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Unleash the TS-900

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

- W4BF

]:ﬂlll'-Tﬂll'l'.E. Auﬂiu ﬁscillalnr:

A Potent Troubleshooter

N For any test that requires a tone, this
— oscillator does the job. It can also be
computer-controlled. W7BBX

Superman’s Repeater
Control System

. This simple system offers four indepen-
*— dent-on/off outputs. Just duck into any

phone boothto use it. K3l)
Up and Coming:
Direct-Broadcast Satellites
The only thing not up in the air in this busi-

ness is the satellites, so this budding technol-
ogy is not just pie in the sky. o1« NBRK

Work the Russian Robot Ops

The robots aboard Russia’s two new satel-
lites are cantankerous and challenging

Here are some tips on how to work them
K4TW]

Ham Radio Hits
the ‘82 World’s Fair
When the gates in Knoxville opened, would

WA4KFS be ready? Here's the inside story of
the World's Fair station. N4AQI

Beef Up Your
CB-to-CW Conversion

[EI A good bfo will bring your receiver per-
formance up to par. This one is easy to
add on. ; W1BG

The Denali Connection

Disaster struck these two hams in the back-
country of Alaska. Only a tenuous radio link
to civilization could save them CKL7RD

Error Protection for
Your Digital Transmissions

Block coding can make your signal
4 100% error-free . hopefully.

WalD/2
Drive-Time SWLling

This simple car radio converter will

open up a whole new world of driving
AGIAC

Stop That Heist! |

[S What would you say about an alarm
that's portable, inexpensive, and goes
off when a thief just touches the door-
knob? We say build it WD5IWY

Get the DX Edge!

There are ways to stand out in the pileups
for Spanish-speaking stations. One is to
speak their language. - KB9SP
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Power-Line Protection:

The Weak Link

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

can change that

NBADA 83

Higher Voltage, Less Weight

A voltage quadrupler that weighs
ounces! You bet—and cheap surplus

capacitors make it possible

w7CsSD 84

Make Room for More Agc

| Automatic gain control is useful in
= many applications. With this simple cir-

cuit. vou'll never have to be without it.

N7APE B6

You Can Troubleshoot

Mobile Noise

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

and the noise is 59,

K5CA 88

Electronics vs. Creepy Crawlers

too

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

K7YZZ 90

Slimming and Trimming the R-1000

out

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

5Z4CL/IK5PAW 92

Add a -T.nult:h of Class

to CB Conversions

N Converting a Hy-Gain board to 10 me-
. ters is only half the story. Try adding a

digital readout and scanning capability

NZ2DS 94
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ICOM IC/30

ICOMSs GoAnywhere HF Rig for Everyones Pocketbook

Onl}*J‘ImB)x?Sm(W)xlDBm(D)wlﬂﬁtmtumnst
mobile operations (compact car, airplane, boat, or suitcase)

Affordable.

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

Convenient.

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

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

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

¢ Dual VFO system built in standard at no extra cost.

Full Featured.

¢ 200W PEP input—powerful punch on SSB/CW (40 W out

on AM)
Receiver preamp built-in ® VOX built-in

Noise blanker (selectable time constant) standard
Large RIT knob for easy mobile operation
Amateur band coverage 10-80M including the new
WARC bands

Speech processor—built-in, standard (no extra cost)
[F shift slide tuning standard (pass band tuning optional)
Fully solid state for lower current drain

Automatic protection circuit for finals under high
SWR conditions

Digital readout ®* Receives WWYV e Selectable AGC
Up/down tuning from optional microphone
Handheld microphone standard (no extra cost)
Optional mobile mount available

[€ 3] ICOM

2112 116th Avenue N.E

., Bellevue, WA 98004

3331 Towerwood Dr., Suite 307, Dallas TX 75234

Al stoted spediicotions ore opproxdmate ond subject 1o change without notce or obligatson. All ICOM modics significondy exceed FLC regulotons imiting spudous emissions.




35:STORE BUYING POWER in action!

TS-
5

SALE!

TS A I ANTENNAS/
W/ANTENNA St TOWERS
TUNE 2 ' |
$1799 w/FREE < 32-21 sﬂ;— 45&3&5‘5;%&
SAVE $230 | YK-88C-1 Filter iR SR
TS-830S  BARGAIN SA"_E $309 g
21 oHaN. memory. | THANSCEIVER PACKAGE KLM KT-34XA
L w/FREE s 8 ELEMENT TRIBANDER
TR-2500 YKSEé%S{ﬂ? V?in'l‘(’ﬁi . REGULAR $569.95
CALL FOR ' g @ SALE $459
SPECIAL PRICES | 94995 e e

@/ YAESU
HANDHELDS
2 METER FT-208R

70CM FT-708R
EACH

SALE $289°95
[€ 3] ICOM

S

SALE!
2 METER

AMPLIFIERS

B'301 6 30W in, 160W out.
REG.$239.95 $199.95

B-1016 1owin, 160 wout.
REG. $279.95 $249.95

B-108 10w in. 80w out
REG. $179.95 $159.95

B-23 2win 30w out REGULARLY $829

REG.$89.95 $79.95 SALE $666

FREE SHIPMENT

.
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IC-730

LIMITED QUANTITY. ACT!

l

-
i
- - - - .

OVER-THE-COUNTER, 10AM to

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033 (213) 860-2040
Between Disneyland & Knott's Berry Farm

OAKLAND, CA 94609 SAN DIEGO, CA 92123

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

=
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o

Prices. speciicanons. descnphons subject o change without notice.

EXCEPT FOR SOME ALPHA, TRI EX and KLM ITEMS

8003s54.6046

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

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

BURLINGAME. CA 94010

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

5375 Kearny Villa Road (619) 560-4900
Hwy 163 & Clairemont Mesa Blvd.

CALL FOR OTHER KLM PRICES.

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

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

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

PRICES ARE FOB CALIF. EXCEPT FOR
CERTAIN COMBINATIONS. INQUIRE.

BIG “666” DEALS

IC R-70
ICOM's GREAT NEW GENERAL
CDVEHAGE HEEIVEF!.
REG. B -
$749 s

-
S

666

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

HAM

RADIO
OUTLET

—

5:30PM.

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988-2212
San Diego Fwy at Victory Biva,

L o e A = ey
. 1

Caiif residents please add sales fax



Preamplifiers

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

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

For transceivers, the P-310X (115-v
AC powered) and the P-312X (12-v
DC powered) feature automatic
bypass on transmit, adjustable delay
for return to receive, and 350 watt
transmit capability.

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

Covers 1.8 to 54 MHz in four
bands.
Low noise figure.
Reduces image and spurious
response.
8" x 5" x 3", Brushed alum-
inum control panel. Black vinyl
cover.
S0-239 connectors.
LED pilot.

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

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

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

Engineers

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

4 73 Magazine » February, 1983

When it comes to

ONLY BOOK!

US or Foreign Listings

callbooks
NOW READY!

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

Each Shipping Tetal

L1 US Catibook $19.95 $3.05 $23.00
L] Foreign
Callbook $18.95 $3.05 $22.00

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

Order from vyour dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign residents add $4.55 for
shipping. lllinois residents add 5% sales tax.

SPECIAL OFFER!
Amateur Radio
Emblem Patch
only $2.50 postpaid

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

ORDER TODAY!
61
""ecallbook
Dept. B

LS 2L L]

925 Sherwood Drive
Lake Bluff, IL 60044, USA

INFO

Manuscripts

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

Editorial Offices:

Pine Street

Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Elm Strest
Peterborough NH 03458
Phone: 603-924.7138

Circulation Offices:

Elm Street
Paterborough NH 03458
Phone: 603-924-0471

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—3$27.97/1 year on-
ly, U.S. funds. Foreign surface
mail—$44.971 year only, U.S. funds
drawn on U.S. bank. Foreign air
mail—please inquire.

To subscribe,
renew or change
an address:

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

Subscription
problem or
question:

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

73 Amateur Radio’s Technical Journal
(ISSN 0098-9010) is published monthiy
by 73, Inc., a subsidiary of Wayne Green,
Inc., B0 Pine Street, Peterborough NH
03458. Secopd elass postage paid at
Peterborough NH 03458 and at addition-
al mailing offices. Entire contents copy-
right® 1882, Wayne Green, Inc. All
rights reserved. No part of this publica-
tion may be reprinted or otherwise repro-
duced without written parmission from
the publisher. Microfilm Edition—Uni-
versity Microfilm, Ann Arbor MI 48106.
Postmaster. Send address changes to
73, Subscription Services, PO Box 831,
Farmingdale NY 11737.



TONE TO PULSE
SIMPLEX INTERCONNECT

AT LAST...Professional quality interconnect at an
affordable price! Imagine the convenience of having

your own private, commercial quality mobile tele-

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

STANDARD FEATURES

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

« High quality glass circuit board

« CW identification

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

Formerly Auto Connect

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

Sophisticated toll restrict — restricts any quantity of
leading digits

Both accessing and dialing are compatible with speed
dialing equipment

Operates superb through repeaters — no special tone
equipment required

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

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

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

Most easily interfaced autopatch on the market
Positive control logic

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

Touch tone™ digits and strobe pulse available on DIP
socket

Modular phone jack and cord

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

PRIVATE PATCH Il $475

NOW REDUCED

PRIVATE PATCH1 $399

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

AND OF COURSE:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE
UNMATCHED CUSTOMER SERVICE

SEND OR CALL FOR BROCHURES
INQUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED
130
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NEVER SAY DIE

editorial by Wayne Green

SABAH!

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

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

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

6 73 Magazine » February, 1983

up to the boardwalk., And I'll
never forget the hurricane of
1938 when the extra high tides
and storm washed away most of
the boardwalks and some of the
houses. We lost a dock and our
rowboat, and my family just bare-
ly made it across the narrow walk
as the storm hit. They had to use
sticks to keep from being swept
off the long walk. | missed out on
that drama, being busy at home
listening to 20 meters and the un-
usual propagation which the
storm brought. No, Hassan's
house wasn't a bit strange for me.
We were joined by lan 9MEMH,
Mohamed 9MG6MO, and his broth-
er Ali, an SWL. We had quite an
interesting little hamfest. None
of them is really a DXer and they
would prefer, as would most of
the hams in rare spots around
the world, to be able to get on the
air and talk with people. They
want, like every other person to

3 1s ' "™

W L

QSL OF THE MONTH

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

A year ago, | wrote an editorial

b .

. e
N N

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

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

considerad

telling you that | was going to be
going to Asia and asking you to
come along. Well, you sure
goofed this time. You not only
missed out on consumer elec-
tronics shows in Tokyo, Taipei,
Seoul, and Hong Kong, but also
you missed a great ham conven-
tion in Bangkok, with about 150
hams coming in from all over the
world, plus Interesting visits to
weird places such as Sarawak,
Brunei, and Sabah. These places
are really off the tourist trails,
and yet they are each different
and fascinating. Sarawak has
but one active ham. What a spot
for a DXpedition, eh? Well, there
was one here recently which
knocked off 10,000 contacts and
still didn't cut down the pileups. |
think you could DXpedition once
a year for a week or so to
Sarawak and be kept very busy.

One of the main topics of discus-
sion in Sarawak during my visit
was a 25foot crocodile which
has been eating people. They'd
flown in a medicine man to try to
catch this bugger. . . somewhere
up the Sarawak River. No, | didn't
go for a swim in the river, which
went right by our hotel.

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

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

These Asian tours are surpris-
Ingly inexpensive. Commerce
Tours has been arranging them
for several years and they have
them down pat. They take you to
the best of hotels. They include
most of the breakfasts and a lot
of dinners. If you eat only what is
provided on the tour, you will put
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he TR-9130 is a powerful, yet compact,
5 watt FM/USB/LSB/CW transceiver
roviding increased versatility of opera-
.on on the two meter band. It features
X memories, memory scan, memory
ack-up capability, automatic band scan,
ll-mode squelch, CW semi break-in, and
icorporates microprocessor technology.
. is available with a 16-key autopatch
P/DOWN microphone (MC-46), or a basic
P/DOWN microphone.

o O W | M TR AT'] gl
R-21oU FEALURKED:

25 Watts RF output

All modes, (FM/SSB/CW), utilize a new
high power linear module, for more
reliable FM operation and increased DX
on 5SB or CW,

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

Six memories

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

Memory scan

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

Internal battery memory back-up

With 9 volt Ni-Cd bartery installed, (not
KENWOOD supplied], memories will be

relained approximately 24 hours. adequate

for the typical move [rom base to mobile.
A lerminal is provided on the rear panel

for connecting an external back-up supply.

» Automatic band scan

Scans within whole 1 MHz segments
lie.. 144.0-144.999 MHzl, {or improved
scanning etliciency.

« Dual digital VFO's

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

» Transmit frequency tuning for

OSCAR operations

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

+ 16-key autopatch UP/DOWN

microphone version

The TR-9130 is available with the MC-46
|6-key autopatch UP/DOWN microphone,
or with the basic UP/DOWN microphone.
Manual UP/DOWN scan of entire band
possible using elther microphone.

« Sqgquelch circuit on all modes (FM/SSB/CW]

The squelch circuit is eflective on 558,
CW, and FM.,

» Repeater reverse switch

For checking signals on the repeater
input, on FM.

» Tone switch

For activating a tone device. (not
KENWOOD supplied]

« CW semi break-in circuit with sidetone

Built-in. for convenience in CW operations.

« Digital display with green LED's
» High performance receive-transmit design

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

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

25 watts, plus...!!!

- Extended frequency range

-

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

 Transmit offset switch
« High performance noise blanker

Suppresses pulse-type noise on SSB and CW.
RF gain control
For all modes ol operation.

» RIT (Receiver Incremental Tuning) circuit

Liseful during SSB/CW operations.

« Amplified AGC

Enhances 55B and CW operation. 1 he
AGC time constant is automatically
optimized lor each mode ol operation.

» HI/LOW power switch

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

» Accessory terminal

A four pin accessory terminal is provided
for use with a linear ampliflier or other
ACCCSSIN Y

» Quick release mounting bracket (Supplied]

More inlormation on the TR-9130 is
available Irom all authorized dealers ol
Trio-Kenwood Communications

1111 West Walnut Street, Compton,
California 90220
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Accessories:

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

Specifications and prices are subject to change without notice or obligation.
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on weight. The electronics shows
are one of the best opportunities
for you to find some little product
to import and get your own mail-
order business going. Or, if you
are in the electronics business,
this is a way to find an Asian part-
ner to do some of your manufac-
turing for you. More and more
firms, even smaller ones, have an
Asian “plant” which is helping
with circuit boards. Just one con-
nection on a trip like this will pay
for the trip several times over.
The cost of the tour for the last
three years has been around
$2,5900. . . which includes all air-
fares, first-class hotels, and a lot
of the meals. That's one of the
best tour bargains I've seen.

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

F2YSW2, Millbrook NY.

LONG-DELAYED ECHOES

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

Three- to 30-second delayed echoes of radio signals have been observed
since 1827, and Freyman conducted a series of experiments alimed at solving
the riddie of these echoes. He believes the signals are delayed because they are
caught up in ducts of plasma in the solar wind surrounding the Earth. The wind
blends with the Earth’'s magnetic field some 45,000 miles above the surface.

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

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

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

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

Continued on page 108
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“We heard you have a ham radio outfit on board, so we’re going out of the way
to a rare island from which nobody has ever broadcast!”

by Bandel Linn K4PP




Contest or rare DX —
the world is waiting to
hear from a new breed
of HF operators who'll

have the power of a | B
microcomputer attheir | = ®
instant command. The

Heath SS-9000 signals Bt O

1
a new era in Amateur o &
i- e

Radio, full of exciting
promise. Challenge.
And opportunity...

MORE WORLD HORIZONS

In the SS-9000, we met a major
design goal: provide the highest-
tech, most versatile transceiver
possible. Our objective? Nothing
less than setting the pace for
transceiver performance in the
next decade. And transforming
the state-of-the-art in amateur
telecommunications potential.

As a microprocessor-based,
fully-synthesized nine band
Transceiver, your SS-9000 leads
the new revolution in computer-
enhanced hamshacks — with an
array of applications yet to be

There's more for the Ham at Heath

*Units of Veritechnology Electronics Corporation
in the U.S., a subsidiary of Zenith Radio Corp

More Transceiver

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

MORE MICRO CONTROL

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

~ 0 rates, plus switch to
one of five antennas

v automatically.
® e | MORE POWER
| AS A PAIR

Keyboard command
also allﬂws you to set
and switch the band,
mode, passband

ey o shift, baud and scan

The PS-9000 AC

Power Supply has an in-

cabinet speaker and two

digital 12 or 24-hour clocks.

Both units benefit from thermal

and over-current protection with

high VSWR cutback. Test-prove

the assembled System 9000. Get

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

MORE DETAILS IN CATALOG

FREE! For complete
| details and specs, get
| a copy of the latest
Heathkit catalog.

= | Write: Heath Com-

§ pany, Dept. 011-984,
=4/ Benton Harbor, Ml

Heathkift




Fred Studenberg W4BF
1305 E. Norfolk
Tampa FL 33604

Unleash the TS-900

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

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

After considerable re-
search on the subject of
synthesizers and conver-
sion techniques, | managed
to design a transverter that

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

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

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

What Can You Use It For?

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

EN!!EHE

(USE HEATSINK)

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

Since my TS$-900 has FM
capability, | have made ex-
tensive use of the transvert-
er on 10-meter FM. The
dual-vfo feature makes se-
lection of any repeater off-
set possible. | have also
made many contacts on 10-
meter AM. Of course, | can
operate CW and S5B on any
of the 160- through 10-me-
ter bands and listen to plen-
ty of activity on commer-
cial frequencies in between
It is also great for MARS
and CAP frequencies that
are outside the normal
overlap coverage of HF
transceivers. If you are in-
terested in BCB DX, the
100-Hz readout and super
sensitivity are ideal. There
is also plenty of interesting
VLF activity in the 50-to-
200-kHz region, including
the 1750-meter band.

Construction

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



cost with new parts should
be under $150.

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

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

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

Theory of Operation

Fig. 3 shows the block
diagram of the transverter.
The key to the versatility
of the unit is the synthe-
sizer. It covers 115 to 144
MHz in 1-MHz steps and
drives the bilateral mixer at
about +7 dBm. As an ex-
ample of the conversion
scheme, to cover 17 to 18
MHz by tuning from 144 to
145 MHz, the synthesizer
outputs a signal at 127 MHz
(144—127=17).

| chose to upconvert in
1-MHz segments and re-

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

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

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

The scheme used for up-
conversion results in an

s LA
S (&?E

Transformer Turns Core Material Wire Size
T1 4 F-50 #28
| B¢ 4 F-50 #28
T4 4 F-50 828
15 5 F-87 #26
T6 5 F-87 #26
T7 5 F-125 #24
/—numcnrs
IN = - : YT - « OUT I
ke 2
l : - \ ‘_f:}?-,—c =
— Y, ‘—f; &
=20 dB = £ T 2
;iﬁ”l
Transformer Turns Core Material Wire Size
12 4 F-50 #28

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

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

Qutput 4 no connection
51Q no connection 3

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

per inch.

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

BILATERAL
MIXER

RELAY #3

products. This design has
NO Spurious responses any-
where that can’t be easily
attenuated by the 30-MHz
low-pass filter.

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

2™
TRANSCEIVER 7 T/R RELAY _\\_
BYFPASS - | R T
RELAY AND AMPLIFIER o s F—C o N TEMIA
e IO WATT
for LOAD -10dBm +37dBm
ANTENNA e
RELAY e
CONTROL
”t’ ﬁl“ﬂ’?fﬁ L:I;EH POWER SUPPLY
| MHz STEPS +12v, 2 AMPS

L]

[ 3

BCD INPUT

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

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

OSCAR Mode

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

HF 7
ﬂNTENHﬁ: I

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

Options

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

POWER AMPLIFIER

don’t ever key the 2-meter
transceiver while connect-
ed, or the mixer will be
damaged. With the power
amplifier eliminated, you
can use a much smaller and
cheaper power transformer
—see parts list for details.

Circuit Operation

Fig. 4 shows the schemat-
ic of the transverter. At first
glance, the circuit may look
complicated, but it is really
quite simple and straight-
forward. The voltage con-
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Fig. 4. HF transverter schematic diagram. All resistors 1/4-Watt, 10%, specified in Ohms unless otherwise noted. All
capacitors are in pF, disc ceramic, 50-volt minimum unless noted. Pull-up resistors on BCD inputs are connected to ground

or +5 volts, depending on use of positive or negative switch logic. Relay 1—Radio Shack 275-003; relays 2 and
3—-275-214.
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The inside story on TEN-TEC’s CORSAIR.

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

LED Status Indicators
show when RF amp. is
on, Processor on,
ALC, and Offset
6-Digit Readout—
with LSI true
frequency counter,

accurate on both
sidebands

Electret Polarizing
Voltage at Mic
Jack

All solid-state broadband design.

All 9 HF bands— 160-
10M. All bands ready to
go.

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

Triple Conversion
Receiver with
switchable RF
Preamp. for sensitiv-
ity of 0.25 1V on all
bands with dynamic
range of 90 dB or
better. 3rd order
intercept + 15

dB"-l Full or Semi
Earlsb!}ad : ) Break-in for cw
f::: P“;:sg,[.‘ CW Signal
,l:;and Spotter—
Tuning easier to
Narrow the UEE{E:;E
bandwidth P
;rag;:f;he instead of
anywhere in 15 f"-’?b‘?fﬂ-
2.4 kHz igh Articula-
bandwidth. tion KEFIHQ—
Standard 12 pole S.stectlnse-
filter; optional ecay ulne.
filter converts to 16 Cnr_np ete
pole performance. Interfacing for
Dual-range accessories—
rriple-mndel separate rec. ant.,
Offset Tuning QSK linear,
receiver, separate VFO,
transmitter, or keyeréifiﬂ::;.
gstﬁq—ﬁ_}zkHz RTTY. Phone
i ' Patch,
Eal;tai?le remote band
Fi?t Er switching.
adjuit;;].g Less than 2%

audio distortion—
compression

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

Made in the USA—
fully warranted for 1
vear, final transistors

for 5 years. pro rata.
Backed by reliable
American service.

Full accessory line:
Remote VFO, Power
Supplies, Microphones,
Keyers, Antennas and
Tuners, SSB and CW
Filters.

frequency, better
than 50 dB depth.
Speech Processor—
clipper/compressor
design with up to

10 dB processing.
Fast/Slow AGC to
suit conditions.
Adjustable ALC for
maximum power
without distortion.
WWV Reception

10 MHz band.
Headphone Attenuator
to enhance signal-to-
noise ratio.

Variable Threshold
Noise Blanker

CORSAIR—a new level of achievement in amateur radio See your TEN-TEC dealer or write for full information.

design, with every feature for effortless, effective operation.
Try CORSAIR at your TEN-TEC dealer—you’'ll discover
TEN-TEC N
SEVIERVILLE, TENNESSEE 37862
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what easy operating is all about. And what a remarkable
value CORSAIR represents.
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Fig. 5. Regulated + 12-volt supply. Power transformer is Radio Shack 273-1514. For receive-

only, substitute 273-1515.

trolled oscillator (vco)
tunes from 114 to 145 MHz
with a 1-to-4 8-V-dc control
voltage. There are two com-
mon-base isolation ampli-
fiers—one feeds the vco to
the balanced mixer and the
other, coupled through a
20-dB coupler, buffers the
output to the divider chain.
Since the desired frequency
steps are in 1-MHz Iincre-
ments, the 10-MHz crystal-
controlled reference is di-
vided by 10 to produce 1
MHz for one input of the
CD4046 frequency/phase
detector. The other input of

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

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

SATELLITE

TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!
Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAY!

- 320

812-238-1456

hoosier

electronics

“Nation’s Largest Total Communications Distributor”
P.O. BOX 3300 = TERRE HAUTE, INDIANA 47803
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wheel input. This sets the
first 74L.5190 upcounter
(U4) to 95. The second
7415190 (U5) is hard-wired
to divide by 8 so the result-
ing divide ratio is 895 (read
left to right). Since this is an
upcounter divider, the ac-
tual divide ratio is 115:
(100—89)+(10—5). | used
upcounters instead of
downcounters due to the
"backwards” relationship
of thumbwheel setting to
synthesizer frequency and
to simplify design of the
adders.

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

The phase detector ac-
tually operates at 500 kHz,
but since both the 1-MHz
reference and the variable
divider output have identi-
cal divide-by-2 circuits, the
vco is stepped in 1-MHz in-
crements. | had to operate
the CD4046 phase detector
at 500 kHz since 1 MHz was
too high in frequency for
reliable operation with a
5-volt supply. Also notice
that the reference frequen-
cy is divided from a 1T0-MHz
crystal. This was done for
stability reasons since any
error or drift at 10 MHz is
multiplied by a factor of 14
This also gives reduced
noise output of the synthe-
sizer since noise of the ref-
erence is multiplied by a
smaller amount than with a
1-MHz crystal. A conven-
tional regulated +12-volt

supply (Fig. 5) powers the
power amplifier and 5-volt
regulator for the logic. The
circuit is capable of 3 Amps
and can be simplified if
transmit operation 1S not

needed.

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

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

Putting It on the Air
After all the circuits have

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

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



SELECT YOUR
FAVORITE FEATURE

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

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

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

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

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

® Two programmable HERE IS messages

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

| HAL COMMUNICATIONS CORP.

BOX 365
- URBANA, ILLINOIS 61801 217-367-7373 345




FOR
10-15-20 METERS

VERTICAL
OMNI-GAIN
HALFWAVE
END FED

NO RADIALS

NO REFLECTED
POWER

BROADBAND

FIXED OR
PORTABLE

REMOTE TUNING
2 KW PEP
UPS SHIPPABLE

R3 mayv be the perfect
antenna for condominiums,
apartments, small lots or any
limited space situation. It is a
great antenna for hams who
are concerned about neat
appearance and maximum
performance.

R3’s self supporting radiator
is only 21ft~6.4m high x 1fi
.304m wide at the base.
Assembly is quick and casy

tor portable, marine, field dav, .

DX-peditions, or fixed
installations. It is complete
with remote tuner.

AVAILABLE THROUGH
DEALERS WORLDWIDE

cushcrar

CORPORATION

THE ANTENNA COMPANY
PO. Box 45680

Manchester, NH O3108 USA
THEX 953050 o 106
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AEA once again breaks new
ground in the code com-
munications field with the
new model MBA-RC reader/-
code converter. The MBA-RC
decodes Morse, Baudot or
ASCI| signals off the air and
displays them on a large 32
character alphanumeric
vacuum fluorscent display. In
addition, it will output Morse
code for keying your transmit-
ter. It will also generate RTTY
(Baudot or ASCIlI AFSK two
tone output. (170 or 850 Hz
shifts.) Any of the acceptable
input codes can be converted
to any of the specified output
codes (any speed to any
speed). If you have any of the

common Baudot RTTY ter-

minals as an example, you
can now send and receive
Morse and ASCIl with your
keyboard and printer. You can
even generate ASCIl or
BAUDOT RTTY using vyour
Morse hand key or memory
keyer.

