1/2" MOUNTING CENTERS
$1.50 PER ASSEMBLY

ACCEPT TWO LIGHT STRINGS
I 8 LINE CORD

LIGHTED
PUSH BUTTON

<., RED LIGHTEO 120 VAC
10 AMP, S5.P.S.T.
A "POWER' PRINTED ON

FACE. MOUNTS IN
7/8"" SQUARE HOLE. .

g $1.50 EA 10/ $13.50

SOLDERTAIL (P.C. STYLE) - SJUT M/E —=
$2.50 EA 10 FOR $22.50 Sntomfﬂg 18 - i§~f x)
22/44 TIN 50 DB L-PAD... ROUND GRAY iz
SOLDERTAIL (P.C. STYLE) $1.50 EACH $2.00 EACH 10 FOR $18.50
$1.35 EA 10 FOR $12.50 MICROWAVE R
42/84 GOLD SPECIAL PRICE
sowoer eveLer su.00 tact | TRANSISTORS $2.50 EACH
CANNON XLRA-3-1 75 ohm CO-AX| 0-10 MINUTE TIMER
12 ADJ. TIMING
3 P%QNNEC O FooT | MOTOR FROM
CHASS 1S MOUNT - 0 - 10 MIN.

CONNECTOR ¥

R.C.A. PLUGS BOTH
ENDS..USED FOR VIDEO
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Double Trouble on 50 MHz

— Home-Brew Contest runner-up

Ed. Note: KL7GLK's article was the runner-up in our Home-Brew Contest. Larry will be receiving a $100 bonus in addition to his normal

article payment.

Larry Jack KL7GLK
! East Lake Drive, Bay Ridge
Annapolis MD 21403

X

hat’s milliwatts,” |
explained to the
Florida station. It’s okay, 1
thought; three of his neigh-
bors had missed the milli
part the first time, too, or
maybe they just didn’t be-
lieve it. The truth was that |
was just as surprised as |
talked to one six-meter sta-
tion after another on less
than one quarter of a Watt

True, the band was hopping
with summer E skip, but
that didn’t diminish my
thrill of working QRP DX.

I was using a little double
sideband transmitter 1'd
originally designed for the
license-free 49-MHz band.
For you fellow Forty-Niners,
it works quite well there
(reduce the input to 100
mW). It has been heard over
25 miles. When six opens up
and the ham in you returns,
changing the crystal to 50
MHz is when the fun really
begins.

Circuit

The transmitter centers
around an active balanced
modulator fed by a crystal
oscillator. Two stages of lin-
ear amplification result in a
signal of 250-400 mW with a
carrier suppression on the
order of 40 dB. | have had
mixed results with passive
diode ring modulators at
50 MHz. Carrier suppres-
sion is tricky. This active
design, however, tunes
cleanly right from the start
and should present no tune-
up difficulties
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Fig. 1. 50-MHz DSB transmitter.
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The oscillator is a partic-
ular gem. The credit goes to
K1CLL (May, 1970, 73) for
such a trouble-free design
L1 is 15 turns of #30 enamel
wire close wound on a
3/8-inch-diameter slug-
tuned form. The crystal tap
is 5 turns from the collec-
tor end of Q1. The oscil-
lator feeds the emitters
of the balanced modulator
through a resistor network
R1, a 2.5k trimpot, is used to
null the carrier. L2 is also a
3/8-inch-diameter slug-
tuned coil, but it is center-
tapped, 24 turns of #26
enamel wire. L3 is six turns
of insulated hookup wire
wound over the center por-
tion of L2

The audio stage that
drives the modulator is a
salvaged amplifier out of a
defunct tape recorder. Any
1-Watt amplifier will work
fine. There are so many in-
expensive sources of these
amplifiers that it does not
pay to spend the time build-
ing one yourself. T1 is the
normal output transformer
that once fed a 16-Ohm
speaker. If all that is avail-
able is an 8-Ohm output
transformer, it will work,
but it will not give as much
drive. A speech clipper us-
ing a pair of TN695 diodes
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Fig. 2. Field-strength meter.



limits the audio frequency
response. This feeds into
the input of the audio am-
plifier. Q4 and 5 are biased
as linear amplifiers; de-
pending on the value of R2,
the input can vary from a
few milliwatts up to 400.

Tune-Up

I have found using a
field-strength meter (FSM),
Fig. 2, the easiest way to
tune up this transmitter
Power is applied to both the
oscillator and the balanced
modulator, but disconnect
the audio stages. Clip the
FSM to one side of the emit-
ters of Q2 or 3 and adjust L1
to maximum. Remove the
meter and attach it to the
base of Q4. Adjust L2 for
maximum, then R1 for a

minimum reading. It should
be possible to achieve a
deep null by alternating the
tuning of R1 and L2. This
will adjust the level of car-
rier suppression. Remove
the FSM and apply power
also to the audio stages.
With a 50-Ohm v2-Watt re-
sistor as a dummy load and
the FSM attached to the out-
put at L7, apply a tone (i.e,,
whistle into the micro-
phone) and adjust C1 and
C2 for maximum