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

Prices and Specifications subject to
change without notice or obligation.
Software ©copyright by AEA.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

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

Telex: 152571 AEA INTL

wrl

AEAzig 00t

for your peace of mind.

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

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

ANTENNA WIND-LOAD CAPACITY

ROTATOR MOUNTED WITH STANDARD
MODEL INSIDE LOWER MAST
TOWER ADAPTER
AR22XL 3.0 sq. Hi 1.53g. ft
or AR4D |.28 sq. m| (.14 5q. m)
CD45 I B.5 sq. fi 5.0 sq. ft.
(.79 sq. m) (.48 sq. m)
HAM IV 15.0 sq. ft N/A
1.4 5q. m
T2X 20.0 sq. 1t N/A
(1.9 5q. m)
HOR300 250 sq. ft N/A
(2.3 5q. m)

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

Full details at better Amateur dealers or write:

-
TELEX hy-gain
TELEX LINICATION N
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Rugged Hy-Gain antenna crank-up towers are made as no others. All steel
construction and galvanizing after welding meets ASTM material standards
Giant welding fixtures assure straight and true alignment of tower
sections for close tolerance crank-up guide systems. Diamond web
bracing, 2.5 times the strength of ordinary "W" bracing, adds strength
where tower sections meet. Open-end tubular steel legs are galvanized
inside and out and permit unrestricted moisture drainage. It all adds up to
long lasting, massive tower strength for antenna loads of up to 16

sq. ft. at 60 mph.

. AN N
'i'i'-' m

XX

‘_ ..‘__
.l"' .

) HG-525S 3 52 1 21 ft 16 44 in 9.5 sq. 1t.-50 mph 455 Ibs
> 158 m 6.4 m 417.6 mm 88 sqg m-BO km/h 206 kg
= | HG-378S 2 37 i 20.5 ft. 13.75 in. 9.5 sq. ft-50 mph 265 |bs
W T 113 m 62 m 349.3 mm 88 sq. m-80 km/h 120 kg
o © | HG-54HD 3 54 21.5 ft 19.53 in 16 sq. ft.-60 mph 575 Ibs
m& 185 m 66 m 496.1 mm 1.5 sq m-96 km/h 261 kg
=2 | HG-TOHD 4 70 215 ft 22 63 in 16 sq. it -60 mph 1100 Ibs

@0 213 m B6m 5747 mm 1.5 50 m-968 km/h 499 kg

= -

E; HG-33MT2 4 33 ft 11.5 ft. 13.75 In 8.5 sq. 11.-50 mph 210 Ibs
= 101 m 35m 3493 mm 79 sq. m-BO km/h a5 kg
g E HG-50MT2 3 50 ft 21 ft 11.5in 6.0 sq. f1.-50 mph 290 Ibs
& o 152 m 64 m 292.1 mm 56 sq m-B0 km/h 132 kg

% HG-35MT2 2 35 ft 20.5 ft 9.25 in 9.5 sg #-50 mph 187 Ibs

@& 10.7 m 6.2 m 235 mm 88 sq. m-80 km/h 85 kg

e

SELF-SUPPORTING SIDE-SUPPORTED

CRANK-UP TOWERS _ CRANK-UP TOWERS - N— “m
Require no guying and conform ‘B

>4 Require no guying when side
to EIA. Uniform Building Code [+  supported. Complete with base :
and Los Angeles license 1095, 4t plate. roof bracket and top- |
Complete with hinged base, .' ~ mounted rotator plate. ! \
installation steelwork, pre-drilled .esglsf. & |

e

/
/

%1 rotator plate and manual winch. .- _jf-"-f;.,r-_,_ L.
S et S W\
OPTIONAL TOWER ACCESSORIES _ﬁf ‘,
Electric winch/Remote control ® Mast ® Thrust bearing (" _ '
e Coax arms e Rotators.
FREE FREIGHT }

Order any Hy-Gain tower from your dealer for factory shipment direct
to you. Hy-Gain will pay the freight on the tower and all of our
antennas, rotators and accessories ordered for shipment at the same time
This offer is limited to within the 48 contiguous United States.

. ;ﬁ'“- ‘\‘\‘
TELEX hygain ’!

‘\ d

. A\ \\ Y
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LOCK

OFF ON

LAMP

OFF ON

You've got to
get a Santec

to get it right!

Compare Santec to anything you like, and you'll see — you ve got to get
a Santec to get: ll memory channels which store standard repeater
offsets for instant recall [} less than 10 ma drain in receive to conserve
power while you're monitoring [l extremely wide power options of 0.1
W 1.0 W or even 3.5 W for varying conditions Il an accurate 24 hour
clock for instant reference I and a full two year extended service plan
which no one else will match.

When you get a Santec, you also get: [l the widest frequency range of
any handheld  odd offsets other than + 600 kHz [l variable step sizes
in bandscan [ a 500 ma battery with charger Il a full six digit back-
lighted LCD display for full frequency readout plus the memory channel
number Ml the easiest keyboard entry of any handheld Il eight modes
of scan, search, manual control and open scan [l the ability to change
batteries without losing memory data [l easily programmable bandscan
B a frequency lock switch on the keyboard Il an automatic low
battery indicator Il and much more.

M3 SCAN

SANTEC | YAESU KENWOOD
FEATURE ' ST-144 ad TR-2500
Size (mm H68x 170 x 47 51 x 168 x 49 &6 x 168 x 40
Weight with Batt I| 600 gm 720 gm | 540 gm
Readout LCD (full & digits) LCD (4 digits LCD (4 digits)
Memory Channels 10 10 | 10
Memory of Offsets YES NO NO
Memory Backup YES, Capacitance Yes, Lithium Batt Yes, Lithium Batt.
scan (mem. & band) || YES Yes Yes
Search Mode YES NO NO
Step Size 5100 kHz 5 or 10 kHz only Any SkHz multiple
Battery Quick Change Pack Quick Change Pack Slide-on Pack

500 ma-he 946 Y

450 ma-hr 10B V

400 ma-hr B4V

Frequency Coverage || 142-148.995 Tx 1435-148.495 TaRx | 143.9-14B.995 TxRa
(149995 optional)
142-149995 Rx
Power (max) 3.5 W High 2.5 W High 2.5 W High
1.0 W med
0.1 W Low 0.2 W Low 3 W Low (approx.)
Priority YES (in Mem/Scan) Yes (Priority Ch.) NO
Clock YES NO NO
Computer Current
Saver YES (<10 ma) NO (20 ma NO (27 ma)
Drsplay 6 Digits + Mem. # 4 Digits ~ Mem. # 4 Digits + Mem. #

SPX DPX "~ FREQ CLK

i

M-5ET

OFF

» MY ~

Clockwise from upper left
Leather Case (5T-LC)
Base Charger & Power Supply
Rtmmz Speaker (M5-505
Mobile Charger (ST-mMC
Eptaktf Microphone (Sm-3)

" The ST-144 uP

s approved uncer F

Shown with optional
SM-3 speaker
microphone.

Accessories for SANTEC Handheld Radios

(5T-58C Al

New! Affordable Price! See your Authorized Santec Dealer for details.

Competitors' specifications were obtained
from published specifications sheets, and they
are subject to change without nullm.atic:-n I:r:i
Santec or Encomm, Inc. e I

Export orders invited

stated spechcabons are subject 1o change without notice or cbiigahon

Encomm, Inc.

—r\'_ﬁl'" ‘ _.._”I-IE e

Please send me more information about
D ThE ET """ |..=

[] Authorized SANTEC D

;'&

L’ SANTE_\

£’ia:'l-,':rl T.il'. 75074

NAME

1982, Encomm, Inc.

Phone (914 493-D004 = TLX 79-4

Repars, Parts & Service Ay

OO0 Avenoe G Suite B0 Plano Texas 75074
R4 ENC O DAL

ADDRESS

Iy STATE  ZIP

YOU MAY SEND A DUPLICATE OF THIS FORM.




Hi- Q BALUN

$ 149,95 Q
o s For gipoles, yage, inverted
APl ELECTRONICS S & douteets
PD EGI 4532 » Replaces center nsulator O‘, io
Las Vegas, Nevada 89106 * Puts power in antenna v |
{?U2] SEE-?DEE ¢ Broadbandea 3-40 MHz p
e Small. ightweight and HI-Q *
2300 MHz Amateur Downconverter 213 weatherproo! | E""“'-Z.
& # 11 Impeaance ralio
Unequaled in performance at any price. “Eor mf;ﬂqal mm'm and more s
s 55 + db system gain. * Highly sensitive for very weak signal Ao gt o
» Special image rejection circuitry reception. EVIRE=N i .
gives additional 3 db improvement e Tunes 2000 to 2500 MHz. | nn|y $12.95 |
over other designs. * 120° low noise amplifier in front end. - |
* Unique temperature compensation * Complete with power supply, cables HI-Q ANTENNA
circuit gives high stability. and mast mount. CENTER INSULATOR
*Hi Zoot = total absolute ultimate performance.

Small. rugged
weatherprool

Replaces center insutator

lu]h!wﬁllgﬂ!

Put Your Computer
“On-The-AiIr”

Handles tull legal powet
dng morg

ss 95 With SO 239 connector
"“'ﬂ ANTENNA
END INSULATORS

Rugged, lightweight, njec-
tion molded of top quality
material, with high dielec-

tric qualities and excellent
weatherability. End insula-
lors are constructed in a
spiral unending fashion fo
permit winding of loading
coils or partial winding for
tuned traps.

May bo used lor

& Liuy wire sirgon nsulalors
. F_1 a _ 11||1 insulalors 1or
$4.95 °
DlPOl.Es-gm
MODEL BAMDS LENGTH :?::.I:E!-ITE MEE:'E:
Dipoles
D-80 80.75 130 $3185 $§2785
D-40 40,15 66 2895 2495
% B B ER R
_ DJD :g 168 25:95 21:95
Shortened dipoles
Your persnnal computer becomes a comprlete CW/ | 500 8075 0 3% 3185
RTTY/ASCIl send and receive terminal with The Inter- ! ‘ '
face linking it to your transceiver. | Posoc 8040201015 130 4398 3095
If you own an Apple Il or Apple Il Plus, Atari 400 or 800, D Bt ] e e
TRS-80 Color Computer, or VIC-20, The Interface will PD4020  40.20,15 6 NG 2%
put your computer "On-The-Air". P e Sy TR T i
Software for each system features split screen dis- S.40 40 $10.95 pr

1
1
]|
-
!
I
B
:
I
.
:
L

play, buffered keyboard, status display, and message

ports. Attach any Centronics compatible printer for

hard copy. Software is available, on diskette for the Ap-
ple and program boards for the others, at an additional
COst.

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

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

E2Kantronics

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

~ See Lis! of Advertisers on page 114

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

Antenna accessories — available with antenna orders
Nylon guy rope 4504 test 100 feet $4.49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S(0-239 coax connectors s

All prices are postpaid USA 48

Available at your favorite dealer or order direct from

Dealer Inquiries Invited

Van

Gorden
Engineering

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

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

Howard F. Batie W7BBX he versatile four-tone RTTY tones, for two-tone many other audio appli-
12002 Cheviot Drive audio sine-wave oscilla- testing of SSB transmitters, cations. Its TTL-compatible
Herndon VA 22070 tor described here can be for aligning tone decoders, controls even allow it to

used to test originate/an- for analyzing audio filters operate under software
swer modems, to generate and discriminators, and for control by virtually any
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Fig. 1. Oscillator PC board schematic. (© 1981, HFB Enterprises)
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Fig. 2. Frequency counter PC board schematic. (© 1981, HFB Enterprises)

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

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

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

TEST OSCILLATOR

CHaN | CHaN 2 CHAN 3

FREQUENCY
VERMNIERS

@@@

OFF

CHAN 4

=0 © © ©
«~© 0 © 0,0 ©

W7BBX

HERTI

DISPLAY

@ @MFUT

OFF @

@

Fig. 3. Front-panel layout.

assembled on a 37 X 4”
printed circuit board.
About 300 mA is required
from a 9-15-volt-dc supply

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

AC
CORD
4—;};&:55 %&-sw \\'g GROMMET
DC IN
PR
© zmﬂﬂug/@ e :
(x4) Tl
&3 )
VAC VAL
A
FREQUENCY COUNTER PCB \ s
MOUNTED ON TOP OF
OSCILLATOR PCH
ol
@ @ FPERFBAOARD
@——sin. boLrs——&)
POWER
SWITCH I
i 4
= [ 1 () e e
Al RIS R2S R37 FHIL::H LED-3 |LED-2 | LED~ 1?55

Fig. 4. Chassis layout.
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rent requirements to about
40 mA when operating from
a battery.

Sine-Wave Oscillators

Four continuously-run-
ning twin-tee oscillators
(Q1-QQ4) generate the sine-
wave audio signals. The fre-
quency of oscillation of Q1
is determined by C1-C3 and
R1-R7; by comparing these
values with the Q2-Q4 oscil-

22 73 Magazine * February, 1983

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

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

tively coupled by C4 to buff-
erlamplifier U2b. Gain of
this amplifier is determined
by the ratio of R10 divided
by RB. The gain of each of
the four buffer/amplifiers is
slightly different to accom-
modate the amplitude drop
of the twintee oscillators
as frequency decreases
Therefore, with the compo-
nent values shown, pins 1
and 7 of both U1l and U2

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

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

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

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



Barry Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950 COMMERCIAL RADIOS

stocked & serviced on
premises.

WE SHIP WORLDWIDE

Your one source for all Radio Equipment!

We Will Not Be Undersold Call: KITTYSAYS:WEARENOW OPEN 7 DAYS AWEEK.
. = Now open on SUNDAYS
g et AR Saturday & Sunday 10 to 4 PM
Monday-Friday 9 to 6:30 PM
Come to Barry's for the best buys in town. For
Orders Only Please Call: 1-800-221-2683.

ICOM

' FT-ONE, FT-980R FT-102, FT-101ZD, FT-707, FT-230R,
. FT-480R, FT-720RU, FT-290R, FRG-7700, FT-625RD

Where n,itakam 'Hudin! 2
rever | g y YAESU ICOM  Land-Mobile H/T DRAKE TR-5, TR.7A, R7A, L7, L5, Earth

IC2AT Yaseu F'rc:g;. ,.-r,,:rrm Satellite Receiver ESR-24, THETA 8000E & 500, §
:Egﬂ icom IC-M12 (Marine) Digital Multimeter Model #8550-$95.00 ;

IC-H12

.

ROBOT Slow Scan TV

Color Conversion Kit
for Robot 400 . . . $450

POWER PACKET
VoCom Power
Amplifier & SANTEC

5/BAHT Gain & ST-144/UP
Antennas IN STOCK = ST-440/UP

NEW IMPROVED
MURCH Model UT2000B

CES-Simplex Autopatch 510-SA Will Patch FM
Transceiver To Your Telephone. Great For
Telephone Calls From Mobile To Base, Simple
To Use - $319.95. .

-

b 'rl'.'-l".""l'-"'l-"'h'|i.'il-'III.‘I'II-II-.."I'l.‘ [
LA NI R LR R AN R R R s e s

BIRD
Wattmeters & B T
Elements GLT-1000, Galion, MLA-2500 2 Meter 1800
In Stock MIRAGE B-23, B-1016, B-108, Watts Linear, MLX Mini Transcelver, The| [
B-3016, C-22, C-106, D-24, D-1010 | Scout CAP. Transceiver, Horlzon One| g8
SEw - ransceiver, Station One adio Station.| K
KANTRONICS wr":fﬂfﬁpllﬂl,ﬂl‘ﬁllL a -EE:-.
Mini-Reader, Field Day EE
Interface Code Tapes In Stock gy Eﬁgﬁ'g"m gE
EIMAC COUNTER ’!E
Trionyx- :
3-500Z Model TR-1000 ;é
0-600 MH
?;g%iliﬁﬂ Digimax :l_n-dnl D-510 50 Hz-1GHz i i
4-400A o — E :
- -
S
[k
=9
AEA 144 MHz | BENCHER PADDLES & L
AEA 440 MHz 9 Vibroplex Keys In Stock!! \%’
ANTENNAS I T
y LARGEST STOCKING HAM DEALER New TEN-TEC Hy-Gain Towers & Antennas,
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pot with a value of from 10k
to 100k Ohms. R56 is in-
cluded here only to limit
the input level to U4 so that
it is not accidentally over-
driven. The output of U4 is
coupled through C21 di-
rectly to an external
speaker with an impedance
of 8 Ohms or greater. For
convenience, you may
want to mount the speaker
inside the test-oscillator
cabinet

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

In addition to driving
Uld, the U2c audio is ca-
pacitively coupled through
C18 to a separate buffer/
amplifier, U2d. The gain of
this section i1s purposely
high both to ensure CMOS
transition in the following
stage and to clip the audio
signal peaks to provide
some preconditioning prior
to being fed to the frequen-
cy counter input.
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Fig. 7la). Frequency counter PC board (top).

Frequency Counter

The audio signal from
point ] on the oscillator
board is fed to point D on
the frequency counter
board (see Fig. 2). U5c and
U5d form a Schmitt trigger
whose output is further
conditioned by the CMOS
transition characteristics of
USe and U5b. The output of
U5b is a digital stream of
TTL/ICMOS-compatible
pulses with approximately
a 50% duty cycle; the pulse
repetition rate (digital “fre-
quency”) of the stream is
the same as the analog fre-
quency of the input to U5c.

A 1-MHz oscillator is
formed by U5a and US5fT.
This signal is divided by 100
in each of U6, U7, and U8 to
yvield a 1-Hz gating signal
for the frequency counter.
The number of pulses in
one second from U5b pin 4
is counted by U10 and U11,
decoded by U12-U15, and
displayed by LED1 through
LED4. At the end of the
1-second counting interval,
U9 resets the U10/U11
counters to zero while re-
taining the previous
1-second interval’s count in
the U12-U15 latches for a
continuous, flicker-free dis-

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

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

Construction

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

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

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

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

Applications

The Radio Amateur’s
Handbook contains an ex-
cellent section on the test-
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MFJ-941C 300 Watt Versa Tuner I

Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

MFE] VERSY TENER 1

mm TLIII:E

99

MODEL MFL345T

Fastes! 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 putput

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

*497%.

Maiches coax, random wires 1.8-30 MHz
Handles up to 200 watts owtput; 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.

906

B

MFJ-984 VERSA TUNER IV
MFJ-984

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

10 amp RF ammeler assures max. power al
min. SWR. SWR/Wattmeter, for./rel., 2000/200W

18 position dual inductor, ceramic swilch.

7 pos. ant. switch. 250 pi 6KV cap. 5x14x14"

300 watt dummy load. 4:1 femile balun.

3 MORE 3 KXW MODELS: MFJ-981, $239.95
(+$10). hke 984 less ant. switch, ammeter
MFJ-982, $239.95 (+ $10), like 984 less am
meter, SWR/Wattmeter. MFJ-980, $5209.95
(+ $10), like 982 less ant. switch.

of Agverfisers on page 114

Flexibie antenna swilch selecls 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.
capacilor spacing.

Works with all solid state or tube ngs.

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

1000V

MFJ-9498B VERSA TUNER Il
MFJ-949B

*139°.

MFJ's best 300 watt Versa Tuner Il

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

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

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

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

MFJ-989 VERSA TUNER V
MFJ-989

*329°.

New smaller size malches new smaller ngs —
only 10-3/4Wx4-1/2Hx14-7/8D".

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

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

Built-in 300 watt, 50 ohm dummy load.

Built-in 4:1 lemite balun.

Built-in lighted 2% meter reads SWR plus for

ward/reflected power. 2 ranges (200 & 2000W). a7

6 position ant. swilch. 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 walnut-grained sides.

4 Other 300W Models: MFJ-940B, $79.95
(+ $4), like 941C less balun. MFJ-945, $79.95
(+ $4), like 941C less antenna switch. MFJ-944,
$79.95 (+ $4), like 945, less SWR/Wattmeter,
MFJ-943, $69.95 ( + $4), like 944, less antenna
switch. Optional mobile bracket for 941C, 9408,
945, 944, $3.00.

MFJ-962 VERSA TUNER Il

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

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

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

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

ANOTHER 1.5 KW MODEL: MFJ-961, 5189.95
(+ $10), similar but less SWR/Wattmeter.

MFJ-10, 3 foot coax with connectors, 54.95.

To order or for your nearest dealer

CALL TOLL FREE =

VISA
% 800-647-1800 =N

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

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

601-323-5869.

e Al MFJ products unconditionally guaranteed for
one year (excepl as noted).

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

* Add shipping & handling charges in amounis
shown in parentheses.

Write for FREE catalog, over 80 products

M ENTERPRISES,
INCORPORATED
Box 494, Mississippi State, MS 39762
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FREQUENCY COUNTER

Fig. 7(b). Frequency counter PC board [bottom).

DI
INGOOQI

Fig. 8. Frequency counter board component layout.

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

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

to fully test the modem
without having to reset the
oscillator frequencies be-
tween mark and space. Sim-
ply set each audio-channel
frequency vernier to the de-
sired frequency and switch
back and forth using S1-S4.

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

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

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



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

Conclusion

This handy piece of
equipment IS In near-con-
stant use to test and align
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Parts List
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1—4066B CMOS

4—4511B CMOS 10— Knobs
5—4518B CMOS Misc. mounting
1—45288B CMOS hardware

1—1 MHz crystal
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1—4" B-Ohm speaker
5—SPST toggle switches
3—RCA phono jacks
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1—Ac cord
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3—14-pin IC sockets
11—16-pin IC sockets
4—14-pin 90° IC sockels

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

82508 -
of 101 2-15-18-22-27-3F3-39-47-56 OHM

of B8-82-100120-150-180-2 20 270-330- 390 OHM

of 470-560-680-820-1K-1 2K:1.5K-1 8K-2 IX-2.7 OHM
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of 150K-1B0K-220K-2TOK-JI0OK-J90K-4TOK: SE0K-BR0K: B20K-0OHM _
of IM-1.2M-1 5M-1 BM-2.2M-2 TM-3 3M-J GM-4 TM-5 6M-OHM A

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

One-plece, spring steel con-
struction. Will extract allLSI, MSI
and SSL devices with 8 to 24

PINS.  stock No.
13313 $2.10

DS

1.25
1.52
2.3 205 1.88

board point } and frequen-
cy counter board point D.
This allows counting the
frequency of an external
signal and direct display of
its last four digits. B
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MODUTEC

Miniclamp AC Volt-Ammeter
allows singhing one conductor out of
many without disarrangement
Stock No AC Amperes Price

13730 0254 33850

13731 -S04 39.50

13732 -1 00A 39 50
ACCESSORY LINE SPLITTER
allows fast readings of AC power con-
sumplion of plug in equipment with-
oul separation of leads.

Stock No. 13727 $9.95

POCKET SIZED
BATTERY TESTER
for all types of small batteres from

1.35v 10 4.5V
Stnl‘.'; No. 13733 $1 3-9-5

VOLT-FCATOR

aulomotive diagnostic meter plugs
mto ighter socket and indicates bal-
tery condition and charging rates.

Stock No, 13736 $1 5,95

AC VOLTAGE TESTER

plugs into any 110v sennceé recepl-
able to check ime voltage over S0
150 VAC

Stock No. 13735 s‘ 4-35

VOM-MULTITESTER
versatile Volt-Ohm-Milllammeter in
small package

Stock No. 13720 $1 3,95

TOLL 800-526-5960
FREE in NJ (201) 996-4093
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* Technical Forums
* ARRL and FCC Forums z
* GIANT 2-day Flea Market E
Saturday and Sunday
* New Products and Exhibits < = SR e AT
* Grand Banquet
* »
e e o APRIL 29, 30, MAY 1, 1983
Forum Hara Arena and Exhibition Center — Dayton, Ohio
: ﬁe;;ﬂgrﬂup e Meet your amateur radio friends from all over the world at the internationally
* Personal Computers Forum famous Dayton HAMVENTION.
* CW Proficiency Awards Seating will be limited for Grand Banquet and Entertainment on Saturday
* Amateur of Year Award evening so please make reservations early. Banquet speaker is Bill Leonard,
* Special Achievement W2SKE, former president of CBS News.
Awards If you have registered within the last 3 years you will receive a brochure in late

February. If not write Box 44, Dayton, OH 45401.
Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination forms are
available from Awards Chairman, Box 44, Dayton, OH 45401.
For special motel rates and reservations write to Hamvention Housing, 1406 Third National Bldg., Dayton, OH 45402.
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.
All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720.

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

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

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

NEW ELECTRONIC KITS

ALL IN ONE RTTY DEMODULATOR KIT

FEATURES -- ©OM

SLPLY

BOAFLD POWLR
AFESH GENERATORN, FROVISIONS FOR LOOE
SUFELY, ACTIVE FILTERS Of OFT|IOMAL
TORRGID FILTER, AUTOSTART  ANTI|SPACE
PR KIT MO. 23-1778 SB-60 $i1648.55

RTTY SPEED CONVERTER

&0, 79 & 100 WP

COMVERTS

TO 100 WPM OO0
AEYVERSES SaME MOM
SELCAL., BUFFIMI M

WALDOT P TH. M KIT

BALDOT CODE
FOR BALDDT MACHIMNES

SENDING ., FEATURES
AND [NTERFALCE . FOR
Ii=TH1IE BEF._ 39

BAUDOT /ASCII CONVERTER

HIOED BASED RETTY OONVERTEN ODNVERTS
BADOT TO ASCEI FON BECEIVE, A=SCjl
TO BALDOT FOR THAMSHITIMNG. FEATURES

SELCAL . BsFEmi Mo

AMD 1

MTERF ACE . FOR
110 BALID PTR.PCE XIT Z3-1815 S88._5%
AUTO CWHD KIT
FEATLURES ON BOARD TEN MIMUTE TIMER

WiTH TTL,
AMD UPF TO 1@ DOTS
B KIT D 230172

PLUS/MIMNE 12 INTERFACE

 DASHES Off SBPACES.
1 d=1/2EXE BWIN.BS

ONE AMP POWER SUPPLY KITS

BELOW 131 MITS
TU LODDP SLEsLY
+ i

41 EDEE OO a4
CH I3-1TER

= 1 f EN0E
BET. N

= 1IV & 0 PCB I3-212Z8 SJ35.0%8

LOOF  SLUIFPL Y

+ & - 12V &

g
BELOW 4 KITS MNOT
8 E-1f2 X B FOR PLL TU

23-21028 BJ33.89
ARCVIE  FOFMAT

12 PIN EDGE COMM,.PCB 21-1718 SZ9.98
+OR -5 TO 14V (SPECIFY POLARITY

WLIL T AGE |

PCB Z3-0512 IXd-3/m Hr4.95

ATTY DEMODULATORS

Ond- B2

ACTIVE OF OPTIONAL TORROILDO

FILTER, AUTOSTANT, ANTISFACE SINGLE
SHIFT [I.F-nl-ﬂﬂ- aIT-§ ON ONE BOARD ., |

FCR KIT ND.
- 30

Li-1TEd
FLL TU OESITGEN

59 . 04
BITH ACTIVE

FILTER rRONT END.PCR 23-1718 S$28. 8%

AFSK GENERATOR FOR RTTY

ROCH SOL 1D
GENERATOR ,
FOPULAR SITIES - -

PCh KIT ND.

CRYETAL OCONTROLLED AFSH
VIRTUALLY
SPECIFY BEIIE,
PCEB KIT MO, R3-1717 21
Z31-171t0 &-1

BRIFT FREE. TWO

e §2h.88
kxa E31.83

TU BAMDPASS FILTER
ACTIVE FILTER AF&O
B E3-1T7TE OB R.08

OO D FiILTER ™0
B Ii-17o4 E1X.08

LOG IC/GL I TEOH PROBSE
FREETIS IO SPrEp
FULSE OR LOGIC LWL
s IN-1F0d Fi3.9S

MSI3E LiNE WO TOR
HMONITORS 3 OOt
RSE23F LINES W/LED
B I3-1T0T7 E19 .08

INTERTFACE HKIT
OFTOE- 1351 XSTH
LOOF TD TTL
TrL TO OO

PCEIN-1TE2 S1L 09

ONE FC SOURCE KIT
B Ik-1733 ® 3.@B

AUEDTO AL IFER KIT
R E3-1730 B 2.8

TONE OONTROL PELLAY
FCR 23-ET710 8 3.0%

FUASE GEMNERATOR HIT
PCE 23-1732 § 21.893%

A Breakthrough

for Amateur and
Commercial Repeater Users.

DIVERSITY RECEPTION —the ability to add a
second receiver to your repeater system—can
now be a reality for even the small user. The
Pegasus VS-2 will allow your repeater to
"listen” to two receivers simultaneously and to
noiselessly switch between receivers as often as
necessary to adjust for fading and nulls. This is
particularly useful for repeaters that wish to
provide coverage for hand held users or where

receiver desense iIs a problem. You supply the
second receiver & RF link and the VS-2 does
the rest. Complete instructions and diagrams
included with the VS-2.

s 1 79Pocstopaid

Pegasus Electronics, Inc.
88 New Dorp Plaza
Suite 106

Staten Island, NY 10306
(212) 667-9137

Affliated with Comsec Cormp.

QUALITY LOW PRICED COMPONENTS

STOEK § v o H
01-5004
oy=-5008
gy-5011
B350k
toy-5239
o) -3ET4
By-5a78
B-sa
Bl- 55 5
ol-30hs | wmoe
DY-30es 4 ]

CABINETS UNIVERSAL CIRCUIT BOARDS

THREE S1IEIS AVAILAELE
AS S-CWN FOR OMNE 1C
I1=1720 5 .ED
FOR 3 ICs NOT SHOWN
i1-17e3 1.0
HORITY. LAYOUT-UWP™ TO
i-14FIN 1Ca
it=-1T703

0" 0o oD
=

T - g
o T OO

(PR - R R - -

e . '

£

&
o

Bi.2%

—d e B T B R e B R

A
WA N O O

DRY TRANSFER

DATAMARK SETS DATAK

TV AND HI-F1I
HAM RADIO & CH
EXPFER | MENTER
TEST & INDSTRL
MAFE & SWITCOH

DONT MISS DU 883 CATALDG WiTH OVER
1200 I'TEMS SEND ¥1.00 é:l‘llm
iOH FIRST ORDER ] FOR OUR TALOG .

100858 §2.850 - SEND A TWO STAMPS FOR OUR FREE FLYER
11:0058 %2.00 WMETE————

21-0080 BE.

'J
Is £
II.
| Ih-wY
.
]

aa (Tr.7 ALL KITS INCLUDE PARTS FOR PRINTED
ri-o0d1 $1.80

CIRCUIT BOARD OMLY. ——
21-.0082 $2.80 ([ PLEASE ADD $1.00 FOR SMIPPING. ADD | |
ALPW & PMBERSS 3 - .50 T 1T D 50 ADDITICHAL FOR UNDENS LUNDER 35 |
178 IM ALFWEBET I1-0088 32 .30 SO CHECKS - MASTER CARD - VISA - COD
2 A '

rires rom Escrmmic saie. - - -||Daytapro Electronics, Inc.

YITLES rOR ELECTRONIC EQUIF. ° = * =
219581 - BLACK TITLES $3.81 ‘. 50

METER DIAL KIT Z1-0088 F9._08

DA TAKDOWT SMEAY SEALER
GLOSS. ...... IN-417T B4.18
MATTE. . . :-:cc-:-E1-4178 Ba.1%

0TV N OWILSHINE LA, ARLINGTON HT1. Il &0004
? INT-ETO-055% ’_312
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RECEIVE WEATHER CHARTS

§ e 3 o

You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.

Some transmitting sites even send weather satellite cloud
cover pictures!

You’ve heard those curious facsimile
sounds while tuning through the
bands — now capture these signals
on paper!

Assemble ALDEN’s new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts

of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

Easy to assemble — Backed by the

ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together in a durable, attrac-
tive case that adds the finishing professional touch.

Buy in kit form and save $1,000!

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

IN YOUR HOME!

| Easy to order.

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

ALDENELECTRONICS

Washington Street, Westborough, MA 01581 .21

r--------- R O S S O S e S SR S S T T L aes --‘-ﬂ

NAME:
CALLSIGN:
ADDRESS:
CITY: -3, 8 P |

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

Ol Visa | VBA
ACCOUNT # (ALL DIGITS) S

| | ] | |

EXPIRATION DATE
L

SIGNATURE REQUIRED
IF USING CREDIT CARD

]
O
8
=]
@
]
0
z
&
@
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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 forget “easy to
use.” All of us at Microlog are RADIO ACTIVE on RTTY, so
there's a lot of personal attention to detail and ease of opera-
tion. “Stick-on” command listing and video status display will
get you on the air quick and sounding like a pro.

ATR-6800 vs ACT-1

line location.

improved ASCII operation,

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION
AT ITS
FINEST

Both Systems Provide

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

in Baudot or ASCIIL
« FULL 63 KEY

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

pairs.

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
BASIC language. The ATR-6800 then is the expandable, “do everything" system where your imagination is the only limit!
The ACT-1 is designed for the HAM who needs the essentials of a complete video system for digital communications.

TECHNICAL SPECIFICATIONS ATR-6800 & ACT-1

INPUTS

Spaaior Audio 100w

Diﬂg‘l; TTL. Kwyer, Hand Key
7 32 + 12V D Source

DUTPUT TO TRANSMITTER FOR CWIRTTY/SSTV
+ Voltage Keying +a0VDC @ 300ma Max,

= Voltage Keying 150VDE @ 50ma Max,
**Marcury Relay 200VDC or 2 amp (20VA Max.) N.O. & N.C.
TIA Change Ovear ATA — Relay =30V @ 2 amp N.O. A N.C

AE‘IT‘J — Transistor + 13Y & 300 ma. GND on
X

Keyboard Frogammable 500 He to 3000 Hz

Mic Compatible 30-50my Audio

Wit Compalible Audio. Sync 1200 Hz, Black-1500 Hz.
While- 2300 Hz

MISCELLANEDUS CONMNECTIONS
RS 202 s tAVDC. X30 Onem Source impedance. Megatiee Mark

AFSK Tones, Range
AFSK Tonas, Leval
Skow Scan

Printpr Drivat ATR — s Hizpesd RS upto 2400 Baud
» Sispeed Bavool & ASCI Floathing

Healay for Current Loop Saritching
ACT-1 = » Sinx Baudol & ASCH Transisior

Switch + AOVDC @ 100 ma
= Dplional Hi-apeed ASCH RSZAZ @
240 Bauwd

Tape Recorder Mika = 100 mw Audic
“Brag Taps" apenkar = 200 my Audio
Soopo Horzontal snd Verical Dulpuls to Scope for RTTY

Tuning Ald
Morse Spoed Tracking Adtamatic or Speed Lock

VIDEO OUTPUT
I Volt Peak to Peak, Megative Sync Composite Vided (American Standard)
Eurgpean slandard availabie upon request

VIDEDO FORMAT
Mormal

Fomn

Blachk on Whrte of

24 linea, 40 characters par line
12 linea, 20 characisrs per line

Eayhoar] saasiafis

White on Black
Dispiay Split Screen  Any location Ling O (01 1o Line 20 Keyboard
selecialile

85TV 3 biren, § characters peld i + graphics

TEST MESSAGES: Cuick Brown Fox and RYRY s in Baudot, U™U*" in ASCH,
YWV ia Morse

w21
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SYNC: Tranamita “Blank-Fll™ in ATTY @nd BT in Morse wihen Tex! Bufter i
ampty and uall 4 i rsnsmet, Leyboard command ol

UN-SHIFT on Space: Automatically anifts back to “LETTERS™ upon receip!
or transmission of space. Keyhoard command ondaf

REAL-TIME CLODCK: Heyvboard sel, always on screen display, hours,
minutes, seconds. Can also be Insared in transmit text buller by keyboard
command.

WORD WRAP ARDUND: Prevenia aplitting words al the and of a line. Warka
In recaive os wall as lranamif

CODE PRACTICE: Random 5 char ganarator sends &l any speed you set via
ihé keyboard, Hand- Key nput allows uas i fode practice oaciliator thal will
alsn raad your sending!

STATUS DISPLAY can be called up to show = condilion and contral com
mands for X prnﬁlmrﬁhﬁs are, such as AFSK lona bregs, UNDS,
prirfer, et Usety! 3s 3 "HELP™ command in case you migplace the manual
Thers"s glso & conatant “TOPLINE™ dispiay of Times, Mooe. Spead, & Code
n use

DETECTION MODES
Diirect Phase cormelalion detsctor with AGL controlied
bandoass liled (100 Hr nominal widih — B0 Hz
cenler frpguindy)

Demodulator Compiuter progrem enhanced dual fone domod.
Primary fones fixed & Z1252305 Hz, Secondary
lones variablo g 500 — 3000 He

**Terminal R5232 compalitle Ralf duplex or full duplex bp o
8600 Baud

DATA RATES

Morse 5199 WPM Weyboard sslectable in 7 WPM zteps
Auto speed tracking or speed on receive

Baviciat All =standard 4%, 50 57, 74, 100 Baud M0, 85 75, 100
and 112 WPk

ASCI 110 & 200 Baud normal & synciock using internal
Modem. ATH adds speeds up to 9600 Baud

Skow ZCcan 8 s=conds par Frarme

OUTPUT OPERATING MODES

Syl Chasacter ouputs when fypad

Word Words san! afier “Space Bar™

Lirve Line sent afted “Retum™

Buffer Serd entite conlenis of text bulfer

TUNING INDICATORS
Abdio Ref, Tons B} Hr Keyed Regbnémied
Visual LED on Mark (Merycown)

Scope Tuning ellipas lor ATTY

PROGRAMMABLE MEMORIES
10-40 characier measages (400 total) or

Hore is: *10-80 characior maanages (BOO total) baitery becked
I 16 ﬁb?ﬁ“mm mazimum In standard 1D apd 17 in
WHLU Up to 15 chamcian

Selectiva Call: ATH — 4 mamones, up o 15 characiers apch.

ACT-1 — 2 memorias tor prinier on and printer off
**COMPUTER CAPABILITY

Mamory Standsrd gnit e 4000 bytes of RAM fof ussr pro-
m Basic pac adds 18K

Languans ic of Maoloroia

Cormmands Input, Output Lot Go with Break Point. of Mormal

Basic

Taps \ma=rface Store Prografms on Audho Ca=setle

POWER

118 VAC. B0 Hr 80 VA Max, Act-1, 30 VA Mas (730 VAC, 50 Mr optional)

12 vall version avallabile

E;Tumil input for charging expanded battery backed memory, B-15VDC @
10 ma, max

MECHANICAL

ATR-6800:

Size 1438"W & 12%"0D & 4"'H
Walght 15 b

ACT1:

Size 1ITAW x JH x 85D
Wakgnt T

ATR-28300 & ACT-1:

Color Beige Top. Black Base
behatgrsi ALSHED Alurminym Alloy

*Standard on ATR, Oplional on ACT-1
**Standard on ATH, Not available on ACT-1

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



JACOMBE

DISTRIBUTORS

Louisiana’s
Only
Authorized

[€2 ICOM

RTTY Communications
Program for the 80's

ONLY SCO95
POSTPAID!
® For your 48K Apple Il with one disc drive
e \Works with all tuning units.
e \/erified File Transfer™ assures error-free communication
e Full Radio Bulletin Board System™
® “Open” Program—easy for you to modify

UNIVERSAL SOFTWARE SYSTEMS, INC.
9 SHIELDS LANE - RIDGEFIELD, CT 06877
(203) 438-3117 VISAIM.C. OK

Dealer

Large selection
of Amateur and
Marine Communications
Equipment Available

Call for Quotes

800-336-4799

Lacombe Distributors
Davis & |ackson Road » <04

Lo weia P.O. Box 293
VISA | Lacombe LA 70445

v 189

|
(504) 882-5355 | |

—

Giant
Heavy Duty
All Purpose Tarpaulins

coaxial R. F.
Nnfenna switches

R, 12216 000y $23 T I 589
...HGGWDUTYSMI'CH fortrue F6RX20 .. 5oy $32 B X 50 v ent $115
SUXEH .5 e $36 IOX60 .. .- $145
Y 1 Kw POWER - 2 Kw P.E.P. 1I8x24 .. 0% $38 50x 100 ..... $390
= JEXS2 ..o $50 60x120 .....$547 |
HWH Pm- 3 PESFTH:II'"J. 2[} X 3{] ....... 55“ 5[} X 15[} ..... 5562 ]
. Desk or wail mount Before Midnight February 28
All unused positions grounded :
Viking Ind. will send any of the above | water proof, #4 (V2" dia.] metal

# 593 - UHF connectors/ $27.25°

2 Pole, 2 Position, bypasses
linears, reflectomeaters, antenna
funers, eifc

#504 - UHF connectors / $34.25°

Single Pole, 5 Position, all unused
positions grounded.

#595 - UHF connectors / $32.00°
#597 - BNC connectors/ $46.50° .

" Shipping and handling for any
ifterm add $2 each

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Suality Communication Products Since 1932

At vour Distributors write or call
10 Canal Street, Bristol PA - 19007

(215) 788-5581 - i

-~ See List of Advertisers on page 114

size tarpaulins to any reader of this
publication who reads and responds to
this program before midnight,
February 28, Recommended for all
heavy duty use, and all bulk or riding
material, and all yachts and sailboats.
Also for awnings. camping equipment
and tent floors, garden equipment
windbreak, wood, hay, canopy, out-
door storage, machinery and construc-
tion. Also many other commercial and
private uses. Each tarpaulin is con-
structed of high density fabric |(with
virgin grade ingredients, supplied by
Gulf Oil Co., Dow Chemical Co., and
Union Oil Co.) with nylon reinforced
rope hems, double lock stitched hems
electronically welded seams, 100%

grommets set on 3 ft. centers with
reinforced triangular corner paltches
and will be accompanied with a
LIFETIME guarantee that it must per-
form 100% or it will be replaced free

Should you wish to return your tar-
paulins you may do so for a full re-
fund. Any letter postmarked later than
February 28 will be returned. LIMIT:
Fifty (S50) tarps per address. no excep
tions. Send appropriate sum together
with your name and address to: Tarp
Dept. #194D], Viking Ind., 6314 Santa
Monica Blvd., Los Angeles, CA 90038
or for fastest service from any part of
the country call collect. before mid-
night 7 days a week

CALL COLLECT (213) 462-1914

(Ask exchange operator for)
TARP DEPT. #194D]
Before midnight, 7 days a week
Have credit card ready
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Thomas P. Krohn K31)
558 Farest Hill Drive
Hazleton PA 18201

#

Superman’s Repeater
Control System

This simple system offers four independent on/off outputs.
Just duck into any phone booth to use it.

n order to comply with

FCC regulations, all re-
peaters must have incorpo-
rated within them a means
of control. If the machine is
located in the control oper-
ator’'s shack, the control
system can be as simple as
the switch on the repeater
itself. However, the repeat-

Ui sz iy
HING DET

>

er is usually remotely
located well away from the
operator’s reach, so other
means of control must be
contrived.

Many types of control
systems are in use today,
from some as simple as a
wire pair to exotic UHF
links with tones used as the

U4 us
DECOODE T SEG
COUNTER DECODE

‘BCOD

RESET

.l

LED 3
Fd

ur

TEST SW ‘

INCOMING RINGS

command medium. The dis-
advantage of this system is,
of course, cost. A control
receiver and antenna is
needed at the site and every
control operator must have
a control transmitter which
usually isn’'t as portable as
the HT on your belt.
However, let’s brighten

T SEG
READOUT

JL RESEY

I
Ak

I

U8

£=3 &=

DECIMAL DECODE

6-7 B-85

& SEC

TIMER L r"\_“_ﬂl_

e

|

! T

Sl

SReRee

FUNCTION |

FUNCTION 2

FUNCTION 3

FUNCTION 4

up the picture a bit. There is
a way using resources at
hand. The Bell System and
friends have provided us
with a remarkable commu-
nications system which is
available to anyone (for a
nominal fee) almost any-
where.

There have been many
control systems developed
using the telephone, and
here is one that's inexpen-
sive, easy to build with
readily-available parts, and
has some very interesting
features. For example, this
system needs no direct con-
nection to the phone line,
has four independent on/off
controlled outputs, uses
TTL devices needing only a
+ 5-volt supply, and con-
trol can be accomplished
from any phone, anywhere,
at no cost to the user. Now
you must admit, this is pret-
ty neat. Fig. 1 shows how we
go about it.

LATCH LATCH LATCH

LATCH
el ol

FT |

ouT ouTY QuT ouT
! 2 3 4

Theory of Operation

In operation, the circuit
monitors the phone line,
waiting for an incoming
ring. When received, the

Fig. 1. Wireless-wire remote control system block diagram. ring is sensed by inductive
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coupling to the telephone’s
internal transformer. The
ring-detector circuit con-
verts the rings into a series
of logic pulses, one for each
ring. These pulses are then
counted and stored by a
7490 decade counter. The
output from the counter is
decoded twice, first by a
seven-segment decoder
which drives a front-panel
readout indicating the
status of the counter, and
again by a BCD-to-decimal
decoder which provides an
output on an individual line
with each successive pulse.

Another job for the ring
detector is to reset a timer
circuit with each ring. This
timer (a good ol’ 555) will
fire every six seconds, pro-
vided it does not receive a
reset pulse from the ring de-
tector. This prevents the
timer from firing during a
series of incoming rings.

The output lines from the
decimal decoder are invert-
ed and connected to one in-
put of individual NAND
gates. The remaining gate
inputs are paralleled and re-
ceive an inverted positive
pulse from the timer.

Now we can see that as
rings are received, one of
the eight used outputs from
the 7442, U8, when inverted,
will put a high level on
its particular output gate. It
will remain there until an-
other ring pulse is received,
advancing the counter. Or,
if the ring stops, the timer is
allowed to time out and
upon firing, an output will
be generated from one of
the output gates which will
either set or reset the partic-
ular output latch.

The latch outputs are iso-
lated from the board out-
puts by NAND gates con-
nected as inverters. This
prevents any noise picked
~up by the output wiring
from getting back into the
latches to cause headaches.

Circuit Description

Perhaps the most inter-
esting circuit in the system
is the ring detector. It is

unique because it needs no
direct connection to the
phone company wiring.

The whole show starts
with a simple tape-recorder
pickup coil available at
Radio Shack for a few dol-
lars. It comes with cord,
plug, and a handy suction
cup for sticking it to the
telephone.

The coil is connected to
the board where it feeds a
741 op amp, U1, wired in a
differential configuration
(see Fig. 2). This mode re-
duces the effect of stray rf
or noise pickup to a mini-
mum. The output of the op
amp feeds Q1, a PNP tran-
sistor that converts the out-
put voltage to a level handy
to drive the 7413 Schmitt
trigger, U2. R1 and C1 serve
as a low-pass filter to

Number of rings

D OMNOOAEWN

Command
Function 1 on
Function 1 off
Function 2 on
Function 2 off
Function 3 on
Function 3 off
Function 4 on
Function 4 off

Table 1. Operating code.

smooth out the 20-Hz ring
voltage, providing U2 with
a slowly dropping voltage
during the duration of the
ring. Diodes D1 through D3
are TN914 or equivalent.
The Schmitt trigger acts
as a NAND gate and pro-
vides hysteresis of the input
signal. Its output is a clean
TTL level of either a high
(+ 5 volts) during aring or a
low (0 volts) between rings.

This point is monitored by
LED 5, located on the card
front, to visually indicate
the incoming rings. A push-
button test switch, 51, also
iIs mounted on the card and
is connected to one of U2’'s
inputs to simulate incoming
rings for local control and
test purposes. The positive
pulse from U2 is coupled to
the base of Q2 through lim-
iting resistor R2. The incom-
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Fig. 2. Schematic diagram of system.
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ing ring turns on Q2, effec-
tively shorting out timing
capacitor C2 and resetting
the timer. The same pulse
from U2 is inverted by U3A
and steps the counter, U4.
The counter’s output, a
BCD total of rings received
since the last timer firing, is
decoded simultaneously by
U5 and U8. U5, a seven-seg-
ment decoder, and its dis-
play, U6, are not actually

Photo A. Top view of board.

needed for operation of the
board and are there for
creature convenience only.
It’s important to see the
status of the counter when
testing, and the seven-seg-
ment LED will indicate
when the timer executes
the command by displaying
the return to zero.

U8, on the other hand, is
essential to the operation
of the system for it converts

the counter output to a low
level on one of its output
lines. In operation, decimal
outputs 0 and 1 are not
used, leaving lines 2
through 9 to do the work.

Now that we’ve covered
the ring detector, timer, and
decoders, let's take a look
at the schematic, Fig. 2, and
follow a command through
the steering gates and out-
put latch.

us

SEG s T44T
LED

TEST
SWITCH

LED ECIZ —rAA—

B!

il uig
T400 Ta4

LED i

U2

LED 2 7400

LED 3

LED 4 P <

U4

7450

L

e U3

T442 T400
™ e

ug U2

T404 T413
™ "

uis T uis

7400 7400 7400
- -

i

L —5v GND

o
} FICK UP COIL
M

T +5V INPUT

K FUNCTION 4 DUT

FUNCTHION 3 OQUT

X FUNCTION 2 OUT

Y FUNCTION | OUT

I GND

00000 0 00

3 73Magazine » February, 1983

Fig. 3. Parts placement.

Let’s assume the phone
starts ringing. The first ring
resets the timer and ad-
vances the counter to BCD
1. U5 and U6 decode and
display the 1 count on the
LED. The second ring enters
and also resets the timer
and advances the counter
to BCD 2. At this time, the
caller hangs up the phone,
the ringing stops, and the
timer, which is not being
reset by the incoming rings,
fires after about 6 seconds.
Its output, inverted by U3B,
puts a positive pulse on one
input of each steering gate.
Remember, now, that there
are two rings racked up in
the counter so the LED dis-
plays 2 and only the deci-
mal 2 lead (pin 3) from U8 is
low. This signal is inverted
and applied to UT1A, pin 5.
The level here is high and
sets the gate up to pass the
command pulse from the
timer. When the timer fires,
the high-going pulse is ap-
plied to the other input of
UT1A, pin 4. During the dur-
ation of the timer pulse,
both inputs are high, so the
output on pin 6 goes low,
setting the RS-configured
sections of U11C and D.
When set, pin 8 of U11 goes
high turning on LED 1, a
front-panel indicator of
latch 1 status. The comple-
mentary output from the
latch, pin 11, is inverted by
U15 and provides an iso-
lated logic-high output at
edge-connector channel 1
output which can be used
to activate whatever func-
tion 1 interface you choose.

If the phone is allowed to
ring 3 times, decimal 3 out-
put of U8 (pin 4), after inver-
sion, will activate gate
U11B. UT1B’s output is con-
nected to the reset side of
the function 1 latch thereby
turning off function 1 when
the timer fires.

Note that the timer pulse
from U3B continues
through U3C and D and is
used to reset the counter
back to zero. The double in-
version is necessary to de-
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Fig. 4. Relay-control inter-
face circuit.

lay the reset pulse-to the
counter to ensure that the
command is executed
before the count is can-
celed.

Operation of the three
additional function latches
is identical except for the
amount of rings necessary
to select the particular
command lines. Table 1
shows the operating code.

Construction

My board was wire-
wrapped on a standard
4" X 6" glass board with
edge connector attached. |
used a board manufactured
by Douglas Electronics, 718
Marina Blvd., San Leandro
CA 94577. Made of excel-
lent quality material, in-
cluding gold-plated edge
connections, it has room for
20 16-pin DIPs and a conve-
nient power bus arrange-
ment so no Vcc line runs
will be over an inch. Desig-
nated type 11-DE-6, it’s a bit
expensive at $16.00, but
you get what you pay for.

Parts placement is not
critical. My layout is shown
in Fig. 3. As with all TTL
projects, be sure to scatter
a few 0.1-uF disc caps
around the power bus to
soak up the spikes.

Interfacing

The TTL levels can be
used directly from the con-

troller if your operating
system is TTL-compatible.
If not, some type of inter-
face will be required.

| use a simple relay con-
trol circuit, Fig. 4. The re-
lays and accompanying
driver transistors are locat-
ed on another card placed
alongside of the controller
in the card cage. Some
types of miniature reed re-
lays can be driven directly
by TTL levels, and if you're
really a purist and desire to
switch the repeater primary
power, a solid-state relay
driven directly by TTL can
be used.

Phone Requirements

It’s obvious that this type
of system has some draw-
backs. It cannot differenti-
ate between control-
operator calls and wrong
numbers. We've had no
problems in the time this
system has been in use, but
there are a few things to
keep in mind when ordering
your phone. Get an unlisted
number for obvious reasons
and ask for a new number,
one that has never been
issued. Imagine the frustra-

tion possible if you get a re-
issue of a number used by
recently defunct “Pietro’s
Pizza Palace.” It's also
good practice not to use the
same phone line for auto-
patch and control because
the control operator who
tries to dump a nuisance
patch will get greeted by a
frustrating busy signal.

Wrap-Up

Although the inductive
ring detector is new, this
system has been in use for
about five years with excel-
lent results. Previously, we
used a direct connection to
the phone line which also
worked well. However, we
worried what Ma Bell
would say if she knew.

When powering the con-
troller, use a well-regulated
supply good for about an
Amp to be safe. Another
good idea is to float the in-
put to the regulator on a
battery, as momentary
power interruptions quickly
upset the output latches.