You’re ready to go on the
air

Life On DSB

If you’'ve never operated
DSB before, be prepared
for some strange signal re-
ports. Most stations will not

Six-meter DSB transmitter in @ minibox.

be able to tell a ditference
between DSB and the other
SSB signals on the band. A
few will be confused by
that extra sideband Ah,
but that only makes things

all the more exciting. Wait
until the other guy also
finds out it’s only a quarter
Watt of power. You’ll have
no end of interesting QSOs
after that. @

Parts List

Transistors

Q1 2N2222 HEP equivalent HEP55

Q2-5 2N2369A (2N706) HEP equivalent HEP50
Transistors came from a ‘“‘grab-bag” from Poly Paks, Inc.,
Lynnfield MA. Priced individually from a parts house as HEP
equivalents, approx. $1 each.

Crystal

50-MHz 3rd overtone in HC6/U holder
Available from Jan Crystals, PO Box 06017, Fort Myers FL
33906.

Capacitors

C1,2 Johnson air variables 1.7-14.9, miniatures, type T-6-5
Available from Semiconductors Surplus, 2822 North 32 St.,
Phoenix AZ 85008.

10 pF silver mica

56 pF silver mica

From the same source above.

6 .02 uF ceramic capacitors

General capacitor assortments from Poly Paks or Radio
Shack; values from .005 to .01 work fine.

4 .001-uF ceramic capacitors

Same sources as above; values .001-.005 uF work fine.

5 .1-uF ceramic capacitors

Same sources as above; values .01-.1 are suitable.

Resistors

56 Ohms

100

220

1k

4.7k

5.6k

10k

22k

47k

4 100k

All these are 1/8-Watt 10% carbon resistors. From grab-bag
assortments from Poly Paks. Available also from Radio
Shack.

-t N - = NN =

R1, 3 2.5k miniature trimpots
A-B type F number FR252U is the type used, although any
small 2.5k variable resistor will work fine.

Diodes

1N695 SK3087, 1IN914, 1N456, HEP 158 will also be suitable;
from a grab-bag of diodes, silicon types.

Coils

L1,2,3 Saivaged iron slug-tuned coil; for number of turns, see
text. Ramsey Electronics or Digitai Research: Parts,
PO 401247B, Garland TX 75040. Variable inductors for
forms.

L4-7  Free-handed wound coiis of #24 copper wire. See text.

Audio Amplitier

1-Watt audio amplitier with a 16-Ohm output transformer.
Salvaged from a Radio Shack tape recorder. Any Hi-Z input
audio amplifier with an 8-16-Ohm (see text) output trans-
former of approx. 1-Watt output is suitable (i.e., from a clock
radio, portable AM/FM radios—hamtest materials).

Miscellaneous

Cabinet Small 5 x 7 x 3 inch metal box from Radio Shack.
BNC coax connectors

Microphone jack from Radio Shack

DPDT switch (for T/R)

Pilot lamp

PC board

Q6,7 2N 1566A RCA SK equivalent SK 3009

RF tuning meter

M1 Any milli-or microamp meter movement; can also bea
multimeter attached to the diode-choke network.

RFC 2.5 mH Any surplus choke in this range; also jumble
winding about 200 turns of #30 wire on a high value
2-Watt resistor will work. 2.5 mH choke from Radio
Shack.

1N192 Can be any silicon diode. See above sources.
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Stephen Gibson
PO Box 38386
Hollywood CA 90038

The $100 TVRO Receiver

— Satellite Central, part IX

Ed. Note: Part | of 73’s “Cheap Trick” $100 satellite TV receiver series appeared in the August, 1982, issue.

B uilding your first TVRO
receiver can be fun if
you start with a well-
thought-out design such as
this dual-conversion model
by Dwight (Rex) Rexroad
Despite Cheap Trick’s cost,
you'll be surprised at the
results. The proof is in the
picture!

Last month, we covered
the simple downconverter
box which used cheap com-
ponents to get the 3.7-to-
4.2-CGHZ TV satellite signals
down to 500 to 1000 MHz
i-f. See the diagram in Fig.
1(a). According to Rex, “The
conversion gain of the tuner
is about 10 dB. The levels

Photo A. Dwight Rexroad with his $100 receiver.
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into the i-f amp are not un-
like those found in other re-
ceivers made today "

Clever
Construction Technique

Building a home-brew
VHF device such as this has
its own set of problems. Be-
cause this will probably be
a one-of-a-kind unit, it
doesn’t make a lot of sense
to sit still long enough to
engineer a PC board layout
Likewise, the Vectorbord®
point-to-point wiring tech-
nigue can eat time like a
parking meter. So Rex ap-
plies a secret used by many
VHF experimenters. The en-
tire baseband unit is built
on copper-clad perfboard,
which is ideal because you
put the clad portion on the
top and do the wiring on the

bottom (see Photo B). Says
Rex, “I've got this humon-
gous ground plane there.
Anywhere | want to ground,
| just stick a wire in a hole
and solder” A hole that
must allow a wire to pass
through is cleared of excess
copper with a Ya-inch drill
bit operated by hand. This
trick not only saves time,
but keeps even the most
cantankerous VHF circuit
from running off on its own
As Rex says, “This is not a
critical receiver. You've just
got to apply good layout,
grounding, and short
leads.”