Hookup and Adjustment

Pot R1 must be set to put
the input to the Schmitt

Photo B. Bottom view of board.

trigger just above the trig-
ger level, about 1.5 volts
measured at pin 1 of U2.
Action of the ring detector
can be adjusted by bringing
the pickup close to the
body of a transformer-type
soldering gun while trigger-
ing it. You may be surprised
at how far the pickup can
be from the gun and still get
reliable action. Attach the
pickup to the phone case
using the suction cup. Exact
location can be determined
by moving it around the
phone while it is ringing and
watching the “incoming
ring” LED.

What to control is left up
to your imagination. Some
of the control functions we
use are: function 1 —repeat-
er on-off; function 2—auto-
patch on-off; function 3 —
brag-tape disable; and func-
tion 4 —squelch adjust.

So get your wire-wrapper
out and get going. When
you're done, you will have a
versatile and reliable ad-
dition to your system.

Thanks go out to )im
W3BBS for his encourage-
ment and Joe N3|D for the
photography. B
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REMOTE -0O- MIKE
FM Wireless Mlke
34"

® Ran t—up&ﬁaﬁﬂﬂ aw -
® FM Audio

® XTAL Controlled

® Simple Hook-up

@ Reliable years of service

Stop: The steering wheel mike cord
tangle. Stop: Running back and forth to
answer a call on your radio. Stop: The
inconvenience of being tied to your
radio during long QSO's. The Remote-O-
Mike may be connected to any HF, VHF
or UHF ham transceiver. Just connect
the Remote-O-Mike receiver to the mike
input jack and each time you press the
PTT button on your cordless mike your
ham rig will function as your normal
mike. The Remote-O-Mike receiver will
ﬁ;umda both the PTT and audio to your

Uw in and around the house, auto,
hoaLHcElamJust like a repeater with
nge of up to 300 ft. Each Remote-
ﬂ-MiH-a includes a XTAL controlied wire-
less FM mthkgand FM r;aaivig' How do
WORKS ON ANY RADIO—MOBIL OR BASE Eﬁﬂ:}'ggﬂfﬁfugﬁ’gfﬁ,,}gﬂﬂ;
relie

To Order Call (71 4) 268-81 31— Free Shlpplng

o7

Discount Ham Radio 9520 Chesapeake Dr., #606 A, San Diego, CA 92123

SAVE $500 ¢ |l TEN-TEC * SAVE $109

Common OMNI-C/ARGOSY accessories,
215PC Ceramic microphone w/coil cord
217 500 Hz 8-pole CW filt. (Reg. $59) ..
218 1.8 KHz B pole S3B filt. (Reg. $59)
219 250 Hz 6-pole CW filter (Reg. $59)
234 Speech Processor (Reg $139)........ :
214 Electret microphone

OMNI-C accessories:
280 18A power supply (Reg $169 SALE $154%

Ueluxe ps w/speaker (Reg 3§7199) 3
TEN-TEC Model 546 OMNI/Series-C All solid-state gig Remots _Fﬁ, f f r:_ :1R0) giﬁ :EE TEN-TEC Model 525 ARGOSY Al solid-state, 10/ 100
200w SSB/CW HF Transceiver. 9 HF bands, 160-10m 1140 DC o ru*hwun#rf " yo || watt SSB/CW HF Transceiver. 6 HF bands 80-10m
ir'L|._.-_.IFL 1'.:' IE 5 E‘*E -"I".."-.-_' El 1" MJf" W !'i'!r !” HI"'I "-F'J 545 [J al ITr'ﬂl. e kever qE‘: EEL"I SALE "_t?il IIiE'}uﬂIHE 3':' meter band f-‘x ..'.U h"..H.’ WY -1-':] i‘.H}' 1."”:
overrun. Instant band change, no tune-up. Digital rea ARCOSY accessori Ca pverrun on each band edge. Instant band change, broad
dout, six 0.43" LEDs - read to 100 Hz. 8-pole 2.4 KHz 558 295 915'-[:-{1-':%"[ suppl - *Et . $129). SALE $119* [ Panded, no receiver front end or final tuning. Analog dial
fitter and audio active fiter. Select standard S5B hiter, 290 2 4 HH'.BJquE :ﬁE 'III1 Fp. ¢ 7 SALE  san | 2ccurate to & 2 kHz 4-pole 2.5 KHz crystal SSB filter,
Uﬂilﬂ“iﬂ'l 1.8 KH? I:EISE filter or llﬂ“ﬂ'l'lﬂl CW filter ph.l‘:- 45() 299 M[}mll:’{mﬁljﬂt. Y ; EEW :‘-EHSHWHF 03 uVtor 10 db S + N/N ratio. Meter shows
Hz or 150 Hz of audio filtering. 50 dB noteh filter, + 500 forward/reverse power, SWR & recelved signal strength

. $ ]
Hz &+ 4 KHz oflset tuning, QSK CW break-in, VOX or P11 2794 ﬁum[" fW filter g:w Offset tuning + 3 KHz, notch filter, QSK CW break-in & PT1

FM RECEIVER
M=

adj. ALC, H;“'SWH rmfler. sidetone, built-in spkr. 13 Bvdc 296 75 E‘LH#I ’ wwtﬁl ciliieatar o a0 g oON SaH, sidetone, adjustable ALC. Requires 13.Bydc @

@ |BA: 51" 'wx 14"d, 14% Ibs 670 Single paddle keyer.. LA TR L 9A. 4% "h =9"wx= 15"d, 12%4 Ibs
Reguiars .' 989 Sale Price $789% | 1125 0C circuit breaker w/cable ................ 18% § Regular $579 - Sale Price $469%

Order Toll Free: 1-800-558- 041 e fﬂt';j;gf;g:;ﬂ;';;ﬂ"wmw

AMATEUR ELECTRONIC SUPPLY .

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

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 33515 LAS VEGAS, Nev. 83106 CHICAGO, lllinois 60630
28340 Euclid Avenue 621 Commonwealth 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

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

one - 1-800-321-3594 J055¢ 1-800-327-1917  No Nationwide WATS 3% 1-800-634-6227 i 1-800-621-5802

inois
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SWD-1 HIDED GCONVERTER

FOR CABLE TV . T“
The SWD-1 Video Converter i uti- WI O a m
hzed on cable TV systams fo re- c

mova the KHz's signal from &
distorted wwdeo [ehannal 3 in/
put) and also pass thru tha
normal undistorted/detected

Electronically

selects operating mode to remove KHi's Bambi Electronic Video Switch ...

distortion from the video or pass sl other chan-

r -~ ] nels normally. Simple 10 assemble—less thsn 30 makes S\H"ilthing of your v{:RMHu

ettt e il Pay TV Decoders, Cable TV, Video
75 ohms. 117VAC f s - =
SWD-1 Video Converter Kit ........... , _ Discs, Video Games, Closed Circuit =
TV, Antennae and Microcomputer as

easy as pushing buttons.

s Simpla Simon Video Stabilizer,
Madal V5-125, eliminates the ver-
tical roll and jitter from “copy guard”
video tapes when playving through
large Ecreen projeclors OF on an-
other VTH. Simple to use, just adjust
the lock control for a stable picture. Once the control is set, the tape
will play sl the way through without further adjustments. Includes
12V power supply SPECIAL

V5-125 Video Stabilizer. wired . Peg 5435 53085

MODULATOR

Not a Game Type Modulator
Tha MPS-1Kit convents Video/Audio
4 signals to a crystal controlled RF
& output for TV Channels 3 and 4.
The MPS-1 Modulator inputs
aré designed to match all TV
Cameras and VCR's and features a
voltage regulated power supply., power
Assembly switch and LED indicator. No Tuning Reguired

Time Operates on 117VALC
5 Minutes MPS-1Kit. .........

mmmmﬁ:hmﬁﬂﬂ
the tangled mess of cables which are impossible to trace
out ...not being able to use more than one function
at a ime.

Bambi lets you enjoy using your video equipment the
wiry it should be ... electronically and on line at the
push of a button.

Model BEVS-1 Completely Wired and

Assembled. Includes comprehensive Instruc-

non/Operation Manual and Decal Set for $1 2955
customizing your Video Switch installation,

#

?AGI AHTENHA aau = ] Bambi's fromt panal was designed with the Check the quality of Bambi against that of Bambi's Specifications:
ﬁi:}:l Not A Kn § ser in mind. Computer stylad construction, much higher priced competition, All solid & Input/Output Impedancae 75 ohm
®1.89-25 GH: @ 38%2" Long |} with soh-touch keyboard {ratad for over 10 state electronic switching provides low atten- : EI'“"‘“ Loss ﬁg: i: ::
® 23dB Average Gain ® Commarcial Grade million operations). arranged in matrix form uation (3dB). wide frequency response (40- . |,.,::fﬂm.um Loas 12dB min
® Dia Cast Waterprool Housing with 4'4" x 2'%4" sllows eesy input/output selection without BS0 MHz), and sxcellent isolation batween & |solation 6548 min.
= Area tor Electromics refering to charts. Functions selected through  signal sources {each 1D section individually ® Power Reg 117VALC B0 Hz, 2w
® Incledes P.C. Probe. F-61 Connector snd Mounting Hardware the keyboard are immedistely displayed on sheilded for 8548 min isolation) ® Dunenslons 0N WaENDxD%H
! & Wasghl 41y s

the 18 LED status mdicatons

MAE-2 32 Element YAG Antenna $23.95

Kato Sons” Down Converfer Kt +1.9-256Hz%

Dessgred for Sempie Semon by former Japanese CO Amatew Magazine s UHF
Editor/Engnesr. Unit ubhzes new ngenwous Printed Cocut Probe for maxmmum
gain. Circuit board fris inside MAE-2 antenna housing. Reguires 1 hour assembly.
IC and capacitors pre-soldered

Model KSDC-KIT 1.9 - 2.56Hz Down Converter Kit . . . ., . . . §34.95

7+11 PWD PARTS KITS

INTRODUCING OUR
7+11 PWD
PARTS KITS

Kl
# Mo DESCRIPTION
Kato Sons Regulated Varible DC Power Supply § A e L
For use with KSDC-KIT 1.9 - 2.56Hz Down Convertes. Completely sssembied ? ZCB1-PWO Printed Circuit Board, Pre-drilled . . . . .. . ... .. 18.86
with Attractive Cabmet TV/Tonverter Mode Switch, Frequency Control and 3 3TP11-PWD  PCB Potentiometers 4-20K, 1- 5K, 2-10K, 2-5K,
LED Irndcator 1-1K, andd 1-500 {11 pmces) 855
Model KSPS-1A Assembied Fowe Sopply $2195 4 AFR-3)-PWD  Restor K WW, 5% 28-pos. % W 2-pcs ... .. 495
5 SPT1-PWD Power Transtormer, PRI-11TVAC, SEC-24WAC
CIAL DRDER ALL THREE ITEMS 2t 500ma : = 895
INTRODUCTORY s e 374'5 6 6PP2-PWD Panel Mount Potentiomsters and Knobs, 1-1KBT
SAVINGS KSPS-1A for Dnly L] and 1-5KAT with sweitch . . _ . v o s ue T
Hegulsr pres f odersdl separately 552 85 7 75517-PWD  IC’s 7-pes, Diodes 4-pcs, Regulators 2-pes
— CO-AX CABLES ARE NOT INCLUDED — Transistors 2-pes, Heat Sinks 2-pes . . . .. ... 29.95
8 BCE14-PWD Electrolytic Capacitor Kit, 14-pisces. , . .. .. ... . 6.96
ZYZZX VHF-UNF Wideband Antenna Amplifier 9 OCC20-PWD  Ceramic Disk Capacitor Kit, 50 WV, 20-pcs . . .. . 7.95
| - i 10 10CT5-PWD Viarible Ceramic Tnmmer Capaciior,
5-BSpld, G-pieces . . _ . . .. R Y

11 1ILS-PWD Codl Kit. 1Bmhs 3-pcs. 22p0hs 1- m{m
mauctors] sed 2 T37-12 Femite Torosd cones

_ . wih B . #29 wie . 5.00
= 12 12CS-PWD L Seckels. Te ey B - id 1=
Revolutionary New HYBRID IC Broadband Amplifiers o grafndumecdd ot ool ot I

13 1358-PWD Emmmﬁﬂﬂl‘wiﬂd
Backpanel for mounting PCB and Ant, Terms . . . . 1488
14 14MISC-FWD  Misc. Perts Kit, Includes Hardwam, (6/32, /32
Muts & Bolts), Hookup Wire, Solder, Ant. Terms

Model ALL-T 12dB Gam

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

Thess umits ave nat awadahie smaakere stse i the workd £ach and well sone mary purjiosss and o
pyailable m K8 or Assembled fnem. deal for ousdeor o indoor ese 10 impedance is 75 chms.

include B
:-.Iﬂlﬂll’ln i T:p:;lm an feed power supply, Eesly assembled in 25 minutes. Mo cois, DPOT Ant. Switch, Fuss, Fussholder, st . . . . . 9.95
ALL-1 Compiets kit w/powsr supgly 52495  ALL-1 Wired/Tested w/pwwr sipply 534,95 15 16MCYB-PWD  Mylar Capacitors, 14-pcs and Silver
ALL-2 Complete kit w/powss supply 3495  ALL-7 Wi Tested wi/pwe supply 8495 Mica Capacitors Z-pieces.. . . . ... .......... 186
Whea Ordering All ltems, (1-15), Total Price. . ............ 150.95

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

c “ST“ MEH " nTI c E s BUY WITH CONFIDENCE .. . BEWARE OF LOWQUALITY IMITATORS. All of
s our kits consist of New. 1st Class, RF Quality. Parts Enginesred for Optimum
Operation, not factory seconds or stock close-outs. We service your completed kits that you've purchased and built. You wall
never get stuck with a BAG OF PARTS when ordenng from Simple Simon
Available by Mail Order Only

SI“FLE 3'““" ELEBTH“"IG KITS,T“ Inc. Send Check® or Money Order. Minimum

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

STVA-3 Yag Antenea, 14 548 Gan, Sefectable TS or 300 ohm
Channel 030 . $1985

AG-58/U T5obmlowlossComCable = S.12pM.  F-58ComConmctsr = § 39ma
MT-1  Special UMF 75-300 ghen Matching Tramsioomes S145

qﬂ\ STVA-4 Yagi Antenna, 14 5dB Gain, Selectabla 75 or 300 ahen WD B IS Tat ™ | In Nevada Call: 702-871-—2392 orders over $40.00, add 5%. Minimum
4 P Chanel 44-57 . 518,85 QUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00
1 -8%782-371 6 — VISA and Mastercard Acceptable —
Outside Nevada Call *Check orders will be held 30 davs before shipping.
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Timothy Daniel N8RK
7 Peabody Drive
Oxford OH 45056

Up and Coming:
Direct-Broadcast Satellites

The only thing not up in the air in this business is the satellites,
so this budding technology is not just pie in the sky.

Ask three different peo-
ple about direct-broad-

cast satellites (DBS) and you
are likely to get three ditf-
ferent answers. First, there
are the entrepreneurs. To
them, DBS is the golden op-
portunity of the 80s, a
chance to make big bucks.
Next, there are the local
broadcasters and cable TV
operators. They consider
television direct from the
satellite to be a threat, es-
pecially since the spacecast-
ers will have limited local re-
sponsibility. Finally, there
are the engineers. The slide-
rule and soldering-iron set
consider direct broadcast-
ing to a be a noble challenge
requiring powerful transmit-
ters and low-cost yet sensi-
tive receivers.

What does DBS mean to
yvou?! That depends. But
don’t go on to the next arti-
cle in hopes that DBS will go
away. Why not find out a bit
more as 73 enters its second
year of satellite TV coverage?

Before going too far, it is

only proper that we ac-
knowledge that a form of
satellite broadcasting al-
ready exists. But any sub-
stantial similarity between
the current TVRO craze and
DBS ends there. Gone is the
need for a 10foot dish in the
backyard and a $1000 re-
ceiver in the living room.
Central to the concept of
1990s-style DBS is low cost
and small size. That way,
spacecasters hope to attract
an audience as broad as the
country itself.

Just about the only as-
pect of DBS not up in the air
are the satellites them-
selves. Even though this is
an industry in its infancy and
today’s plans could very
well line tomorrow’s waste-
basket, several things can
be said with a good deal of
certainty.

The direct-broadcast ser-
vice will use geosynchro-
nous satellites, meaning that
like today’s TVRO birds,
they’ll appear fixed in the
sky. All that a US viewer will

DBS: IS THERE A DISH IN YOUR FUTURE?

Shortly after this article was written the FCC granted ap-
proval to Satellite Television Corporation’s plan to construct
a direct-broadcast satellite-television system.

Satellite Television, a subsidiary of Communications Satel-
lite Corporation, was the first firm to apply for spacecasting
rights and is the first firm to get approval. The STC proposal,
which calls for four satellites, suggests that three channels of
scrambled programming could be activated by 1986.

Eight other applications for direct-broadcasting service
were scheduled for FCC action by the end of 1982. A Septem-
ber 24, 1982, Wall Street Journal report goes on to say that no
DBS hopeful will receive orbital or frequency assignments un-
til after a hemispheric conference in mid-1983.
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have to do is point his or her
dish to the appropriate point
on the southern horizon. No
tracking or movement of the
antenna will be required
once it is locked onto the
selected satellite.

We also know that the
DBS signals will be inthe 11-
12-GHz region, where fre-
quencies have been allocat-
ed for such purposes. This
will require new technology
since relatively little is avail-
able in the way of low-cost
consumer electronics at
those frequencies. The
choice of the 12-GHz “Ku”
band almost makes the pres-
ent day 4-CHz satellite-TV
gear look like it is meant
for dc!

A third “fact” is that DBS
offerings are expected to
supplement rather than re-
place the current system of
local broadcasting and ca-
ble television. You might
want to wait a while before
climbing up on the roof to

take down the old VHF-UHF
aerial.

Pie in the Sky

Imagine a business with
20 million customers, each
of whom spends $500 for a
receiver and shells out an
additional $10 per month
for the privilege of unscram-
bling signals. It doesn’t take
a calculator to figure out
that DBS equals big money,
probably in the billions of
dollars per year. And, as you
might expect, a lot of people
are already looking for a
piece of the action. Partici-
pants in the DBS free-for-all
range from big guns like
RCA, CBS, and Waestern
Union to a handful of base-
ment tinkerers bent on
building a better mousetrap,
receiver style. Someplace in
the middle are outfits like
Advance, Inc, and Home
Broadcast Television, hardly
household names—at least
not yet.

Money-making methods
vary. Firms like RCA and
Western Union, already ex-
perienced in satellite tech-
nology, would like to act as

US Home Earth-Station Sales

Backyard Terminals
Unit Sales (thousands)
Instalied Base (thousands)
Revenues ($ millions)
Rooftop Terminals
Unit Sales (thousands)
Installed Base (thousands)
Revenue ($ millions)

1982 1984 1987 1990
25 7% 120 5
41 161 506 611

179 3715 360 15
— 216 2000 5000
— 280 3582 15582
— 650 1420 2270

(Source: International Resource Development, Inc.)

Fig. 1. International Resource Development, Inc., shows a
growing market for “backyard” TVRO terminals through the
mid-1980s. By the end of the decade, the “rooftop” terminals

will begin to predominate.
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carriers, leasing satellite
transponders to broadcast-
ers. Other groups, like Unit-
ed States Satellite Broad-
casting Co., will need to
seek out technical partners
to complement their skill in
producing programs and sell-
ing advertising. A third seg-
ment of DBS hopefuls would
like to act in a manner simi-
lar to cable-TV suppliers.
They would purchase most
of their programming and
generate income from rent
on decoder boxes or royal-
ties paid by local distributors.

The markets for direct
broadcasting are as varied as
the potential suppliers. CBS
has requested three chan-
nels. One slot would serve as
a feed to local CBS stations
and individuals unable to
receive local broadcasts. The
remaining two channels are
needed to distribute pro-
gramming directed at busi-
nesses like cable TV and
movie theaters. CBS signals
would, in all likelihood, be
scrambled to prevent unau-
thorized reception.

Other proposals, like the
one from National Christian
Network, suggest reaching a
large audience with costs
offset by advertiser support.
In this instance, there is little
to be gained by scrambling
the signal.

Crystal Balls

Giving a precise estimate
of the size of the DBS pie
and how it is to be divided is
as difficult as it is foolhardy.
You can get a general idea
by turning to expert re-
searchers. For example, after
consulting the woolly worms,
International Resource De-
velopment stated, in a re-
lease for a $985 market re-
port, that “over 15 million
US homes will have rooftop
DBS terminals by the end of
the decade.” An announce-
ment publicizing a $1500 re-
port from Strategic Incor-
porated is slightly more con-
servative, predicting (1) that
DBS won't get a firm start
until 1985-1986, and (2) a
1990 sales figure of 160,000
antennas for DBS.
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Fig. 1, from Internation-
al Resource Development,
Inc., shows not only the
forecasted growth of DBS,
but also the effect that it
will have on the TVRO in-
dustry. Sellers of the back-
yard terminal can expect a
growing market through the
mid-1980s but will feel the
DBS pinch by 1990. Graph-
ics from Strategic Incorpo-
rated (Fig. 2) show that home
antennas may constitute a
whopping 96 percent of the
small Earth stations sold in
1990 yet make up only 45
percent of the dollar vol-
ume as a result of the much
lower per-unit cost of DBS
terminals.

Whither TVRO?

Where does this leave the
potential backyard owner
and the dozens of firms cur-
rently in the TVRO market?
There have been no signs
that distributors currently
using the 4-CHz satellites
will abandon them in the
near future. To do so would
place an enormous burden
on the cable-TV industry.

The home TVRO market,
which insiders pegged at
about 50,000 terminals in
1982, should continue to
grow through the mid-1980s.
Potential growth stoppers
would be federal regula-
tions restricting or prohibit-
ing “unauthorized” recep-
tion or a widespread move
towards scrambling signals.
So far, few suppliers have
considered it worthwhile to
invest in encryption to lock
out the home segment. With
time, the suppliers may
overcome their reluctance
to “deal direct” with the
home viewer and offer some
sort of plan for authorized
home reception.

The entrepreneur who
sees the rosy market predic-
tions and wants to join the
home-terminal fray faces a
tough road. Garage and
basement operators are
quickly falling by the way-
side as firms grow and at-
tract outside capital. The
homemade dish on the back
of a pickup and the margin-

CABLE TV

DATA 7 VOICE

RADIO "'"
RESIDUAL BUSINESS V
B INDUSTRY

i98I=T. i1l ANTENNAS

ESTIMATED NMUMBER TVRO
PRIVATE HOME ANTENNAS

RESIDUAL BUSINESS B

INDUSTRY 1.2 %
OTHER .4%

CABLE .9%—
DATA/VDICE 2 0%

GIRECT BROADCASY 36 0%

HESIDLIAL BrSiMELS
B INDUSTRY

OTHER

OTHER 3.5%

CABLE

QIRECT

B

1989+ 166,670 ANTENNAS

1981 $55 TM

RADIO BROADCAST

RESIDUAL BUSINESS
B INDUSTRY

1989 « §212 M

Fig. 2. Research by Strategic Incorporated suggests that DBS
sales will capture much of the unit total for the Earth-station
industry but consist of less than half of the dollar total.

al receiver that character-
ized many early dealers just
don’t hack it anymore, Am-
bitious selling and truly in-
novative products will still
catapult the small-time op-
eration upward, but the
days of quick profit, if there
ever were any, are now over.

Jobs

Dismiss all those dreams
of the big bucks? No, not
necessarily; just recognize
that DBS is not going to be
an “afterthought” industry
with the hobbyist roots that
the present-day TVRO field
has. A number of the manu-
facturers have already
caught on to this and are
claiming that their antennas,
designed for 4-CHz recep-
tion, will work just fine at 12
GHz. A few companies are
even tinkering with Ku-band
circuitry. But no matter
what technical standards

are finally accepted for DBS
and no matter who the pro-
gram suppliers are, there
will be a good market for
knowledgeable engineers
and technicians. After all,
someone has to design, in-
stall, and maintain those
twenty million terminals. Il
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Part |l of this article, next month,
will focus on the technological
challenge of DBS.
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watch the Mini-Terminal do the rest.
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% No Receiver Mods

* High Sensitivity

% 135-165 MHz Standard Range
% Maobile, Base or Remote Use
“* Bright LED Display

* Optional Digital Readout

% Optional Serial Interface

* Kits or Assembled Units

* 12VDC Operation

* 90 Day Warranty

New Technology (patent pending)
converts any VHF FM receiver
into an advanced Doppler Direc-
tion Finder. Simply plug into
receiver's antenna and external
speaker jacks. Use any four
omnidirectional antennas. Low
noise, high gain for weak signal
detection. Use serial AFSK option
for remote display or tape record-
ing data. Kits from $270. Assem-
bled units and antennas also
available. Call or write for full
details and prices.

DOPPLER SYSTEMS
5540 E. Charter Oak
Scottsdale, AZ 85254

(602) 998-1151
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Dave Ingram K4TW)]
Rte.11, Box 499, #1201 South
Birmingham AL 35210

Work the Russian Robot Ops

The robots aboard Russia’s two new satellites are cantankerous
and challenging. Here are some tips on how to work them.

he recent addition of

several Russian space-
craft into the amateur radio
satellite program truly has
created a flurry of excite-
ment on the HF and VHF
bands. In addition to intro-
ducing many newcomers to
amateur satellite activities,
these birds are also renew-
ing widespread interest in
mode A communications
(2-meter SSB/CW uplink,
10-meter SSB/CW down-
link). If you would like to
relive the sheer fun and

Amateur satellite setup at K4TW| includes Icom 202 and

enjoyment of vyour early
days in ham radio—those
times when every contact
held special meaning and
gave you a feeling of ac-
complishment —you've on-
ly to join the action on our
amateur radio satellites.
The staggered orbits and
comparatively high alti-
tudes of RS (Radio Sputniks)
spacecraft afford a com-
munications range and
pass-operating time roughly
equivalent to the now-clas-
sic OSCAR 6 and OSCAR 7

satellites: approximately
1700-km altitude and 25
minutes. Numerous inter-
continental QSOs have
been conducted each day
via the RS satellites, and you
can join this excitement
with a minimum of effort.
The RS satellites exhibit
very high sensitivity, elimi-
nating the need for sophisti-
cated antenna systems or
high-power uplink signals.
As an example, | recently
made fine contacts during
an RS pass while using low
power (10 Watts) and a | ver-
tical for 2 meters. Mode A
communications are the
easiest way for HF-laden
amateurs to join today’s
space activities, and the
automatic QSOing robots

aboard RS5 and RS7 are an
absolute blast to contact.

RS Satellites and Orbits
Two prime attractions of

the RS satellites are their
straightforward band-to-
band frequency relations
and their orbital-calculation
simplicity. As shown in Fig.
1, each satellite receives sig-
nals within a 50-kHz spec-
trum of 2 meters and linear-
ly relays them within a
50-kHz spectrum of 10
meters.

Each spacecraft's beacon
can be used for determining
when that bird is within
communications range and
for indicating when its trans-
lator is on/off. The beacon
continuously transmits a
series of letters and
numbers, called information
channels. Transmissions
containing KOO indicate the
transponder is off, K05 to
K99 signify that the tran-
sponder is operational.
Equipped with his own copy
of the previously-mentioned
frequency-relation chart for

RS7 and RS8
Uplink (MHz) Downlink (MHz)
145.960 29.460
145.970 29.470
145.980 29.480
145.990 29.490
145.999 29.499
Beacon 29.500

40-Watt amplifier for uplink, lcom 730 for downlink. 12-volt
power ftor the 40-Watt amplitier is pulled from the lcom 730°s
PS15 power supply. SSTV capability included. The program-
mable Morsematic keyer was used for contacting RS5 and
RS7 robots. SF radio desk with upper shelf holding 2-meter
gear proves a great convenience for satellite operations.
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RS5 and RS6
Uplink (MHz) Downlink (MHz)
145910 29.410
145.920 29.420
145.930 29.430
145.940 29.440
145.949 29.449
Beacon 29.450
Fig. 1.

Frequency-relation chart which can be used for guid-

ing operations during a satellite pass. An RS6 uplink signal on
145.928 MHz, for example, would be relayed on 29.428 MHz
(£ Doppler). Allow £ 3 kHz on all RS downlinks for Doppler

shifts.



a particular RS satellite, the
operator is well on his way
to enjoying some exciting
space-age communications.

The next item of consider-
ation is an orbital-calcula-
tion method for accurately
plotting a specific satellite’s
pass. As a matter of conve-
nience, | suggest rounding
out each craft’s orbital
period from 119.xx minutes
to an even 2 hours, and each
orbital incrementation from
29 xx to an even 30 degrees.
These changes are of minor
consequence provided they
are used in conjunction with
reference-orbit information
listed each month in the
amateur magazines. An
OSCARlocator (with RS
curves) is also highly desir-
able, especially when at-
tempting to catch early
morning north-to-south
passes in the United States.

Assuming a satellite
enthusiast is located in the
mid-US, his no-problem
communications range falls
between 70 and 110
degrees. (This information is
shown on most world maps.)
Assuming a particular day’s
reference orbit for a select-
ed bird is listed as 220 de-
grees at 0630 GMT, simply
subtract 2-hour and 30-de-
gree steps until the craft
falls within range: 220—30
= 190 at 0430 GMT,
190—30 = 160 at 0230
GMT, 160—30 = 130 at
0030 GMT (almost within
range), and 130—30=100
degrees at 2230 GMT (the
previous GMT day) a per-
fect afternoon pass.

Finally, an antenna place-
ment/operating chart is
drawn for the selected pass.
Since a typical “high in sky”
pass lasts approximately 25
minutes and since a couple
of minutes can be expected
between equator crossing
(EQX) and acquisition of
beacon signals (AQOS), a
typical chart will look like
Fig. 2. This chart and the
frequency-relation chart are
then used to “automatical-
Iy direct operator actions
during the pass (spotting fre-

Time Activity Beam Position
2230 EQX South
2232 AQS South
2234 CW SSW
2236 CW SW
2238 SSB West
2240 SSB West
2242 PASS MIDDLE West
2244 CWISSB WNW
2246 CW WNW
2248 CW NW
2250 CW NW
2252 LOS NW
Fig. 2. A typical antenna

placement/operating chart
drawn for a planned RS pass,
indicating planned activity
and antenna movements.
Since this information will
be used only one time it can
be written on a piece of
scrap paper. The uplink an-
tenna in this example is tilted
approximately 30 degrees to
bypass dual rotor needs.

quencies, incrementing
beam-antenna position,
etc.). The operator is then
free to enjoy communica-
tions fun.

As RS satellites are quite
sensitive, they require only
a few Watts ERP (Effective
Radiated Power) for suc-
cessful operations. Please,
gang, bear that fact in mind
and control your 2-meter
power accordingly! Tran-
sponders on some RS satel-
lites have been continuously
knocked off by amateurs
running excessive 2-meter
ERP. In order to prevent agc
clamping and attenuation of
others’ signals, your satel-
lite-returned signals should
always be slightly weaker
than the beacon (approx-
imately 40-Watts ERP).

Working the Robots

Two of the Russian satel-
lites, RS5 and RS7, carry
automatic QSOing robots
which conduct separate
amateur radio activities ap-
proximately 100 kHz below
their spacecraft’s tran-
sponder—see Figs. 3(a) and
3(b). The robot will call CQ,
ID (either RS5 or RS7), an-
nounce its 2-meter CW lis-
tening frequency, and stand
by for calls (bedlam, which |
will discuss presently).

Uplink
Satellite Receive
RS5 145.826 MHz
RS7

Downlink
Transmit

29.331 MHz ( + Doppler)

145.835 MHz 29.341 MHz (= Doppler)

Fig. 3(a). Frequencies used by the RS robots for contacts with
Earth-based amateurs. Frequencies may vary =3 kHz with

Doppler shift.

Robot: CQ de RS5 QRU on 145.826 MHz AR

Amateur:
Robot:
Robot:

Amateur:

Amateur:
Robot:
Robot:

Fig. 3(b).

Robot...etc...K

Dave...etc...K

etc...AR

RS5 de KATWJ AR
K4TWJ de RS5 R QSO Nr 740 RST579 OPR

RS5 de K4TWJ R QSO RST579 QTH ALA OPR

K4TWJ de RS5 QSL 73 CQ de RS5 QRU...

QSO format used for contacting robot operators

aboard RS5 and/or RS7 satellites. Speed must be between 16
and 20 wpm, and keying must be exact.

Assuming an amateur
contacts the robot, he re-
ceives a signal report and
QSO number, etc., which
can be used for QSLing the
unique space-type contact.
Following a subsequent
reply and exchange of 73s,
the robot again calls CQ
and begins further QSO:s.
As this article is being writ-
ten, heavy pileups and ill-in-
formed operations on the
robot’'s 2-meter listening
frequency are causing jam-
ming and confusion. Simply
stated, all stations must
take turns calling and work-
ing the robot. Transmissions
must be held to one station
at a time, otherwise Morse
transmissions become a se-
ries of unintelligible dashes
or continuous carriers.

The robot's receiving
bandpass is approximately 5
kHz, vet any (or all) signals
load into memory and are
relayed on 10 meters with
the same pitch. Thus you
can hear the 2-meter input
exactly as the robot hears it.
If all stations attempting to
contact the robot use FM-re-
peater tactics (transmit only
when other stations are not
transmitting—an easy task
since satellite operations are
full duplex), confusion is
eliminated and all can enjoy
contacts.

Even with those situations
dealt with, robot contacts

are vet a challenge: RS5 may
tell you to send faster (QRQ)
or send better (QSD).
Despairingly, you load the
complete QSO format into a
programmable keyer of
variable speed and plot a
wee-hour pass to avoid
QRM. That time, RS5's robot
only listens (you hear your
10-meter-relayed signals,
but where’s the robot?), and
RS7 follows a few minutes
later calling CQ! The Rus-
sians can truly be proud of
their designing and pro-
gramming of these robots.
They're clever, inspiring,
challenging, aggravating,
and fun. If you manage to
wrangle a contact, you're a
fairly good operator.

Satellite Equipment

There’'s a good chance
vou already possess the
basic equipment for RS-
satellite operations, namely
an HF rig with full 10-meter
coverage and an all-mode
2-meter rig. You've only to
combine these units at one
operating location to join
the excitement of amateur
space communications. Al-
though the RS satellites
usually produce a slightly
stronger downlink signal
than OSCAR 8, a relatively
sensitive receiver is desir-
able (TS830, TS-130, IC-730,
FT-102, etc). An outboard
receiving preamplifier 1is
also quite beneficial, but
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PROGRAMMABLE
HSS -

e All 37 EIA Tones
* Quartz Accurate

* Less than 1 inch square

AVAILABLE FOR IMMEDIATE DELIVERY

For more information call TOLL-FREE
(800) 828-6884
NY: (800) 462-7242
CANADA: (416) 884-3180

MOBILE DATA SYSTEMS {716) 282-7470 TLX 64-6303

1319 PINE AVE
e FERRITRONICS [Z0NEAVE o oo

for TRS-80" Color
Computer Owners

* Simply plug into Program Pak" slot.

* No software to load, it is in ROM.

® 5Split screen features word wrap and
continuously displays status.

* Selective calling stores incoming
messages on casette tape.

* Baudot and ASCIT modes.

* Standard EIA signals to your T.U.
¢ Complete documentation supplied

4511 RTTY Interface
~111  $169.98 = 8

HlDGE Testad & assembied; 80

SYSTEMS shipping Mass rest
CD.. |NC "A trademark of Tandy '::'l‘i”F;I

P.O. Box 772, Acton, MA 01720 (617) 264-4251
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not mandatory. Some of the
presently-popular 2-meter
rigs suitable for RS activities
are Yaesu's FT480R, Ken-
wood’s TR9130 and Ilcom’s
IC-251A. Portable units such
as Yaesu's FT-290R or lcom’s
IC-202 are also grand, al-
though non-QRP enthusiasts
may want to add a high-gain
antenna or small rf amplifier
(operating power can be
borrowed from the HF
transceiver’s 12-volt supply,
since very low current is
used when that unit i1s re-
ceving).

The most popular anten-
nas for 2-meter satellite
operations are twist or
crossed yagis which contain
an equal number of horizon-
tal and wvertical elements
plus a phasing harness for
circular polarization. Due to
the sensitivity of the RS
satellites and the gain of
vertical ] antennas, however,
I've recently experienced
quite acceptable results
while using KLM's new V-2

] antenna. That thing really
works! Most amateurs mere-
ly use crossed dipoles or
their triband beam for
receiving 10-meter satellite
signals. In fact, the RS birds
can easily be worked mobile
it desired!

Conclusion

The RS amateur satellites
represent a true era in both
Sspace-age communications
and Phase |l (low orbit) oper-
ations which can be enjoyed
by almost every radio am-
ateur. If you're just getting
started in amateur satellite
activity, | suggest operating
RS6 and RS8. The tran-
sponders aboard these satel-
lites are somewhat better
than RS5 or RS7, and they
exhibit less heavy fade.
Whichever way you go and
whatever gear you use, you
will find satellite communi-
cations a retreshing new ex-
perience in amateur radio. It
Is indeed tomorrow’s fron-
tier in today's world.




| | |NIVERSAL
OMMUNICATIONS

A Division of
Innovative Labs, Inc.

DOWNCONVERTER ......occvunen. :
VARIABLE POWER SUPPLY ........ $19.95

CIGARANTENNA ..........c0onn.n. $19.95
% Kit Special —buy all three....... $49.95
SAVE $10.00

DOWNCONVERTER ...............

VARIABLE POWER SUPPLY ........ $19.95

KD 44 DISHANTENNA............. $47.95

% Kit Special —buy all three....... §79.95
SAVE $7.90

ASSEMBLED SPECIAL

ASSEMBLED DOWNCONVERTER .... $39.95
ASSEMBLED VARIABLE
POWERSUPPLY. ....cionvvunen $29.95
CICARANTENNA ...........ccc... $19.95
* Assembled Special —
buyallthree..........coc..... $79.95
SAVE $10.00

Breat Gift Ideas for the

Holiday Season

SUPERVERTER |1 assembliedonly .... $109.95
crystal not included
SELECTIVEPREAMPLIFIER. ........... $26.95
| HIGH GAIN TRANSISTOR. ... e e e e ... $6.95
DRIFTMODIFICATION........ccccacess $1.25
| KDAADISHANTENNA. ......ccccvvn.. $47.95
“‘See You at the Miami Convention!?*’

| For information or ordering
(817) 860-1641

Hours, 8:30-5:00 CST; Mon.-Fri.

COMMUNICAHONS

P.0. BOX 339 =
Arlington, TX 76004-0339 \/,w*""‘"" -.

~See List of Advertisers on page 114

2300 MHZ

CONVERTER
BUILTF s

POWER SUPPLY ALL PARTS
DHH CONVERTER

v/ 7.90| 995

PC BOARD

EJHEJK%%HA"T.""A $12.95
PVC

AND MOUNTING BRACKET E]:I}‘-

POWER SUPPLY $15.95

VARIABLE 4 TO 15 VOLTS

ALUMINUM CABINET

ANODIZED BLACK WITH BRUSHED
ALL HOLES ARE PRE-PUNCHED

$6.95

BUILT CONV BOARD $22.50
BUILT P/S & CABINET $34.95
COMPLETE SYSTEM BUILT 77.90

. IﬁEl VISA
TRIONSX ne - =
6219 COFFMAN RD . 104 SHIPPING & HANDLING B

INDIANAPOLIS, INDIANA 46268 NO COD
317 291 7280 PHONE OR MAIL ORDER

HIGH PERFORMANGE
PRESELECTOR-PREAMP

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

e ® 40 10 1000 Mhz - tuned to your frequency

= « 5 large helical resonators

\ » | ow noise - High overioad resislance

e 8 dB gain - ultimate rejection)> 80 dB

e 10 to 15 voits OC operation

, Jo Size - 1.6 x 2.6 x 4,75" exc. conneclors
= « FANTASTIC REJECTION!

Price - $69.95 Dipolar w/RCA jacks

Connector options: BNC $5, UHF $6

N $10
SUPER HOT! GaAs Fet option $20

Typical re;ecrmn
+ 600 Khz@ 144 Mhz: —28d8B
+1.6 Mhz@220 Mhz: —40dB

+5 Khz@450 Mhz: —50dB

EDHHEHEE#L
ed and ;—"51-?....5

o Small size - easy .-‘-3‘;:-. L.%E-:-:‘ 7 I: 15 volts DU

e § selectable, reprogrammab r'.‘.eeaa_:-;-ﬁ gach up 1

e For transe EiVers -~:- £0R3 'r AHATEHH

¢ Autlomalic operatl: - aaju e

= T

= Wired, lesied, and I: -:u ammed with your message(s)
Mode! ID-1 - $39.95 Model 1D ;f‘ w/2 1o 10 minule timer - $59 9

We oller a complete ling of transmitier and recemver Strips
and synihesizers for amateur and commercial use
Reguest our free catalog Allow 32 lor UPS shipping - Mastercard and VISA welcome

GLB ELECTRONICS

1952 Clinton St. Buffalo, NY 14206
716-824-7936, 9 to 4
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| contRoL 8OM IN 24 FT!

BASIC

L, S
FOR $169.95 E -
No Need For

-Assembly Language
-Development Station

-Expensive Test Gear ,— ..

. Just a Terminal s B

[Ty Put a broad bandwidth 80M dipole in 24 ft with the
SLINKY DIPOLE” antenna. Comparable low SWR, space
THE JARR Z8 BSC CONTROLLER savings and performance on ALL HF bands, including
SWL and WARC. Complete kit: 2 special 4 coils, 50°
INCLUDES: RG-58/U coax, balun kit, mounting hardware and
*Tiny Basic Monitor *RS-232 Serial Line instructions. Great for apartments, condominiums, motels

*Timer/Event Counter  *14 Parallel I/O Lines and vacation use. Easy set up and adjustment.

*4K User Eprom or Ram  *Expandability!
*Over 200 Pages of Documentation

Ask for FREE antenna comparison sheet

Blacksburg Group 49.95 postpaid (in USA]

FOR INTERFACING TO: Box 242 Suite 500 Money Back Guarantee

*Sensors *Displays *Keyboards *SCR's Blacksburg, Virginia 24060 Virginia residents

*Triacs *Relays *‘Switches "A/D & DIA 703/951-9030 “ add 4% sales tax

o 1

APPLICATIONS:

*Heating Control * Programmable Rotor Controller

*Home Security *RTTY /| CW Control

*Lighting Control *Home Automation

*Speech Synthesis

With the Jarr Z8 Controller, 1000's of

dedicated microprocessor control applica-
tions can be realized. N Bo

: 15 to
Development of a control program is easy! 1000 WATT
By utilizing simple BASIC commands, create a program
to accomplish your specific task. When your program 14 Different Models, 100 pgs
cég?ﬂ:haé you want, simply download fégm RAM to $11.95
. From, then on, whenever the controlier 2
powers up it will automatically execute your control pro- A P s ys tems _—a
gram. Box 263 sm. v 169
wewpnrt, RI 02840 (401) 846-5627 /
JARR Z8 Controller Peripherals:
*Eprom Programmer/Cassette Interface (Model # Z8-ECI)
*24 Line Parallel /O Card (Model # Z8-PI1O)
*8 Channel Relay Control Card (Model # ZB-RCCQC)
*2 Channel Temperature Sensing Card (Model| # Z8-TSC)
*Breadboard Interface Card (Model # Z8- BIC) Az D E N K D K
*Speech Synthesizer Card (Model # Z8-SSC) PCS-4A000 FViI-2030
ADVANCED MICROCOMPUTER EASY TD OPERATE - SINGLE-
Call, Write or Circle reader service number 36 warTs - sures comsact | [ menonies - 26 wATTS -
{nrldgtanl?d information on the JARR Z8 Con- ISE-IBN MY © DY SRNIS SSUUIRANE O RENOSTYY: -
SuEdey i ALSO: PCS-300 HT, SEEPS AT MEMORY BAND
PCS-2800 10M FM, LIMITS FOR EYES-OFF
JAHR CORPORATlON accessories, etc. OPERATION
“We Make Control Easy” Special discounts - call for quote
e el B. G. CARL ELECTRONICS
Albuquerque, N.M. 87105 11128 Claire Ave. Northridge, CA 91326
(505) 831-0221 .20 Call: 1-213-363-1216 (anytime) acen
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there are no ticky tacked capacitors or leads in
the SSII or SSlil's loading coil to break

There are no short cuts in designing and building
quality ants. The Super Stickants aretheonly5/8
wave ants. that spec gain in db ata 1/4 wave and
2/8 wave over a rubber duck These gain figures

F-Power.

Super Stick | & 1]

+9db 5!'8 wave + 3db 1/4 wave

Flusa 2 Meteror220 MHz Duck
For Under A Buck

: 1 gggF;l; T1hE¢DUER

THE WORD IS OUT!

The SSil 2 meter & SSIII 220 MHz 5/8 wave ants
axhibit 9 db gain over a short rubber duck when
fully extended and 3db when collapsed to a
quarter wave. The SSli or SSIIl is the solution to
many of those fringe area problems that plague
every repeater system. With the Tuned Antenna's
exclusive modular construction you can replace
or exchange any of the 15 types of base connectors,
plus the telescopic section may be replaced for

mw.’ MOBIL LINE

1/4 wave antenna
with magnetic base

$1495

Truly a portable 1/4
wave 2 meter 220 or
440 MHz magnetic
based antenna to
withstand over 55
MPH. Weather resis-
tant fiberglass
whips, black or
white. Cutting chart

were obtained from extensive field testing on

HT's. Now you know why the word is out. Tha SSii
& SSill ants. give your HT more effective power,
Call one of our 112 dealers today.

T

OUR NEW BANDPASS.-
REJECT DUPLEXERS WITH EXCLUSIVE

ByB; CIRCUIT FILTERS

provides superior performance
especially at close frequency spacing
Models avallable for all commercial angd ham bands

Special prices for amateur repeato or clubs

o 'Y

......

P.O. ATy s . WACO, TEXAS 76710
817 /848-4435

only $5.00. The tuned loading coll/spring is soldered incl.
to the machined end caps not swedged_And

WA:QM NEW TS830S for $1507?

To Order Call

== (619) 268-0720 &2

THE TUNED ANTENNA CO.

Yes Inﬂ-aadl Just add Matohad:r-‘ah'nﬂ
quality 2.1KHz BW (bandwidlh} Fox Tanﬂn
Filters. Here are a few quotes from users:
“ .. Makes & new rig out of my old TS830S!. .
a-m“mumim -lin-lll-..

an:ﬂh- Hn-r...

Mm mm

L%Frﬂ;.m Hwﬂgum Mﬂ
Eﬂdﬂt' ':_'inﬂm:l IF; m&aubg&!ﬁmﬂﬂ-plﬁ!
e-c cons on. e c ative
oot orr Bl 101
W ’ -‘ vs_ ﬁ.
321 tﬂm : 110dB vs 80. VBT SET
FORCW at 300Hz BW —HSFEHVIE.&:W
Loss: 1dBvs 10dB.

AND NOW A NEW TS 830S!
Tests prove that the same filters the '930
even more than our '830. Don’t buy CW filters—not
mm'fmmmmm‘tnmmm! i

e Ki)...$150

INTRODUCTORY PRICE: (C
~ Includes Matched Pair of Fox Tango Filters,
all needed cables, parts, detailed i tions,
Mmmﬂmumm
Shipping $3 (Air $5). FL Sales Tax 5%

ONE YEAR WARRANTY
GO FOX-TANGO - TO BE SURE!
&:hrhrllliu‘l'm

fon gttt wmupalwmﬁarmmw

FOX TANGO CORPORATION

145, W '-H"' Beach F' :

|E||+—-||_ o I—I-.

bt L il o

WITH NMO TYPE

MB-2 MB-220 MB-440
2 meler 220 MHz 440 MHz 10 metar 1/4 wave ants

9520 Chesapeake Dr., #606, San Diego, CA 92123

5/8 wave 2 meter
mobile antenna
with cable...

1y

MB10 M-150 MH-440

Terms: C.O.D., check or money order
Please add %2.00 for first antenna and
$1.00foreach additional antenna

to cover shipping and handling

GIANT
HEAVY DUTY
INFLATABLE BOATS

2 MAN  $38

3 MAN $50
4 MAN $65
Before Midnight February 28

Viking Ind. will send any of the above size boats o any
reader ol this publication who reads and responds 1o
this program belore midnight February 28. Each boat is
constructed of tough, high density tabric [resistan to
abrasion, sunlight, salt, & oil), electronically welded
embossed seams, nylon safety line grommeted all
around, heavy duty oar locks. three separate air
chambers for extra safety, sell locking safety valves,
bow lifting and lowing handie, and are recommended
for marine, ocean, and resh waler recreation, comp-
ing. fishing, or a fomily lun boatl, and will be accom-
panied with a LIFETIME guarantee that it must perform
100% or it will be reploced free. Add 57 handiing &
crating for each boal requested, Viking Ind. poys all
shipping. I your order Is received within the next ten
days you will receive FREE a high volume combined
hand/foot inflator/deflator bellows style pump for each
boatl requested. Should you wish to return your boats
you may do so for o lull refund. Any lefter postmarked
iater than February 28 will be returned. LIMIT: Three (3)
boats per address, no excepflions. Send appropriote
sum together with your name &k address fo: Boat Depi.
#{08DR. Viking ind., 6314 Santa Monica Bivd., LA, CA
90038, or for fastest service from any poart of the country,
call collect before midnight 7 days a week.

CALL COLLECT (213) 462-2655
(Ask exchange operator for)
BOAT DEPT. #108DR
Before midnight, 7 days a week
Have credit card ready




Ham Radio Hits

the '82 World’s Fair

When the gates in Knoxville opened, would WA4KFS be ready?
Here's the inside story of the World’s Fair station.
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While the health pavilion was being finished, local hams in-
stalled two towers, tribanders, a 2-meter antenna, and

dipoles.
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John M., Clark N4AQI
509 Cimarron Trail
Knoxville TN 37919

Photos by WD4AMQQ

he theme was energy,

and amateur radio gen-
erated plenty of it—rf and
human—during a success-
ful six-month run at the
1982 World’s Fair in
Knoxville.

SSTV contacts to Europe,
the opportunity to send ra-
diograms to the folks back
home, rag-chewing on RTTY,
and a lot of conversation
about the excitement of
ham radio were among the
activities fair visitors found
at the Tennessee Wireless
Association exhibit.

Thanks to the tireless
work of a group of East Ten-
nessee hams and the gener-
osity of US amateur radio
dealers and manufacturers,
our worldwide, high-tech-
nology hobby continued in
Knoxville the long tradition
of ham radio at world’s
fairs.

Officials of the City of
Knoxville’s health pavilion,
where the amateur station
was located, estimated as
many as half the fair's ap-
proximately 11 million visi-
tors could have seen the
amateur radio exhibit dur-
ing the May to October ex-
position. It was a magnifi-
cent showcase for amateur
radio.

Plans for bringing ama-
teur radio to the ‘82 fair be-
gan about a year before the
event opened. Many of the
original group that met at
the Knoxville and Oak
Ridge hamfests early in
1981 to talk about the idea
of ham radio at the fair
went on to assume major
responsibility for the effort.

The group incorporated
itself as the Tennessee
Wireless Association, a non-
profit organization char-



Operators from throughout the US and many foreign coun-
tries stopped by to operate the station. A commemorative
certificate and QSLs were available from the Tennessee
Wireless Assaciation.

tered for the sole purpose
of sponsoring an amateur
radio exhibit at the fair. Un-
der TWA president Ed Dunn
WANZW, the group’s first
order of business was to ap-
proach fair officiais about
obtaining a site for the sta-
tion. Virgil Davis KA4RPA,
a TWA officer, talked with
Knoxville mayor Randy Ty-
ree and secured a location
in the city’s health pavilion
Health care under emergen-
cy conditions was the
theme of several exhibits in
the pavilion, and the mayor
and city officials felt the
station would be appropri-
ate there because of the
emergency-communica-
tions aspect of the amateur
service

The site was superb. The
health pavilion was a strik-
ing geodesic dome in the
center of the fair site, near
the Sunsphere, the fair’s
theme structure. An addi-
tional benefit was being lo-
cated in a high-traffic area
near the pavilion’s entrance

With the exhibit space
tied down, TWA officers
turned their attention to lin-
ing up equipment which
would demonstrate the di-
versity of amateur radio.
Ten-Tec, Inc., located in
nearby Sevierville, was
asked to supply HF rigs for
three stations. The com-
pany agreed, and Tom Sal-

vetti WD4FVU of Ten-Tec
accepted the job as equip-
ment coordinator for TWA

Amateur dealers and
manufacturers responded
penerously to Salvetti’s
calls, and approximately
$20,000 worth of state-of-
the-art gear was loaned and
soon on its way to Knoxville.

L. B. Cebik W4RNL, who
has written a book on sta-
tion design, was called on to
produce a layout making
the most efficient use possi-
ble of the 105-square-foot
space. [hree stations, two
designated for general oper-
ating and one for special-
ized communications, were
planned

Although equipment
needs were largely met by
dealers and manufacturers,
funds for installation and
operation of the station
were needed. Eleven area
radio clubs and more than
60 individual amateurs re-
sponded, and Jerry Good-
child K4DZR, TWA secre-
tary/treasurer, reported that
approximately %2000 was
donated to support the
station.

Jerry also accepted, with
the help of station trustee
Chip Coker KD4C, the job of
scheduling control opera-
tors for the station. About 40
hams each month worked
shifts of three to eight hours
as control operators. The

Ceorge Child N4BCS installed the 2-meter antenna atop one
of the two crank-up towers in the shadow of the Sunsphere.

station was staffed almost
all of the 12 hours per day
the six-month fair was open.