Bandpass Filter

Rather than use ad
justable coils in his filter
(see Fig. 2), Rex chose to use
fixed coils and adjustable

Photo B. Believe it or not, everything is socketed. No prob-
lem at 70 MHz as long as you have a large groundplane
nearby. The mirror in the photo shows the wiring below the

groundplane.



capacitors to save money.
For a further saving, Rex
suggests you buy the coil
assortment sold by Radio
Shack and rewind vyour
own. Or you can use the
Amidon T-50-6 cores

Rex comments, “Design-
wise, the filter is similar to
that by Taylor Howard
Alignment is best done with
a sweep generator, because
you'll go crazy using
anything else. The ideal
curve would be flat as a
pancake from 55 MHz to
85 MHz. Try to keep it espe-
cially flat from 60 to 80
MHz for best results. I'd
like to make a nonadjust-
able filter work. Maybe I'l|
figure one out with Cheap
Trick 117

Get Out of the Mud

Moving on to the 70-MHz
i-f amplifier in Fig. 3, we
find that Rex did what every
TVRO designer should have
done in the begining —He
used off-the-shelf parts
Here’s a perfect example:
He used the readily avail-
able MC1350. This is the
workhorse i-f amplifier used
in many TV sets and
bootleg subscription-TV de-
coders built today. With a
cost of only $1.38 and easy
availability, it's a natural
The input impedance of an
MC1350 is more than 1k, so
Rex put a 75-Ohm resistor
on the input to properly
terminate the i-f filter.

”At 70 MHz, the MC1350
has about 20-dB gain in the
broadband mode. Of
course, they run much bet-
ter at 45 MHz where you
find them in your TV. The
MC1350 has both differen-
tial inputs and and outputs.
One differential input is by-
passed to ground. Pin 5 is
the i-f gain-control input.
Like everything else in this
circuit, it is bypassed.”
Later on, you can feed your
agc into this pin. If you
were to try your hand at us-
ing a 564 PLL detector, you
might have to put the con-
trol on the front panel since
the 564 is level sensitive. On
the other hand, using the
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Fig. 1(b). The baseband circuits consist of off-the-shelf ICs.

nifty MC1357 quadrature
detector can make the i-f
gain a simple “set and for-
get” operation

Rex suggests using peak-
ing coils on the differential
output because he found
an expected gain slope. “It
starts around 20 MHz and
goes downhill pretty fast. |
have a sweep of it running
from 10 to 100 MHz. It's a
nice diagonal line!”” Putting
18-uH coils on the 220-
Ohm load resistors will
peak the MC1350 on 70

MHz. The 500-pF coupling
capacitors are not critical.

The other parts values in
the circuit are right out of
the Motorola handbook. ”I
use Amidon slip-on ferrite
beads. A bagful of beads is
a lot cheaper than a batch
of chokes. You don’t need
large inductance values.
here, not at 70 MHz. A bag
of beads is only a buck, and
one sack will do.”

The second stage, like
the first, uses typical book
values. The gain resistor

on pin 5 is the current-limit-

ing resistor value for a
maximum gain. It’'s just
that simple. Interestingly

enough, Rex found that
grounding pin 5 on the
MC1350 did not produce
maximum gain. Instead, it
produced less. But start to
add some resistance at pin
5 and the gain will rise to
maximum at about 5.2k
Ohms. The output feeds a
broadband transformer
wound on still another fer-
rite bead.
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Photo C. You can get away with RCA jacks on the 70-MHz
filter, seen below the UHF tuner.

The diodes on the sec-
ondary afford an excellent
spot to attach a 1-mA car-
rier meter for antenna aim-
ing, tune-up, an S-meter, or
even agc. Here’s a typical
place where Rex applied ex-
cellent engineering tech-
nique. Previous designs had
used a small capacitor and
a series resistor to feed the
diodes. A few moments of
thought brought Rex to the
conclusion that what is
really needed is just a single
capacitor with about the
same series reactance as
the resistor. This will allow
you to eliminate the resistor
(one less part) and get ex-
actly the same results! “I
can’t help it,” says Rex,
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smiling. “This project must
be truly cheap.”

Divide the
Headache in Half

Back now to the rf trans-
former. The secondary
feeds one half of a 745112,
a divide-by-two circuit
which shifts the 70-MHz sig-
nal down to 35 MHz where
the detector can deal with
it better. The 500-Ohm pot
was chosen as a good value
to make adjustment easy.
“Despite the doubters, it
works like a charm. The ad-
justment is not critical. All
the pot does is set the bias
for the trigger input. Just
find a weak signal, and
tweak for minimum spark-
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Fig. 2. Diagram of the 70-MHz filter. The circuit uses adjust-

able capacitors for tuning.
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