TWA directors talked
about asking the FCC for a
special callsign for the sta-
tion, hoping that Knoxville’s
hosting the first world’s fair
in the South would persuade
the commission to relax reg-
ulations on special calls. De-
ciding that prospect was
dim, Chip KD4C offered the
use of WA4KFS, for which
he is trustee. Perfect—the
phonetics would be “Knox-
ville Fair Station.”

W
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A year-long planning ef-
fort by TWA paid big divi-
dends when the time came
to install the station. Con-
struction at the fair site was
on a tight schedule, with
several buildings being
ready only hours betore the
May 1st opening. While
work continued on the
health pavilion, TWA erect-
ed its two 50-foot towers
and rotors from Hy-Gain/
Telex and Texas Towers.
Aboard were a Hy-Cain
TH-3 and a V-2 for 2. meters
and a KLM KT34A. Dipoles

Three complete HF stations with SSTV and RTTY made up
the amateur radio exhibit at the Knoxville World’s Fair. In-
formation on amateur radio for non-hams was available at

WA4KFS.

73 Magazine » February, 1983 51



plained the many facets of amateur radio to the public.

for 40 and 80 meters were
cut, and feedlines from
Times Wire and Cable Com-
pany were strung and ready
to be hooked to the rigs.
The three stations were
built around Ten-Tec Omni
C transceivers and Hercules
solid-state linear amplifiers.
Matching tuners, vfo's, keys,
and mikes were from Ten-
Tec, with MF] providing

memory keyers and clocks.
KDK Distributing of Nash-
ville supplied KDK 2036
transceivers for 2 meters. All
the gear was housed in
stylish consoles from S-F
Amateur Radio Services of
California.

The latest RTTY equip-
ment was sent to Knoxville
by Hal Communications,
and SSTV gear came from

Introducing our Latest Model — NOVAX |/

NOVAX I

NOW TWO MODELS TO
SERVE YOU BETTER
YOUR OWN PRIVATE AUTOPATCH

NOVAX interfaces your standard

nstallation transceivers, featuring

station and telephone, using a high speed scan switching tech-
nigue so that you can direct dial from your automobile or with
our HT from the backyard or poolside — Automatically ... Easy
solid state switching, offer best
resuits ... Available interfaced with an ICOM 22U.

SIMPLEX / DUPLEX

MOBILE HECI‘IGI.H

meter; 220; 450; etc. Base

FEATURES NOVAX ) NOVAX I

¢ 3 min. Call duration timer YES YES

® Up to 45 sec. activity timer YES YES

@ Single digit Access Control YES NO

® DTMF (Touch Tona)® phone connection YES YES

® 4 digit Access Control NO YES

® Toll Restrict NO YES

® LED Digital Display NO YES

#® Vinyl covered alum. case size B"xB8"x2 10" x8" x 1%

® Directly Interfaces with Repeater NO YES

& Rotary Dial Systam (incl. Last digit dial) NO YES—"0Option""—$48.95

* Ring Back (reverse autopatch) “Option” |YES—$30.95; Kit $20.95 | YES—Wired—$30.956

® Price Kit; $168.96/wired $210.85{ Wired only $279.96
[N.Y.5. Res. add appro. Sales Tax SHIPPING ADD $3.60 in US.A.

LIRREMT

To order, send
check, money
order to:

21 LASTER CHARGE
AND VIS8A ACCEFTED

oEroRaTion Westmoreland, N.Y. 13480
(formerly A.W.D. Inc.)

* Trademerk ITT
Box 162 - Tudman Rd.

or Phone 315-828-2785
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Robot Research. Both slow-
scan and Teletype® attract-
ed a lot of attention from
non-hams who stopped by
the exhibit.

RCA and Smith-Victor
Sales supplied the SSTV
camera, monitor, and tri-
pod, and Overman Interna-
tional, which has a manu-
facturing plant in Knox-
ville, provided chairs for
the station, which was ful-
ly accessible to handi-
capped operators.

A crowd of 82,000, includ-
ing President and Mrs. Ron-
ald Reagan, enjoyed open-
ing day ceremonies on May
1st. Shortly after the official
festivities, WA4KFS went on
the air. Pileups were com-
mon, as hams around the
world wanted an ‘82 World’s
Fair QSL card or a special
certificate for working the
station and 10 other Ten-
nessee hams from May to
October.

Amateurs coming to
Knoxville were provided
with World’s Fair informa-
tion via ham radio. A
2-meter information station
was built and placed on the
air by Robin Rumbolt
WA4TEM. By keying the sta-
tion on simplex and giving
their call, hams received in-
formation on parking, shut-
tle bus service, and lodging.
Area repeaters were moni-
tored by operators who
could give directions and
answer questions about East
Tennessee and the fair.

Many amateurs heard of
WA4KFS from the 2-meter
information station, but a
large number said they
knew about the exhibit be-
fore coming to Knoxville,
thanks to the work of public-
ity director Steve Kercel
AA4AK. Some hams spotted
the tribanders and followed
the coax into the pavilion.
All visiting amateurs were
asked to sign the guest log at
the reception counter and
were given the opportunity
to operate the station.

And operate they did—
all modes, all bands. Some
kept skeds they'd made in
advance, others checked in-

to nets, some looked for DX.
Many added considerable

skill to the art of rag-
chewing.
Control operators an-

swered thousands of gues-
tions from non-ham fair visi-
tors and helped hundreds fill
out radiograms, which were
moved by Apnita Teffeteller
NG4), one of the nation's
top traffic handlers. Bro-
chures about the station
with tips on how to become
a ham were given to those
who stopped by for a chat.

Several control operators
said they found conversa-
tions with fair visitors—
American as well as for-
eign—interesting and edu-
cational. The foreigners
came from Australia, South
America, New Zealand,
South Africa, Europe, and
many other parts of the
world.

If you worked the World’s
Fair station and want a QSL,
send an SASE to Harvey
Cross W4PKM. You can get
the special certificate for
working WA4KFS and 10
other Tennessee stations by
sending $2 and log confir-
mation to Sarah Hickey
N4EFA.

TWA, the 1982 World’s
Fair, and the amateur com-
munity express their grati-
tude to the manufacturers
and distributors who made
the “Knoxville Fair Station”
possible. Those firms were:
Hal Communications, Hy-
Gain/Telex, KDK Distribut-
ing, KLM Electronics, MF],
Overman International,
RCA, Robot Research, S-F
Amateur Radio Services,
Smith-Victor Sales Corp.,
Ten-Tec, Inc., Texas Tow-
ers, and Times Wire and Ca-
ble Co.

Thousands of people at
the fair saw amateur radio
at its finest, and East Ten-
nessee hams who served as
control operators and re-
peater monitors threw in a
large dose of southern hos-
pitality for good measure.

Look for some new hams
on the airwaves because

amateur radio went to the
fair. @
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THE AFFORDABLE REPEATER

FROM THE MANUFACTURER OF COMMERCIAL &

MILITARY EQUIPMENT MADE IN USA AT OUR
MIAMI, FLORIDA PLANT

OPTIONS

e Helical Filter Installed $65.00.
e 8 Pole Filter Installed $20.00.
e Cooling Fan Installed $30.00.
@ Duplexer

@ Deluxe Cabinets

e Timer

@ Tone Panel

OTHER PRODUCTS

e Simplex and Full Duplex

® VHF/UHF Mobiles and Bases

e Rural Radio Telephone

e Auto Patch

e HF SSB Transceiver

e Catalogues available upon request

*Full Duplex Radio $469.00.

$499....r.

FEATURES:

e Several Frequency Ranges
30-50 MHZ, 132-172 MHZ,
200-240 MHZ, 380-480 MHZ.

e Sensitivity .3 Microvolt 12 DB S/N

o Power Output 30 Watts.

@ Four Pole IF Filter.

e Complete separate transmitter
and Receiver

e 13.6 VDC or 115/220 UAC
Power Supply.

e 19" Rack Mounting.

PAYMENT TERMS:

Domestic Orders 50% with order
50% C.0.D.
Foreign Orders Letter of Credit

or Advance Payment.
Allow 2 to 6 weeks for delivery.

ITS International Telecommunications Systems Florida Inc.

BA1E N.W.61S5T./MIAMI, FLORIDA 33166
TEL: (305) 593-0214 / TELEX: 525834 »215

APPLIED INVENTION
THE SQUHCE FOR SOLIO STATE | ='l'-!-'l'l*ﬂF-Tl'li~llT
GaAs FETS by MITSUBISHI

M — X Band Very low noise and medium power
BEST BUY: MGF1402 1 1dBNF (1 3dBG) dv 4GHz 5§15 00/
MGF1412 GUARANTEED O 8 $50 25 ~ D 9 o 1.0 dBNF @ alH:
MGF1403 GUARANTEED O 7 dBNF & 4GH:
Also MGF1200. MGF1400. MGF1801 and MORE

Microwave Modules

MITSUBISHI X BAND tybeitt integrated Crcuds with
Deslecthe Resonator (0 12MHI/ " C) Gaks FET Oscilators
FO-1010X 10 4 GHr. 15mw oul UERT00 Flangs $37 50
FO-IZ18Y 11 50 12 0 GHr. UER120 Flange $37 50
* FO-UP11KF Complete Helerodyne Ra 10 868 GHz LD $34 50
Use with 2 GMz F for 12 GMz Sanile TYRD
* FO-DPM13KF Doppier Modole 10 525 Gz UERY 00 Flange 541 00
Moduies mechamcally tune = 015 GHz volage lune = 4 Wz
* X Baad 15 000 ge c3ud horn setened (UER1 DO) £17 OO
“GaAs FETPreamp 1 7 21 Gz o 2 0.2 34 Gz 20BN S48 DO

Active and Passive
Components

o METSUBESM oo SIEMENS
* LASER DIDDES 3 mw sngie mode OW ML1I0Y B30nM $100 00
AL 4107 TEOnM 145 00

B LED Mgheficency 16 mW & 100 mA LD271 ]
P PHOTODNODE | arge ared hasl detecto BPW 14 5

UMIVERSAL repcaamsii | SWTONED CAPACITEN LUDE ACTWE FOTER
Moertemal Aor C 16 pn DIP RETICON RSE20 §7 507 Ap Notes §

MAF 901 Substiute. 25C287H, FT=T0H: 2 208NF @r 1GH:  §
LEADLESS RSX CAPS 100. 220, 470. 680, 1000 pF 10 for 5

MICROWAVE CHIP CAPS  Very iow lgss VITRAMON P7B00 senes
GOS0 7 1 4 GHz) GO&1 3 2.6 GHy GO 6 4 26K 1

STRIPLINE SHUTTLE TRIMMERS [VOL TRONICS) 0125 059 DpF §
Hi-0 SEALED CERAMIC PISTOM TRIMMERS (V01 TRONICS) 0 6.9 OpF §

* THERMOELECTRIC HEAT PUMPS: 15 Warl, 30x30mm, B.6 valts § 21 00
1 6 Wanl 4 6x4 Bmm_ 1 5 volisd 3000

WE ALSD STOCK: SMA Conneciors, Telon/Glass PC board,
negative voitage converlors 1or GaAs Fel bias, lertilte beads
and torroids for preamps, GaAs Fel circuil desgns, and more

PROMPT SERVICE SEND FOR CATALDG
MINIMUM DRDER §5 00 ADD POSTAGE AND HANDLING
* (TEMS (LIPS) $3 75 ALL OTHER ITEMS $2 50 (FIRST CLASS)
NY STATE RESIDENTS ADD 6% SALES Tax

e e N B e
R.D.2Z ROUTE 21 HILLSDALE, NY 12529
518-325-3g11 T1

POWER LINE
PROBI.EMS?

cnfl:luchdll‘muhrm 120V, 15 Amps.
Other models avaoilable. Ask for free literature.

filter. 8 individuolly switched

sockets, fused. main seitch, & fite.

QUAD-I1 $59.95

Tronsient cosorder. Duai 3 sioge
filter_ 4 sockefs, irte.

QUAD-1 $49.95

Tronsient absorber, 4 sockefts.

MINI-II $44.95

Tronsient obsorber, 3 stoge filter,
2 sockets.

MINI-1 $34.95

Tronsient obsorber, 2 sockets.

m-

215-837-0700

£584 Ruch Rd., Dept. 73 Dut of State Order Toll Free
Bethiehem, PA 18017 800-523-9685

DEALER INQUIRIES INVITED = CODs odd $3.00 + Ship.
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GET COMPETITIVE...GET DATONG!

World’s finest accessories for the serious operator

-3 = L2+ o 2
AUTO-NOTCH < o

RF SPEECH

That's right! What S — | '. ll

104 have been asking [N PROCESSOR ekl B
r is here. Combin- -4 odilC et L s, = > smocemacn S

Ing the knife-edge " el “,‘ Installs in MIC

selectivity of the FL-2 = TR e s line. RF clipping

with the unigue auto-notch feature of the
FL-1 has produced our most effective multi-
mode audio filter ever. Double-notch capability
(one manual and one auto) for when that se-
cond whistle appears.

with speech shaping from 0 to 30 db in 6 db
steps. Frequency re Jmnsa 400-3400 Hz = 3
dbs. Total harmonic distortion at 1 KHz, at 30
db clip level — 1/2%. Accepts Hi or Lo im-
pedence MICs.

“GAMH MINIBEAM
ANTENNA"

High performance, miniature anten-
na has 6' turning radius. Built from
quality materials for durability in the
worst weather. 11" element/S’ boom.
Weighs 14 Ibs. Operating frequen-

RFA—BROADBAND
PREAMPLIFIER

Strengthens signal re-
ception of any transceiver/
receiver between 5 and
200 MHz. 9 db gain + low
noise and 3rd order inter-

cept of + 20 dbm. RF switched. Requires 12 cies: 20m, 15m, 10m. Kit — $139.95.
dc @ 40 ma.

o .
gihgﬂoguoﬁnﬁonums Technical 877 S. Adams Road
WARRANTY Produc’rs | ‘P.O. Box 62
® VISA-MASTERCARD Birmingham, M| 48012
WELCOME DATOING . 329 Phone (313) 644-5698
. LIVITED

R R PR R R RS R RS R R et sttt ssss st sttt tisstsstiis it ssTss st a2t 2R 2Rk 2 s st s a8

2300 MHz VARIABLE DOWNCONVERTER

P 2 eSS SR SRR AR RS R ssaati i sssasassastsdsssstas st sttt R ettt ettt et e e Rt RRRRR R

ANTENNA KIT Wﬁ%& PARTS |CONVERTER

51695 KIT

Converter P.C. Board
31 33,5;3222 Rt Plated through holes

6" RG 174 COAX Power Supply
lFl CDNNECTDR . 35” HDD PICFI Eﬂard -1-...-'.-2-95
e T g St L NEO2135 4% | p.C_ BOARD PREDRILLED
2 DRILLED END CAPS o HARDWARE - J o e | R CiDER PLAtET W Tr

001 Chip PLATED THROUGH HOLES
Caps. ........ 10/395 | FOR A MORE STABLE PIC-
Complete Choke Set of 4.....1.95 TURE. MELD !
Down Converter LM 317 Regulator 1.25 .- .. 2137 HoT TRANS--.
System ‘F' Connectors 3 MRF-TRANSISTOR™
INCLUDES Chassis ... ...... .50 2 HP 2835 Diodes
ANTENNA KIT Wall Trangfgrmer b 001 Chip Caps.
' POCONVERTER KIT 12 VAC 700 MA....4.95 9 Resistors
POWER TRANSFORMER  P.C. BOARD SPECIAL $49.95 L) T | SRS SR 4 Prewound chokes
COURSE TUNE POT. RF CHOKE - BALUN 1  Electrolytic Cap.
glngCTliquE POT. KNOB QUANTITY 75 to 300 ohm......1.95 1 Pre Made Probe
‘F" CONNECTORS WIRE BALUN
RESISTORS & CAPS 2 SWITCHES A,,’;'E,EE,”iﬁT:d, for rabbit ears..295 | ©©©©©® ©©®©®@®
LED WITH HOLDER 4 DIODES R el *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 25 pes. 155 ot | WITH CONNECTORS * WIRED P.C. BOARD TEST-

50 pes 25% off FACTORY MADE ED, READY TO CONNECT TO
100 pes 30% off 100 Ft. $17.50 CAN WITH PROBE & CABLE

1000 pes 35% off 50 Ft 9.50 CONNECTOR ATTACHED.
No Mixing for 25 Fr 3.73 $24.95

Quantity Discount 3 Ft 2.50

ELECTRONIC

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY. ..

We will tune conver-
ter board for $12.50

trouble shoot
A Gt 750

trouble shoot
power supply..$12.50

plus any parls needed.

We will accept telephone orders lfor Visa & Mastercard
No C.0.D. Orders

317-291-7262
TO ORDER CALL 800-428-3500

Compilete kit weighs 10 Ibs. Please add sufficient postage
6254 LaPas Trail
Indianapolis, Indiana 46268

RAINBOW
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Penn Clower W1BG
459 Lowell Street
Andover MA 01810

One of the simplest
ways to add the bfo
function to a converted CB
set was described in my arti-
cle, “CB to CW?—convert-
ing the Hy-Gain board,” in
the July, 1982, issue of 73.
That technique is to leave

13K 22K

Beef Up Your
CB-to-CW Conversion

A good bfo will bring your receiver performance up to par.
This one is easy to add on.

the transmitter carrier oscil-
lator on during receive so
that it beats against the re-
ceived signals. It is cheap
and easy, but does have the
drawback of reducing the
receiver dynamic range
since the bfo signal travels
through the entire if path
before reaching the detec-
tor. The rest of that rig
turned out so well that the
project really deserved a
proper bfo to bring the re-

Photos by W1GSL

+86YV

ceiver performance up to
par. The circuit described
here did that job nicely and
should also be of interest to
anyone wanting to add CW
or SSB reception ability to a
converted AM-type CB set
having a 455-kHz i

The modified circuit con-
sists of a straightforward
455-kHz bfo and buffer used
together with a simple prod-
uct detector in lieu of the ex-
isting diode AM detector.

FROM EMITTER

OF QI06

]

’ JIBG I

T I

Bvoe

A5S KMz ™
iI-F TRANSFORMER

A R < 56X
et |
£80 25Vep
68 2N2222
1l BUFFER
et AL ¢ = :_:“' e
™ =120
oF .0f 190 ==
+ '1 008
$390x *
VARICAP
.01 ~30sF
' 3| L
71 20V pp ~33  aeopuer
far Sias 1avDL DETECTOR
LAST I-F
TRANSFORMER INS14 IN9I4 47K % 1o Aumo
# W AMP
28 TO 25K0 = _j AS BEFORE
=0 470K 470K

*SEE TEXT

INGD

I'ﬂ-m#l'l I"?DFF

"S5 METER DETECTOR

£x =1

il
i !-D‘.F

FROM REL POWER

i
b i CIRCUIT AS BEFORE

IE‘H

Fig. 1. Schematic diagram of bfo and detector circuits.
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“Betore” and “after” testing
at my home QTH and sever-
al local CB hot spots showed
a dramatic improvement.
The receiver is still capable
of copying a .1-uV signal,
but the occasional spurious
responses are gone. In addi-
tion, the bfo frequency is ad-
justable and can be used for
variable receiver otfset. The
transmitter carrier oscillator
provides a signal for trans-
mit frequency spotting and
the separate bfo circuit has
even made it possible to re-
connect the S-meter. One
philosophical drawback is
that the bfo is a free-running
oscillator that introduces
the possibility of drift to an
otherwise crystal-controlled
receiver. The circuit compo-
nents were chosen so that
the warm-up drift is only
several hundred cycles; that
isn’t objectionable given the
ability of accurately spot-
ting the transmitter frequen-
cy. The transmitter itself is
still fully crystal-controlled
and (pardon the pun) rock
stable.

The Circuit

The circuit diagram for
the bfo and detector is
shown in Fig. 1. 2N2222 tran-
sistors were used in this ver-
sion, but any NPN i transis-
tor from an old transistor ra-
dio should work just as well.
It is a rare transistor these

days which won’t work at
455 kHz.



The oscillator coil is
fashioned from part of an
old tube-type i transform-
er. At first, a miniature
455-kHz if can was used as
the tank circuit, but the ther-
mal stability was terrible.
Simply placing a fingertip
on the side of the shielded
coil introduced enough tem-
perature change to cause a
several kHz frequency shift.

Assuming the tempera-
ture coefficient of the ferrite
core was at fault, | turned to
the older style large i-f can
since the inductance there is
achieved by using more wire
and less ferrite. The top sec-
tion of the transformer was
removed for use as a coil as
shown in the sketch of Fig. 2.
The coil was paralleled with
enough capacitance (120 pF
in my case) to get a 455-kHz
oscillation with the slug al-
most backed out of the coil.
That step ensures that any
change in the slug permea-
bility with temperature will
have minimum influence on
the oscillator frequency.

In addition, most of the
capacitors in the oscillator
are polystyrene dielectric
types used because of their
reputed stability. This step
may not really be necessary
from a drift standpoint, but
it certainly doesn’t hurt, The
10-minute warm-up drift of
the receiver is only 300 cy-
cles, and that includes drift
due to several crystal oscil-
lators as well as the bfo. The
bfo frequency can be shift-
ed over a 3-kHz range with a
variable capacitance diode
controlled from a front-
panel potentiometer.

The oscillator is followed
by a buffer stage tuned by
one side of the miniature i-f
transformer. The transistor
collector drives a tap on the
coil and the detector drive is
taken off at one end. This
steps up the available drive
signal from 8 to 25 volts
peak-to-peak. The drive lev-
el is not critical, but in gen-
eral the bfo injection should
be about 10 times the ex-
pected signal level. If a
number of transformers can

be salvaged from old radios,
a suitable one can be select-
ed with the aid of a simple
voltmeter circuit like that
suggested in Fig. 3. Use an
ohmmeter to find which
windings have a tap, then
put that coil in the circuit
and check the output volt-
age with the meter. Don't
forget to try swapping the
dc feed and output ends of
the coil to find which hook-
up gives the most output
level. Any drive above 10 to
15 volts peak-topeak (3.5
to 5.5 Vrms) will be
satistactory.

The two-diode product
detector works like a pair of
SPST switches which make
and break the connection
between the i-f output and
the following audio amplifi-
ers at a 455-kHz rate. The
33-pF coupling capacitor
charges up to the peak value
of the bfo sine wave and
that makes the final buftfer
tuning easy—just hang a
high impedance dc voltme-
ter on the junction of the
two diodes and tune the buf-
fer for maximum. The larger
this voltage, the more signal
the detector can handle
without overloading and the
less you will have to use the
I-f gain control,

Since now only off-the-air
signals are coming through
the i-f stages, a simple enve-
lope detector is incorporat-
ed to drive the S-meter. With
the 5-mA meter and the
resistor values shown, the
sensitivity seems about right.
Since there is no agc in use,
the meter reads in a linear
instead of logarithmic fash-
ion. That limits its useful-
ness somewhat but didn't
seem serious enough a
problem to merit the com-
plication of a meter ampli-
fication circuit. For those
interested in @ more accu-
rate meter action, | would
recommend looking into
agc operation as well

Construction

It is best to place the bfo
circuit close to the detector
physically. In my rig, the
above-board space in that

The bfo control [labeled RIT) is mounted where the sidetone
level pot used to be. That control (now called MONITOR to
save space) is mounted just below and left of the meter.

area was occupied by the
active audio filter modifica-
tion, so the bfo circuit was
built on a small board and
mounted underneath the
chassis. The product de-
tector circuit is easy to fit on
the main board and the con-
nection to the bfo can be
made short and direct. This
helps to prevent the bfo
from coupling back into an
earlier section of the
455-kHz i-f strip.

As shown in the photo-
graph, the bfo frequency ad-
just pot (labeled RIT) is
mounted in the hole former-
ly occupied by the sidetone
level control. That control is
replaced by a miniature pot

455 KM |-F
TRANSFORMER

COVER REMOVED

(CAPACITORS ARE N
BASE SECTION]

and knob mounted at the
former location of the trans-
mit offset switch., The cir-
cuitry for oftsetting the
transmitter is removed from
the 10.695-MHz oscillator,
as now the receiver can be
offset by means of the bfo
control. The bfo pot used
has a pull-on, push-off
switch attached and that is
used to turn the 10.695 oscil-
lator on to permit spotting
the transmitter frequency
with the receiver.

There is a frequency in-
version in the receiver con-
version process; be sure to
wire the bfo pot so that a
clockwise rotation lowers
the control voltage (and

EITHER COIL
SALVAGED
COMPLETE WITH
CENTER TUBE AND
SLUG CORE

i

Fig. 2. Details of salvaging the coil from an old 455«kHz

transformer.
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Operation

There was a time when
the typical amateur receiver
had a different calibration
scale for each band. Now

The bfto and bufter circuits are built on a small board
mounted below the front right-hand corner of the circuit
board. The volume control is visible just to the left of the
added board. The disgraceful saw marks on the lower lip of
the main chassis happened when the chassis top was re-
moved to mount the main board.
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just about every receiver
has a single 500kHz tuning
range which is switched to
cover each band. These tun-
able i receivers contain a
set of crystal-controlled fre-
quency converters which
move the selected segment
of the radio spectrum to the
input tuning range of a sin-
gle-band receiver. In this
10-meter receiver, the bfo
tuning provides exactly the
same tunable if feature on a
smaller frequency scale. Be-
cause the if passband of
this receiver was designed
for AM reception, it is about
10 kHz wide and can pass
quite a few CW signals. The
bfo and product detector
can be thought of as the
front end of a direct-conver-
sion receiver which is able
to tune across this 10-kHz
band segment and pick out
the desired signal. In the
complete CW transceiver,
the transmitter frequency
always appears exactly in
the middle of the if tuning
range, so In practice most
transceiver tuning is done
with the channel switch and
delta tuning control while
the bfo control is used to
provide a RIT (Receiver In-
cremental Tuning) function.

Most contacts are made
with both stations on the
same frequency; the receiv-
er is easily set for this condi-
tion by pulling out the RIT
knob (that’'s how | labeled
the bfo control) to turn on
the transmitter carrier oscil-
lator. The RIT control is then
turned to tune in the trans-
mitter frequency and pro-
duce a desired tone in the
audio output. The knob is
pushed back in to turn off
the spot signal; when an in-
coming signal is tuned via
the channel selector and

delta tuning controls so as
to produce the same beat
note, the transmitter will au-
tomatically be zero beat
with that received signal.
There is one caution to re-
member when wusing this
procedure. As with all di-
rect-conversion receivers,
the detection process will
produce a note on either
side of zero beat, so a little
care is necessary to ensure
that the proper side is cho-
sen. Actually, this is quite
easy. If the RIT knob was ro-
tated clockwise (or counter-
clockwise) from being zero
beat with the spot signal,
then the delta tuning control
should also be rotated
clockwise (or counterclock-
wise) from being zero beat
with the received signal
Cenerally, the bfo will be
offset 800 Hz from the trans-
mitter by peaking the beat
note in the audio filter. Then
the RIT control is only used
as necessary to dodge QRM
or follow the other fellow’s
frequency drift

Conclusion

This last modification
makes a good rig even bet-
ter. The independent receiv-
er tuning is appreciated at
least as much as the free-
dom from occasional CB
overload. The bfo addition
also opens the door to one
last area of interest: i de-
rived agc. Either the S-meter
detector or one similar to it
could be used to control the
gain of the receiver in much
the same way as Hy-Gain in-
tended. A possible draw-
back of this scheme would
be agc action caused by
signals adjacent to the de-
sired one in the wide i-f pass-
band. Perhaps some readers
will enjoy experimenting
along this line. W
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Fig. 3. Simple rf voltmeter which can be used to measure

detector drive level.
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CORPORATION
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Speedcall Corporation, with 20 years of reliability and
know-how in the Mobile Radio Industry, now offers
the Model 312K: a unique, low-cost DTMF selective
call Touch-Tone® Decoder. It's specially designed in
kit form for radio buffs, with all of the quality and
performance that made Speedcall #1 in signaling!

No more annoying background chatter, no more
missed calls. At last it's possible for individuals and
repeater groups to have their own personal and
emergency touch-tone DTMF network! And you
may use all 16 touch-tone digits to expand your
selection of formats and permit special control
applications.
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Julie Collins KL7RD
Alaska 99757

The Denali Connection

Disaster struck these two hams in the backcountry of Alaska.
Only a tenuous radio link to civilization could save them.

Ithough | passed my
Novice code test and
exam in November of 1980,
my first contact was not un-
til April, 1981, five months
later. Even when it hap-
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pened, | had no real enthu-
siasm about being on the
air. | felt a sense of grim
despair, perhaps, but no en-
thusiasm.

This may seem peculiar to

Photos by Miki Collins WL7AOM
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the many hams who turned
on their rigs and dove into
the airways the minute they

received the anticipated en-

velope from the FCC. Well,
when | got my letter, |

Our home in central Alaska is located on a remote lake north of Denali. The big log cabin is
studded with various radio antennas which my father has set up.
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glanced at it and stuffed it
casually into my pocket
before wandering on home
from the post office. That
little stroll took nearly two
hours, for the post office is
six miles from my home. |
was on foot with a heavy
pack, | was breaking trail
through the snow, and it
was 35 degrees below zero.
| have lived in the Alas-
kan bush all my life, and
with no telephone and
once-weekly mail, instant
communication can be an
extremely precious com-
modity. Hence, the radio li-
cense is the most feasible
and dependable means to
find help in an emergency,
to relay your whereabouts
to your anxious family, or
to let the folks know vyou
just shot a moose and the
winter’s meat is hanging.
Unfortunately, the sim-
ple fact of the matter is that
| just wasn’t cut out to be a
ham. | didn’t have much
trouble picking up the
code. but copying frustrat-
ed me and the bookwork



Miki Collins WL7AOM gives the dogs a break while she ties
down the load in the sled. Bouncing over bare tundra like
this was only part of the pile of troubles we had on this ill-
fated trip through Denali National Park.

really got me. | didn’t have
friends or instructors; | just
taught myself from books
When you start out hating
math, despising physics,
and abhorring electrical
principles, you aren’t doing
s0 hot.

Once | began to under-
stand it a little better it was
a lot more interesting, but
even so | just wasn't cut
out for it even though both
my parents and my brother
have ham licenses. | didn’t
become a ham because |
wanted to. | did it because |
had to.

| was attending college
when | got my license and
had no use for it at that
time. It sat in my pocket, its
privileges not exercised.
Until, that is, that fateful
day in early April when my
sister Miki and | ran out of
time

Generally speaking,
around here running out of
time is synonymous with
running out of dog food. On
this particular occasion, we
were embarked on a 10-day
dogsled trip through Denali
National Park, (Denali is the
Alaskan name for ML,
McKinley.) With something
like 150 miles to go with our
8-husky team, it was natu-
rally quite a disappoint-
ment to break one of our
only pair of skis the first day
out, for this would consider-
ably diminish our speed.

Undaunted, | set up our
tiny 80-meter rig, stringing
the long antenna through
the scrubby spruce border-
ing the Teklanika River with
the intention of letting our
folks know that our pro-
gress might be delayed. My
first contact! Or was it?
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As far as the eye can see, there is nothing but snow and
mountains. Spend a few days in a place like this and you
forget civilization can still exist.

We had a good team, but after a few days they began to
grow run-down. We rested them often, especially while
climbing over passes. Stony Hill is in the background.

All the suspense and ex-
hilaration of getting on the
air crashed down when the
tuning knob broke off in my
hand and, as it was nearly
dark, | could not hope to fix
it that night. By morning,
my already dampened en-
thusiasm for the wide world
of radio had plummeted
and | resolved to leave the
nasty set in the bottom of a
tattered burlap bag.

On the third day out, we
used the broken ski to jury-
rig a broken sled runner.
The tourth day, our eight
sled dogs got wind of a
grizzly bear fresh out of
hibernation and led us on a
tumultuous chase for two
miles along the glare ice of
a creek before we pulled
them under control.

Six more days of increas-

ingly difficult travel saw us
less than 100 miles out
Blizzards, deep soft snow,
and open creeks slowed our
progress as much as the
broken sled runner. By the
tenth day, we were quite
out of dog food. The sled
was shot, broken from
crashing down 30-foot snow-
banks, sliding down steep
gullies, and crossing rocky
glacial outwash plains. The
snowshoes were shot, mak-
ing trailbreaking nearly im-
possible, and the dogs were
shot—tired, run-down,
hungry, and discouraged. We
were shot. The trip was shot.

Miki and | pulled off the
broad creek we had been
on and set up camp in a
grove of spruce. My sister
built a fire. | dug out the
radio.
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The 80m call for help.

| swear | didn’t believe |
could make it work. | am by
no means an electrical ge-
nius. Aside from this, my sis-
ter and | had been totally
alone for 10 days. We didn’t
even know President Rea-
gan had been shot and seri-
ously wounded nearly a
week before. We had
spoken to no one but each
other

When you are alone in
the woods or on the tundra
for any length of time—
even as little as ten days—
and when you are surround-
ed not by humanity but by
natural wonders, when the
dominant theme in your life
Is the magnificently tower-
ing Mount Denali, then you
begin to suspect that vou
are the only human being in
existence. You are nothing
but a bit of human dust
floating through the broad
expanse of natural won-
ders—vyou are alone, de-
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pendent on yourself, your
ingenuity, and vyour
strength to keep you alive.
There is no one else—no
one else at all. Civilization
and the magic of radio just
don’t exist.

That's why | didn’t place
one jot of faith in my ability
to communicate with the
outside world. Inwardly, |
cursed the great and power-
ful FCC for giving me the
privileges of using a medi-
um | felt | knew nothing
about. | was, in my humble
estimation, unqualified, in-
competent, and inade-
quate. But | had no choice.
If | didn’t make contact, we
could well have another 50
miles to go with hungry
dogs, breaking trail at one
mile an hour or less through
snow that was knee- to hip-
deep.

So | tried. For one horri-
ble instant it occurred to
me that | might have forgot-
ten my callsign, but no, |

The 20,320-foot Mount Denali rises about 17,000 feet up

from a fairly flat base on the north side where we were
traveling. This mountain has the peculiar ability to reflect
radio signals so that any two points that can see a particular
face of the mountain can communicate by 2 meters; a knife-
edge effect allows communication across the top of the

mountain.

was WL7AOL, and my
tather, whom | was calling,
was KL71S. For another hor-
rible moment, the battery
seemed dead, but no, after
warming it by the fire, it
sparked to life.

The line from the radio to
the antenna was just a cou-
ple of feet long, so | stood
up in the dogsled holding
the radio near the antenna.
Jamming the tiny plug into
my ear, | began awkwardly
poking the tiny button-key.
| had to use my thumb since
the fingers of one hand
were occupied with the ear-
plug which kept slipping
out, and those of my other
hand were supporting the
radio. KL7IS, KL7IH
oops...KL7IS.. .uh. . DE

Cood heavens! What
was W? Oh ves! WL7AOL.
| pushed the switch to re-
ceive, my thumb icily cold.

| planned to listen a
minute or two before call-
ing again, and again, and
again, for five or ten
minutes before giving up
until nightfall when | was
more likely to raise some-
one. But hardly had | turned
over the switch when to my
astonishment there was a
prompt reply! Glory be! It
was a faint signal but steady,
sneaking softly from the ear-
plug into my ear

The radio was slipping
from my fingers and the ear-
plug from my ear, but | was
so stunned | could only
choke and sputter. When |
had recovered from my
shock, | shoved the radio
hastily to Miki, snatched up
a map—the only available
piece of paper—and with
trembling fingers scribbled
madly on the back. Daddy
was sending slowly, but the
best | could do was take
down the dits and dahs as
such and translate later
Then, shoving the map to
Miki and snatching back
the radio, | painfully sent
out my message, not only to
Daddy but to hams all over
the great outside who might
be monitoring.

The following day we
were picked up by bush
plane and flown home with
our dogs. And that is the
story of my first contact. It
epitomized the very reason
| went for my license—so
that | could communicate
in times of need

It will never be a hobby
with me; | will never enjoy
DXing, bunny hunts, or
other ham sports, but ham
radio will serve a purpose
for me just as it does for
many hams in less isolated
areas: the purpose of com-
munication. |l
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Jerome T. Dijak W9JD/2
215 Tareyton Drive
Ithaca NY 14850

Error Protection for

n a previous article

(“Computers and HF,” 73,
January, 1981), | discussed
the direction | thought ama-
teurs should go in develop-
ing inter-computer data
communications tech-
niques on the amateur
bands. (By “data” here |
mean 8-bit ASCII characters
which may be making up
formal messages, a digital
TV image, computer graph-
ics, or anything else.) In my
opinion, the best course is
to pursue frequency shift
keying schemes since diver-
sity reception of the mark
and space frequencies may
be used to gain interference
immunity. Since small com-
puters are to be used at
each end of the communi-
cations link, error-detecting
or error-correcting codes
should be used to allow er-
ror-free reception of the ba-
sic data even over a com-
munications channel which
produces transmission er-
rors. Central to the success
of these schemes will be
block coding of the basic
data and the ability of the
receiving computer to re-
quest retransmission of
data blocks that were gar-
bled.

In this article | will dis-
cuss in some detail one im-
plementation of an auto-
matic repeat request (ARQ)
inter-computer link using
error-detecting block cod-
ing. This discussion is in-
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100% error-free. . . hopefully.

tended to form a basis for
conducting experiments
with this technique (with
special FCC approval).

Background

We are trying to design a
system that will allow error-
free transmission of data
over a radio channel de-
graded by noise, fading,
and interference from other
stations. The most impor-
tant characteristic of this
channel is that we can ex-
pect it to produce transmis-
sion errors. We must there-
fore design our system to
recognize when errors have
been encountered and to
somehow correct them. We
will assume that our chan-
nel is at least good enough
to allow error-free recep-
tion occasionally. The com-
puters will then keep trying
to transfer their data and re-
transmit that data de-
stroyed during periods of
interference on the chan-
nel. Though we will be able
to get our data transferred
without errors even on a
very degraded channel,
many retransmissions may
be required. This means
that the worse the channel
is, the longer it will require
to transfer (without errors) a
given size file.

Error-Detection Coding

The first thing we must
be able to do is transmit our
data in such a way that the

receiving computer can
positively determine when
it has received it correctly
and when it has not. We do
this by error-detection cod-
ing. There are a number of
schemes for doing this, and
| will not attempt to explain
all of them. Each scheme
has its own advantages and
disadvantages, but in my
opinion, the best scheme
for our purposes is the
“checksum” method.

With this method, the
sending computer breaks
down the data into blocks
with a certain number of
characters in each block.
Then it numerically adds all
the characters together
(thinking of them merely as
8-bit binary numbers). This
8-bit sum, called a “check-
sum,” is then transmitted at
the end of the data block.
When the block is received
by the receiving computer,
it adds together all the char-
acters in the block as it re-
ceived them and compares
this sum to the checksum
that it received over the
link. If the two sums match,
the receiving computer can
be fairly sure that it re-
ceived all the characters
with no errors in the block,
but it cannot tell which
characters have been gar-

bled.

Automatic Repeat Request

Once we have the capa-
bility to determine when we

Your Digital Transmissions

Block coding can make your signal

have received good data
blocks and when we have
received garbled data
blocks, the next step is to
get the sending computer
to retransmit the garbled
ones. This is done by a sys-
tem called automatic re-
peat request (ARQ).

The sending computer
will normally send a num-
ber of data blocks in one
transmission. At the end of
its transmission, the send-
ing computer waits for re-
sponse from the receiving
computer which will indi-
cate if it needs any of the
blocks retransmitted due to
errors. The sending comput-
er will then begin a new
transmission and include at
the beginning a repeat of
blocks requested by the re-
ceiving end. These repeated
blocks will be followed by
new data. This process con-
tinues until all data has
been transferred.

During the reception of
the data blocks, the receiv-
ing computer keeps track
of the blocks that are re-
ceived error-free. At the end
of the transmission, it sends
a short message back to the
sending computer acknowl-
edging the blocks that it re-
ceived correctly (an ACK
message). The sending com-
puter then assumes that all
other blocks were not re-
ceived correctly and re-
peats these in its next trans-
mission.



HURDLE THE HUMP

@ IO @

WITH TWIN OAKS CW TRAINING PROGRAMS

CW TEACHING
SYSTEMS

Twin Oaks Associates is a
partnership of mental health
professionals who are hams in-
terested in helping others to
learn CW. Twin Oaks has de-
veloped three Morse code
teaching systems on tape which
represent the careful applica-
tion of psychological princi-
ples to learning. They help
students learn to recognize and
copy Morse characters at a very
high speed.

The first set of tapes is called
System 12©.1It is designed for
the ham who may have a Novice
or Technician class license but
can't “get over the hump” to
pass the General class code test.
System 12 takes students past 15
words per minute on five care-
fully-structured, successive-de-
mand, 60-minute cassettes.

The second training program
is called System 24© .1t assumes
that the student is able to copy
comfortably at 9 or 10 words
per minute but would like to go
after the amateur Extra class
license. This program is on five
60-minute cassettes and carries
the student past 30 words per
minute.

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

Each - program, or system,
comes with its own carefully-
written study guide. Systems
12 and 24 cost $30 each, and
the System 12 Alphabet Book

costs $15.

GET HUMPIN’---
ORDER TODAY!

TWIN OAKS ASSOCIATES

ROUTE 5,BOX 37 v 197
KNOXVILLE IA 50138.
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REASONS WHY
KNOWLEDGEABLE
AMATEUR RADIO
OPERATORS CHOOSE

flexible,
electrically
transparent
Phillystran®

1. non-absorption and no
re-radiation of radio signals.

2. no need to compute non-
resonant lengths.

3. complete elimination of RFI
associated with steel guys.

4. substantial reduction in
guy-installation time.

5. no more cutting of steel
cable to install insulators
and cable clamps.

6. no more handling of steel
cable; and no “fish hook”
frayed ends to snag your
hands.

7. non-corroding and
maintenance-free.

8. high strength combined
with lightweight, non-
stretch and inherent
flexibility.

9. a neater, more aesthetically
pleasing tower appearance.

10. substantial reduction in ice
loading.

FIELD PROVEN: More than 450
commercial radio & TV towers
have been guyed with Phillystran.

Pourabie resin provides
convenient, highly efficient
terminations.

PHILADELPHIA RESINS CORP.
20 Commerce Drive

51| Montgomeryville, PA 18936
, 4| (215)855-8450
Telex 84-6342

DISTRIBUTORSHIPS AVAILABLE
to qualified suppliers of
amateur-radio equipment

Hear
Police/Fire
Weather

on 2 Meter Handhelds with
this MFJ VHF Converter.

M vEE
CONVERTER

180- 164 Mbiz- .‘ Police/ Fire

154158 P

MFJ-313

$3995

New MFJ VHF converter turns your synthe-
sized scanning 2 meter handheld into a hot
Police/Fire/Weather band scanner.

144-148 MHz handhelds receive Police/Fire
on 154-158 MHz with direct frequency readout.
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz.

Mounts between handheld and rubber ducky.

Feedthru allows simultaneous scanning of
both 2 meters and Police/Fire bands. No mis-
sed calls.

Highpass input filter and 2.5 GHz transistor
gives excellent uniform sensitivity over both
bands. Crystal controlled.

Bypass/OFF switch allows transmitting.
Won't burn out if you transmit (up to 5 watts)
with converter on. Low insertion SWR. Uses
AAA battery. 2%x1V2x1%2 in. BNC connectors.

Enjoy scanning, memory, digital readout, etc.
as provided by your handheld on Police/Fire
band.

220 MHz Converter for 2 M Handheld
MFJ-314 MFJ-314, like MFJ-313

but lets you receive 221-
55995 225 MHz on your 2 meter
handheld.

SR

Police/Fire/Weather Band Con-
verter for 2 Meter Mobile Rigs.

MFJ-312

55995

MFJ-312, like MFJ-313 but for mobile 2
meter rigs. Transmit up to 40 watts thru con-
verter without damage. S0-239 connectors.
Mobile mounting brackets. Rugged. “ON"
LED. Use 12 VDC or AAA battery. 3x4x1 in.

Order from MFJ and try it-no obligation. |f
not delighted, return it within 30 days for

guarantee.

u P R

“Order today. Call toll free 800-647-1800.
Charge VISA, MC or mail check, money order
for amount indicated plus $4.00 each shipping.
Hear police/fire/weather. Order now. .47

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 in Miss. outside continental
USA, tech/order/repair info. Telex 53-4590.

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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If for some reason the
ACK message back to the
sending computer is gar-
bled, the sending computer
will simply assume that all
blocks in the previous trans-
mission were garbled and
will repeat them all. This is
safer than allowing the pos-
sibility that some garbled
data blocks might not be re-
peated when required. If
blocks that have already
been correctly received are
again encountered by the
receiving computer, they
simply will be ignored. The
important thing is that we
receive every data block
correctly at least once.

This process obviously
requires some “‘intelli-
gence’” in the terminal
equipment at both ends of
our communications link.
This will take the form of a
computer and suitable pro-
gram to accomplish the re-
quired arithmetic, buffer
storage, and record keep-
ing. These tasks will not be
difficult to do with a small
computer, but they are
much beyond the capabili-
ty of an ordinary TTY ma-
chine. (This is why straight
TTY machines are referred
to, with no disrespect in-
tended, as “dumb” termi-
nals.)

Block Length

We need to be careful
about the chosen length of
our data blocks. If, for ex-
ample, our channel on a
given day is producing er-
rors about twice per minute
on the average and we have
chosen a block length that
requires 3 minutes to trans-
mit one data block, it is ob-
vious that we may never be
able to receive even one
block error-free. The send-
ing computer will be forced
to continually repeat the
first data block of the file,
and the file may never be
completely transferred.
(Our communications sys-
tem, in this instance, would
have broken down.) On the
other hand, if we chose
data blocks to be so short
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that they only required 100
milliseconds to transmit,
we would be able to trans-
fer many data blocks error-
free over our example chan-
nel.

If we make the blocks
too long, we find that we
seldom receive error-free
blocks and we spend too
much time retransmitting.
If we make the blocks too
short, our overall rate of
data transfer (“throughput”)
is reduced under good
channel conditions be-
cause we are spending too
much of our time transmit-
ting checksums instead of
data characters. If we could
reliably predict what our
channel would be like all
the time, it would be possi-
ble to find a block length
that was the most efficient
all the time. But on some
days you may have a tele-
phone-quality channel, and
on other days the interfer-
ence may be severe.

For this reason, | am rec-
ommending that the block
length be variable and un-
der the control of the send-
ing computer (and/or opera-
tor). This will allow the
block length to be opti-
mized from one transmis-
sion to the next, if desired,
simply by experiment. One
would normally want to be-
gin with a fairly short block
length (perhaps 16), and
then increase it if few re-
transmissions are neces-
sary. If, at another time, the
retransmission rate gets too
high, the block length could

simply be shortened on the
next transmission.

Signal Format

There are a few other de-
tails we must consider in or-
der to make our scheme
workable. We require three
types of data structures: (1)
a block of text characters,
(2) an acknowledgment
block, and (3) a block of
characters to signal the end
of transmission.

Fig. 1 shows how a text
block would be construct-

ed. It may be preceded by

any number of ASCII SYN
characters as fillers. The
STX (ASCIlI Start of Text)
character flags the start of
the block. Following STX
are a variable number of
8-bit data bytes. The num-
ber of bytes may vary be-
tween individual blocks in a
given transmission, but it
may not exceed 256. The
end of data in a block is sig-
nalled by the ETX (ASCII
End of Text) character. Im-
mediately following the
ETX is the 8-bit checksum
and then the 8-bit block
label.

The checksum is formed
by numerically adding to-
gether each data byte and
discarding any register
overflow. Each data block
of a transmission must be
uniquely identifiable, so we
add the block label. The
sending computer will se-
quentially assign 8-bit la-
bels to each data block it
sends. These will allow the
receiving computer to iden-
tify the blocks it has re-
ceived correctly, and also
allow it to properly se-
quence the data blocks af-
ter they have all been re-
ceived correctly.

Fig. 2 shows how an ac-
knowledgment block
would be constructed. It
also may be preceded by
any number of SYN charac-
ters. An ACK (ASCIlI Ac-
knowledge) character flags
the start of an acknowledg-

ment block. The contents
of the block are the block
labels of the text blocks re-
ceived correctly during the
previous transmission. We
will allow a variable num-
ber of labels, up to 256, in
one ACK block. The end of
the block is flagged by an
ETX character. No error-
checking will be done on
the ACK blocks, so no
checksum or block label is
transmitted.

Fig. 3 shows how an end
of transmission would be in-
dicated. The ASCIl ETB
(End of Transmission Block)
character will be used to in-
dicate to the receiving com-
puter that it may begin
transmitting. To ensure that
at least one ETB is received
even with interference, it
will be sent 5 times. After
recognizing the ETB char-
acter, the receiving com-
puter will wait until the loss
of receive signal is detected
and then begin transmitting.

We want to allow the use
of many different types of
computers to process this
code. Since different com-
puters will require different
amounts of time to perform
the arithmetic and book-
keeping operations neces-
sary to process data blocks,
we cannot know for sure
how much time must be al-
lowed between blocks. To
make sure we don’t make it
impossible for some com-
puters to keep up, a vari-
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Fig. 1. Text block.

UP TOD 256

BLOCK LABELS

Fig. 2. ACK block.
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Fig. 3. Transfer of link control.



ALL BAND TRAP

VERTICAL ANTENNAS'!

FULL L4th WAVE - All Bands! Auto-
matic Selection with proven Hi-Q Traps.
3 Modeis-ALL self supporting - Ground

or roof mount. HEAVY Double wall
seamless Aluminum lower section - H

|
STRENGTH FIBERGLASS TUBING
OVER -ALL. NO WOBBLY, LUMPY
TRAPS - NO UNSIGHTLY CLAMPS
needed - Same size all the way up
114" - Traps hidden inside. You can
use it in a 1 ft. sq. Backyard! MNeighbors
will never know this 5 a Hi-Power ALL
Direction DX Antenna FOR APART-
MENTS, ROW HOUSES, MOBILE
HOMES - CONDOS etc. where min -
Imum Space and neat appearence is
MANDATORY! Instant "Drive In" ground
mount (included). Use with or without
radials (included) {All angle roof mount -
Extra) COMPLETELY PRETUNED -
NO ADJUSTMENTS NEEDED EVER!
NO TUNER NEEDED Over Al Bands
(except BO meter - 400 KC) SWR 1-1
to 2-1 at Band edges, Stnd, S0239 con-
necter - S0 ohm for any length RG58U
= RGBU feediine. Matches ALL MAKES
TRANSCIEVERS. 2000 Watt PEP.
input power. Shipped - PREPAID IN
USA. Assembies in 10 min. using only
screwdriver. WEATHERPROOF!

No.-AVTBO0O-10 5 Band 25'6" $179.95
No.- AVT40-10 4 Band 189" $129.95
No.- AVT20-10 3 Band M4 $9995

SEND FULL PRICE FOR PP DEL IN
USA (Canada is $5.00 extra for post-
age, clerical, Customs etc) or order using
VISA, MASTER CARD or AMER-
ICAN EXPRESS. Give Number
and Ex. date. Ph1-30B-236-5333
S9AM-6PM weekdays. We ship in 2-3
days . Prices will increase, so
order NOW AND SAVE. Al

80 Antennas Guaranteed for 1 year

- 10 day money back trial if re-

turned in new conditon. Free Inf.

WESTERN ELECTRONICS
Dept. A7T-2 Kearney Ne, 68847

MFJ RF NOISE BRIDGE

Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and expanded capacitance range gives

you much extended measuring range.

i L f
| [ ] n

capacitance range

MFJ RF NOISE BRIDGE

WSSes W JF07
ey

This MFJ-202 RF Noise Bridge lets you quickly
adjust your single or muitiband dipole, Inverted
Vee, beam, vertical, mobile whip or random
system for maximum performance.

Tells resonant frequency and whether fo shorten
or lengthen your antenna for minimum SWR over
any portion of a band

MFJ's exclusive range extender, expanded ca
pacitance range ( £+ 150 pi) gives unparalieled im
pedance measurements, 1 to 100 MHz. Simple {0
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. 50-239
connectors. 2 x 3 x 4 inches. 9 volt battery

Other vses: tune transmatch; adjust tuned cir
cuits; measure inductance, RF impedance of amph
fiers, baluns, transformers; electrical length, velo-
city factor, impedance of coax; synthesize RF im
pedances with transmatch and dummy load.

* Exclusive range extender

e Expanded

» Series Bridge

5Q°:

Order from MFJ and try it — no obligation. |
not delighted, return it within 30 days for a refund
(less shipping}. This bridge is unconditionally
guaranteed for one year.

To order, simply call us toll free B00-647-1800
and charge it on your VISA or MasterCharge or
mail us a check or money order for $59.95 plus
$4.00 for shipping and handling for MFJ-202

Put this MFJ Noise Bridge to work improving
your antenna. Order from MFJ or see dealer.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
derfrepair status. Also call 601-323-5869 outside
continental USA and in Mississippi

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762

CES INTRODUCES THE
NEW 5105A “SMART PATCH”

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 510SA
“Smart” Simplex Autopatch, with many important new features never
available before: * Three digit control codes with user programming.
A sophisticated toll restrict provides positive long distance lock out.
* Time-out and COR activity timers with warning beeps and digital pro-
gramming. * Rotary or DTMF dialing. » Phone line in-use detector prevents
interrupting a call in progress, and sends unique CW sequence. * Phone ring
detection logic enables unique CW sequence. ¢ Digital programming of the sample
rate and width, and noise gate sensitivity control, for easy interfacing with most radios.
Simple and direct connections to radio.
Options available: * Smart CW identifier with unique CW messages for each patch function.
e FCC type accepted phone line coupler. * Special tone squelch kit to operate patch through

repeaters.

AN

CONNECT (UMMM £20TTFVA T LA g CONNECT

- 0I5=-
CONN

Tott

CT  RESTRICT

The 510SA —the newest advance in interconnect technology, from the innovators at:
Communications Electronics Specialties, Inc.

Post Office Box 507 « Winter Park, Florida 32790

(305) 645-0474 = Toll-free (for orders only): (800) 327-9956

~oee List of Advertisers on page 114
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able number of SYN charac-
ters will be transmitted be-
tween data blocks. Depend-
ing upon the speed of the
receiving computer, any
number between 1 and 10
SYN characters might be re-
quired to allow adequate
processing time at the re-
ceiver. The number of SYN
characters transmitted be-
tween blocks can be varied
to suit the sending or receiv-
ing operators. A certain
minimum number of char-
acters will be necessary to
allow the receiving comput-
er enough processing time,
but any number of addi-
tional SYN characters will
not disrupt the scheme,
since the receiving comput-
er will simply wait until it
encounters an STX charac-
ter to start processing the
next data block. The only
effect of sending more SYN
characters than actually
needed will be to reduce
data throughput below the
optimum for that combina-
tion of computers.

Introducing The SRT-3000
A High Performance RTTY
Communications Send-

Another reason to allow
varying the number of SYN
characters is that we want
to be able to use this
scheme over a variety of ac-
tual data rates. Since the
computer processing time
will remain fixed while the
character transmission time
may change considerably,
it will be advantageous to
use fewer synchronizing
characters at the lower data
rates and more at the higher
data rates to allow the
same processing time at the
receiving computer.

This system does not
lend itself well to informal
conversation at low typing
speeds and would primarily
be of use after initially es-
tablishing contact with an-
other station and mutually
deciding that a large block
of data (perhaps 100 formal
messages) is to be trans-
ferred. At this point, both
stations would switch to the
block-encoded mode to
transfer the data.

Once in the block-encod-

Receive Terminal

¢ Built-in demodulator & AFSK modula-
tor for 170,425,850 Hz shifts, high and
low tone pairs * 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII, 5-99 WPM
Morse ® 1000 character text buffer with

BREAK feature * Ten 80 character mes-
sage memories with battery backup e
Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 lines x 36 characters (6 pages) ® Split screen operation * On screen status line displays a
tuning bar, mode, speed, shift, tone pair, normal/reverse, USOS, WRU, SELCAL, buffer mode
and buffer count ® Cassette interface for long ““Brag Tapes” or unattended message storage ®
Baudot and ASCII printer outputs * Built-in audio monitor * Built-in 110 VAC power supply ¢
Other features—PTT control, WRU, SELCAL, sync idle, CW ID, USOS, autostart, full or half
duplex, scope outputs, weight control, intercharacter spacing, reverse video, RS-232, word wrap
around * Compact size only 13.3 x 10.3 x 4 inches ® Made in USA.

Send For

Free Information

ed mode, we would begin a
transmission with a leader
of SYN characters perhaps
5 seconds long. The remain-
der of the transmission
would consist of ACK or
text blocks. We will require
that the text blocks be
transmitted sequentially,
but we will allow the ACK
blocks to appear anywhere
during the transmission.
Since we will not be using
error-detection on the ACK
blocks, it will be a good
idea to send the ACK blocks
more than once to make
sure they are received cor-
rectly. Between blocks any
number of SYN characters
may be transmitted. The
last block of the transmis-
sion will be followed by
several SYN characters and
then the five ETB charac-
ters to signal the end of
transmission.

Diversity

How can diversity opera-
tion help us in this scheme?
If a receiving interface is

available where the mark
and space frequencies can
be detected independently,
the receiving computer can
treat the two frequencies as
separate signals, and we get
two chances for each data
block to be received cor-
rectly. If either the mark or
space channel produces an
error-free block, the receiv-
ing computer can ACK that
block. This can greatly re-
duce the number of retrans-
missions under moderately
degraded conditions and
greatly increase through-
put.

Summary

| have described one of
several possible methods to
achieve error-free transmis-
sion of digital data over a
very imperfect radio chan-
nel by using error-detecting
coding, ARQ, and comput-
ers at each end of the radio
link. | hope these ideas will
help to get some experi-
menting underway in this
direction.

SRT-3000

List Price $ 995.00

INTRODUCTORY PRICE $ 795.00*

IDGMJELECTRONICS, INC.
787 BRIAR LANE, BELOIT, WISCONSIN 53511
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*Introductory prices good

thru Feb. 28, 1983,

Optional 9" video monitor

shown $148.00.

(608) 362-0410




American made RF Amplifiers and Watt) SWR Meters
of exceptional value and performance.
*5 year warranty ® prompt U.S. service and assistance

RF AMPLIFIERS WATT/SWR M 1S

2 METERS-ALL MODE 220 MHz ALL MODE * peal or average reading

B23 2W in=30W out $89.95 C106 1OW in=60W out  $199.95 e direct SWR reading

(useable in: 100 mW-5W) (1W-19W, 2W=30W) RX préamp ﬂg;% ; }-gbmfm

B108 10W in=80W out [ $179.95 C1012/10W in=120W out $289.95 y $119.9

(1W=15W, 2W =30W) RY preamp (2W=45W, 5W=90W) RX preamp

31016 10W in=160W oyt $279.95 €22 2W in=20W out 8995  430-450\MHz ALL MODE
W=35W, 2W=90W) RX preamp (useable in: 200mW-5W) 32%2‘&' =ﬁv‘~” B }$199-95

- 2 = -
B3016 30W in=160W gut $23995 RC-1 AMPLIFIER D1010 10 " =100W s

(useable in: 15-45W) RX preamp REMOTE CONTROL sba 95 1
Duplicates all switches, 18’ cable (2W=25W) $319.95

Available at logal dealers throughout the world.

MD@E P.O| Box 1393, Gilroy, |CA 95020 (408) 847-1857

COMMUNICATIONS/EQUIPMENT,INC.
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Bob Morrison AGIC
6517 Wakopa Court
Fort Wayne IN 46815

Drive-Time SWLing

This simple car radio converter will open up
a whole new world of driving.

Tired of rock music on
vour car radio? Then lis-
ten to the BBC, Voice of
America, Radio Canada,
and other shortwave broad-
cast stations. Only a 2-tran-
sistor converter is required.

The circuit converts the
16- 19- 25- or 31-meter
bands to AM standard-
broadcast frequencies. Sim-
ply insert the converter be-
tween your car antenna and
antenna input.

Maybe you prefer your
shortwave listening in-

doors. Then you will need a
low-cost surplus car radio
(Olson Electronics, 260 S.
Forge St., Akron OH 44327)
and a 12-volt power supply
(Radio Shack). The car radio
Is well shielded and will not
pick up AM standard-
broadcast interference.

The converter schematic
is shown in Fig. 1. The sim-
ple Pierce oscillator circuit
uses a 2N5397 JFET to re-
strict oscillator output
noise. No tuned circuits,
other than the crystal itself,
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380 az Q—I'
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A l * 71 nlr
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B2V 0. 355% -
;.,r 82 2k
ANE204 o
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I - |
J—zz 270"
T -.-.-l'!rqD
Li “T~ MAX Le I
£1 ===a0h 100K
'8 A
Fres a7 _J_
270 IG.I
390 B2
TO CAR
INTSEA 27“”7 RADIO
B2y A
=10 OPTIONAL
IN-QUT
OPOT sW
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1] ' s ,
2N5397 4 i
o g -1
N ouT
0.l "
77 SELECT VALUE FOR MAXIMUM GAIN AT
S, |:3MHz, WITH Rl TEMPORARILY REMOVED

Fig. 1. Schematic for the converter for shortwave listening.
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are used in the oscillator.
The 3N204 MOSFET mixer
provides low noise, good
dynamic range, and moder-
ate gain. Mixer gain must be
high enough for antenna
noise to mask the car radio
internal noise. On the other
hand, mixer gain must be
low enough so that over-
loading of the car radio by

strong signals is not a prob-
lem. Thus, the higher-gain
3N211 is not recommended
here.

Temperature tests show
the converter performance
to be virtually constant
over the range —40° C to
85° C. Oscillator frequency
drift, for a 16.3-MHz AT-
type crystal, is less than
+1.5 kHz over this temper-
ature range.

Crystal* frequencies are
selected so that one crystal

*AT-element, fundamental mode,
parallel-resonance, 32-pF load
capacitance. Jan Crystals, PO
Box 06017, Ft. Myers FL 33906.

can be used for two short-
wave bands. Signals from
these two bands do not
overlap. The mixer input
circuit selects one of the
two bands. Table 1 lists the
values of L1, L2, and the
crystal frequency for each

band.

The values of L1 should
work well with CM wind-
shield antennas. Regardless
of the antenna type, L1
should be selected for max-
imum signal strength at
center band. L1 and C1, in
addition to matching the
antenna to the mixer, act as
a low-pass filter at TV and
FM broadcast frequencies.
This filtering function is
very important since unat-
tenuated signals from pow-
erful VHF stations can pro-
duce undesirable mixer
products at the converter

output.

A 19-meter version of the
converter is mounted under
the dashboard of my Chev-

Cost is approximately $5.00. rolet. Standard broadcast
SW Band Xtal Freq. L1 L2
16m 16.3 1.5 1.8
19m 16.3 1.8 2.2
25m 11.0 2.7 3.9
31m 11.0 3.9 5.6

Frequency in MHz.
Inductance in microhenries.

lable

1.



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

The best selling and per-
forming 2 meter FM rig
in the USA, gives you more

for your money.

25 watts, Touchtone®
| mike, 10 memories
with built-in memory
retention, scanning

and much, much more!

DISTRIBUTED BY:

(@ KDK

priority channel, sub-audible
tone module built-in . . .

Call or write for brochure.

ORDER NOW DIRECT
CALL TOLL FREE

800-251-4141

This number for ORDERS ONLY!
| ORDER DIRECT or at your dealer!

KDK DISTRIBUTING CO. INC.
762 S. GALLATIN RD. (MADISON SQUARE SHOPPING CTR.) — MADISON, TN 37115 — PHONE (615) 865-7949 ~TLX56-8652 |
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FM2030

$309 |

Mail Order — COD — Bank Cards o (@0

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

INCLUDES Tone Pad Microphone and all accessories.
Shipping: $5.00 Eastern U.S.A. $7.50 Western U.S.A.

Central & South American orders:
PHONE: (305) 592-7016
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feedthrough causes no sig-
nificant interference with
shortwave signals. More
specifically, a 1-kW station
at 1.1 MHz is not detect-
able beyond a half mile
from the station antenna.
For negligible feedthrough,
the converter must be con-
tained in an aluminum box.
Also, a shielded cable (Ra-
dio Shack) must connect
the converter to the car ra-
dio. To avoid generator/al-
ternator whine, the convert-
er box must be securely fas-
tened and grounded to the
metal frame of the dash-
board with sheet-metal
screws. To control ignition
noise, resistor-type spark
plugs must be used in the
car engine.

The converter circuit is
constructed on top of an
unetched, copperclad PC
board. No etching or cut-
ting of the board is re-
quired. Circuit grounds are
soldered directly to the
board. A few % -Watt,
4.7-megohm resistors, with

~See List of Adverlisers on page 114

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

one end of each soldered to
the PC board, are used as
standoffs. The crystal sock-
et 1s epoxy-glued to the
board. Inductors must be at
least one inductor diameter
from the PC board. All in-
ductors must be separated
by at least two inductor di-
ameters. Naturally, all cir-
cuit leads are kept short.

All resistors in the sche-
matic are 4 -Watt carbon
with values in Ohms. All in-
ductors are molded rf
chokes, unshielded type,
with Y -inch-length bodies
and values in microhenries.
Integer values of capaci-
tance are in pF, and the cor-
responding capacitors are
ceramic or dipped mica.
Decimal values of capaci-
tance are in uF, and the cor-
responding capacitors are
ceramic

One final note. Experi-
ence indicates that, after in-
stalling the converter, one
should tune the car radio
while keeping one’s eyes on
the road. ®

CW-WCW-N
200 W. PEP (160M-12M)
100 W. PEP (10M)
Built-in Power Supply
AC-120 VAC
DC-13.8 V -Ground
External ALC
13.5 VDC Relay

USB-LSB
4 Memories
3 Way Auto-Scan
Includes New Bands
3-Step Tuning Speed
IF Tune =1 KHZ
Built-in Dual VFO

JUST SLIGHTLY AHEAD

NCG

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

1275 N. GROVE ST.
ANAHEIM, CA 92806

MNOTE: Price, Specifications subject to change
wilthoul notice and obligation
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Dennis Pharr WD5]WY
3521 SE 45th Street
Oklahoma City OK 73135

his article will describe

a low-cost alarm circuit
that is activated by a simple
touch of the hand. Its opera-
tion depends upon a source
of 60-Hz signals that is pres-
ent in virtually all homes
wired with standard 110
V ac. The sensitivity of the
alarm is adjustable and easi-
ly varied to suit the par-
ticular 60-Hz environment.
The alarm requires no in-
stallation; it is simply hung
on the doorknob by a hook
formed from heavy-gauge
copper which is connected

Stop That Heist!

What would you say about an alarm that’s portable, inexpensive,
and goes off when a thief just touches the doorknob?
We say build it

to the input circuit. When
the doorknob is touched,
the alarm will sound.

Circuit Operation

Operation of this circuit is
fairly simple. Referring to
Fig. 1, when the doorknob is
touched, a 60-Hz signal is
applied to the gate of FET
Q1. This signal is then ampli-
fied a small amount and ap-
plied to the trigger terminal
(pin 2) of U2, which acts as a
one-shot. The output of U2
then goes high, causing the
output of the Set/Clear flip-
flop, which consists of U3A
and U3B, to go high also.
The high on the output of
the Set/Clear flipflop en-

ables audio oscillator U4
which acts as the alarm. The
alarm will continue to sound
until it is reset by depressing
push-button S2.

Also built into the circuit
is a delay feature which will
allow the alarm to be used
while you‘re away from your
house or apartment. The de-
lay portion of the circuit,
made up of Q2, U1, and
U3C, allows you to activate
the alarm and go out the
door while still handling the
doorknob.

Operation of the delay
circuit is also quite simple.
When power is initially ap-
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Fig. 1. Schematic diagram of touch alarm.
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plied to the circuit, a trigger
pulse is generated by Q2
which causes the output ot
U1 to go high. The high on
the output of U1 is inverted
to a low by U3C and applied
to pin four of U2. This low
on pin four of U2 disables
the alarm for approximately
thirty seconds, with the
components specified. This
should be plenty of time to
exit the door. If you don’t
wish to include the delay
feature, simply leave out
Q2, U1, and U3C and con-
nect pin four of U2 directly
to Vcc.

Quiescent current drain
of the circuit is about fifteen
milliamperes with the nine-
volt battery specified; there-
fore, two nine-volt batteries
in parallel or six penlight
cells in series should be used
for powering the alarm.

Construction

The circuit can be built
most easily using perfboard-
type construction. Sockets
should be used for all the
ICs, should replacement be-
come necessary. A plastic
case similar to those sold by
Radio Shack can be used for
housing the unit, and a piece
of #14 gauge, or heavier,
bare copper wire may be
used for the touch element.
The wire should be bent into
a hook shape for hanging on



the doorknob. R1, the sensi-
tivity adjustment resistor,
should be a panel-mount-
type potentiometer instead
of a trimpot mounted on the
perfboard, as this will great-
ly ease adjustment when the
alarm is to be used

Test and Adjustment

The alarm may be tested
for proper operation with-
out hanging it on a door-
knob. To do so, first adjust
sensitivity control R1 for
minimum resistance and
then apply power. If you
have included the delay cir-
cuit, you will have to wait
approximately thirty or torty
seconds before the alarm
will arm itself. Now, while
touching the pickup ele-
ment, adjust R1 towards
maximum resistance. At
some point, while adjusting
R1, the alarm will trigger
and go off. To reset the
alarm, momentarily depress
52. | must mention here that
depressing S2 will only reset
the alarm; it will not activate

Hi Pro

the delay. To reactivate the HAL’S SHOPPER’S GUIDE

delay, power must be

momentarily interrupted by | HAL2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz)

. b Sl 51 2304 MODEL #1 KIT BASIC UNIT WIPREAMP LESS HOUSING & FITTINGS. . . $19.95
opening 4and  Closing . 2304 MODEL #2 KIT (with preamp) . . .. .. i e i  $20.95
Also, after the ﬁenﬁitiuity has 2304 MODEL #3 KIT (with High Gain praamp} e i . $30.95

: S MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE
bgen increased, the qiarm AT BN
wr_ll sound when power is ap- | gasic POWERSUPPLY | $19.95
plied. To prevent this, hold | POWERSUPPLY KIT FORABOVE WITH CASE Shses

down the reset button while

ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE FHFD

applying power. R1 will
have to be readjusted when
the alarm is hung on the
doorknob, as this changes
the sensitivity of the input
circuit.

Summary PRE-SCALER KITS
This alarm would prob- | har xe AR O s b
ably be most useful to those | HALB0OPRE (Pre-drilied G-10 board and all components) $29.95
HAL 800 A/PRE (same as above but with preamp) $39. 95
living in apartments and
& 4 PRE-AMPLIFIER

0 S| |
could easily be thrown into | ., 5, 15 wiDE BAND PRE-AMPLIFIER, 2:200 MHz BANDWIDTH (- 3B POINTS),

a suitcase for use in motel or 19dB GAIN

hotel rooms when away on | HAL-PA.1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz 12dB GAIN

- - FULLY ASSEMBLED $12.95
trips. But, _wherever used, it | a0 pa21GHZ2STAGE PREAMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER.
will provide a sense of | MADETOPIGGIE-BACK ON THE 2304 BOARD. OFFERS 20 dB GAIN, ALSO HAS AN IM-

- - AGE REJECTION FILTER
I f Jf - -
securit y ot h CIwise N SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST.-PAID EXCEPT
known. ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN

$25. PLEASE

It you have any questions | Senp 20 STAMP FOR FREE FLYER

or comments concerning

the operation of the alarm, HAL'TRON|X INC. -' 1-:.3_4

an SASE to me will bring a SDUT:G%‘FED;(HEE: ok @ rACT -
; - ¥ - " b m mﬂn
prompt reply. B PHONE (313) 285-1782 .- 3 o e

2100-2500 MHZ

*HMR-Il COMPLETE UNIT

COMPLETE SYSTEM AS SHOWN NOT A KIT. INCLUDES
A PC BOARD, POWER SUPPLY, CABLES &
CONNECTORS —PRE-ASSEMBLED AND TESTED. 24dB

GAIN OR GREATER.
LBV |} O ——— 4 .

ZUNITS ... 313005 0a.
JORMORE UNITS..... . $120.958a.

*"HAM MICROWAVE RECEIVER

FULLY ASSEMBLED AND TESTED $8.95

INCLUDE ADDITIONAL 5260 FOR HANDLING AND MAILING CHARGES

LB

REPEATERS

-VHF-UHF  vee accepreo

Assembled
Small Size
37/18"'x6 1/8"

Hi PRO TRANSMITTER Designed for Repeater
service with excellent stability, harmonic rejec-
tion,
tion,
operation, adjustable power up to 5 watts on
VHF. Also available mounted in die cast
s aluminum R.F. housing.

low sideband noise and audio reproduc-
Up to six channel operation, very cool

« Can be used with our new 25 watt continuous . '
duty power amplifier. HPC :
Assembled 102
Small Size i Assembled
378" x6 1/8" Small Size
42" x 62"

Hi PRO RECEIVER This is the heart of the Hi
Pro Repeater and boasts superior squelch ac-
tion. Excellent stability, sensitivity .3 mv or
less, selectivity, triple tuned front end which is
needed for reliable Repeater service. Up to six
channel operation. Excellent replacement for
that troublesome Receiver or Transmitter or
builld your Repeater around these boards.

CALL ORWRITE FOR OUR COMPLETE CATALOGUE.

See List of Advertisers on page 114

Hi PRO COMPUTER CONTROL BOARD AND
AUTO PATCH Here it is, Just what you have
been asking for—a completely computerized
control board and auto patch with auto dialer,
tone to rotary dial conversion, repeater, aux-
iliary receiver or telephone line control. Reverse
auto patch, reprogrammable, kerchunk killer,

courtesy tone, elc.

other Hi Pro Products: Assembled and tested

Hi Pro Basic—MKI—MKI|l Repeaters

—C.0.R. with smart ID and courtesy tone
—Computerized or basic autopatches

—Tone decoder board-basic repeater control board.

MAGGIORE ELECTRONIC LAB.

590 SNYDER AVENUE
WEST CHESTER. PA, 19380
Phone: 215-436-6051

TELEX: 499-0741 MELCO

73 Magazine = February, 1983 73






A fresh idea!

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our SS-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.

And, of course, there's no

need to mention our

1 day delivery and

1 year warranty.

TS-32 Encoder-Decoder

e Size: 1.25"x2.0" x .40"

¢ High-pass tone filter included that may be muted
e Meets all new RS-220-A specifications

e Available in all 32 EIA standard CTCSS tones

SS-32 Encoder

e Size: .9"x 1.3" x .40"
e Available with either Group A or Group B tones

Frequencies Available:

67.0 XZ
71.9 XA
74.4 WA
717.0 XB
79.7 SP
82.5 YZ
85.4 YA
88.5 YB

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

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

* Frequency accuracy, + 1 Hz maximum —40°Cto + 85°C
e Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 $29.95

ﬁ COMMUNICATIONS SPECIALISTS (&

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021 15




Ron Hornberger KB9SP
Rte. 1, Box 258
Cairo IL 62914

Get the DX Edge

There are ways to stand out in the pileups for Spanish-speaking
stations. One is to speak their language.

DD your present operat-
ing activities make

your heart beat faster and
your nerves tingle from ex-
citement? If not, you could
be in a bit of a rut.

Novices seldom have this
problem, but many other
hams later find that they
need to try other avenues of
their hobby. Operating an
exotic mode like slow-scan
television is one approach;
another is chasing certifi-
cates. My choice is talking
with hams of the Spanish-
speaking countries.

Why try the Spanish lan-
guage?! For openers, the
Spanish-speaking people
are among the most gra-
cious people in the world
and are very patient with
beginners speaking their
language. They bend over
backwards to overlook er-
rors and always enthusiasti-
cally encourage beginners.
A knowledge of Spanish
gives you an edge in work-
ing Mexico, Central Amer-
ica, South America, the
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West Indies, Spain, the Ca-
nary Islands, the Balearic |s-
lands, and the North Afri-
can cities of Ceuta and
Melilla. (These are Spanish
enclaves on the coast of
Morocco.) And that consti-
tutes a lot of DX!

Spanish is a good begin-
ner’s language. It often is
pronounced nearly as it is
spelled. For example, the F
sound is always spelled
with an F. It does not have
spelling nightmares as does
English, in which an F sound
can be represented by gh(in
enough) or by ph (in phone).
Another advantage is that
when the other operator
hears you attempting to use
his language, he often will
try his hand at speaking
English. It’s a bit like fish-
Ing—you throw out your
lure in the form of spoken
Spanish and reel in your
catch in the form of a con-
tact in English.

Most hams begin their
hobby as Novices working

other Novices, and this is a
good way to begin using
Spanish. The Novices from
Spain are licensed to use
voice communication from
29,000 kHz to 29,100 kHz.
Their callsigns begin with
EC instead of EA. During
the fall, spring, and winter
months, they can often be
worked from about 1200
UTC until 2000 UTC in the
midwestern United States.
Spanish Novices exhibit
that universal trait of Nov-
ices everywhere—enthu-
siasm. A contact with them
is not the usual one of “You
are 5 X 9 in Madrid, QSL
via the bureau and QRZed.”
They usually will answer
with an excited tone in their
voices, often with a rapidly
spoken “OK, OK, OK!" For
many this may be their first
DX contact, and they will
QSL direct. Their QSLs are
often beautiful postcards
of their QTH, with the
technical information
stamped on the back. I al-
ways look forward to

checking my mail for a new
postcard with interesting
stamps. They may also send
a red ribbon with a yellow
center stripe, which repre-
sents the Spanish flag.
After working a stateside
Novice station, you always
enjoy working that same
station again when he has
upgraded. You will get an
even bigger kick doing this
with Spanish Novices. One
day | called CQ in Spanish
on 15 meters and was an-
swered by an EA whom |
had worked several months
earlier when he was a
Novice EC. He remembered
me, described my QSL card,
and noted what a great
pleasure it was to have
another contact. You don’t
get that from a DX pileup!
It you have ever wanted
to be a DX station but you
live in Chicago or Los
Angeles or Detroit or oper-
ate low power with some-
thing less than a gain an-
tenna, take heart; the
Spanish Novices consider

Reader Service for facing page -5 —
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vou to be good DX. | know,
because one day after re-
turning home from work |
found 10 meters to be open
into Spain. | answered a CQ
in Spanish, and at the end of
the contact | had a new ex-
perience: Several Spanish
stations shouted my call-
sign! It was a bit nerve-
wracking at first, but | got
used to being a hotly
sought-after DX station. In
one hour | worked about a
dozen stations, exchanging
complete QSL information,
and could have worked
more, but the band went
dead.

If you enjoyed the chal-
lenge of working all 50
states in the US, why not try
yvour luck at working all 50
provinces in Spain? When
you have all 50 confirmed,
you can apply tothe UR.E,
Box 220, Madrid, Spain, for
a certificate. If you are hav-
ing a hard time working the
EA9s from the North
African Spanish enclaves of
Melilla and Ceuta, vou
might try the EC9s in the
Novice bands. There also
are quite a tew ECb6s from
the Balearic Islands and
EC8s from the Canary Is-
lands. They might even con-
sider you to be DX, espe-
cially if you know Spanish.

Incidentally, if you are a
person with a bit of imagi-
nation, get an atlas and a
guide book or travel book
about Spain and look up
the cities in Spain that you
work. It's like an inexpen-
sive vacation. | use the
guidebook by Baedeker
which lists the main cities in
alphabetical order with col-
or pictures, a short descrip-
tion, history, and a list of
fiestas and events. It's a bit
expensive at about $11.00.
Rand-McNally has a good
pocket-size one for about
$4.00. Both are available at
most bookstores.

Also on the 10-meter
band from 28,900 kHz to
29,000 kHz are the Novices
and Intermediates from
Argentina, and they are
allowed to use voice com-
munication here. They can
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be worked almost anytime
that 10 meters is open, and
their operating hours are
close to ours, since their
local time is 3 hours behind
UTC. The calls of Argentine
Novices begin with LU, as
do the calls of higher-li-
censed Argentine stations.

You can start working
these Spanish-speaking sta-
tions with just a few basic
words and phrases. First,
most consonants are pro-
nounced similar to ours.
The vowels are pronounced
clearly and distinctly. Pro-
nounce A like the English
ah, E like our ay in say, | like
the | in machine, O like our
oh, and U like oo in cool.

You already know the Q
signals and have only to
pronounce them as letters
of the Spanish alphabet.
QSB is pronounced coo-
aysay-bay; QSL is coo-
aysay-aylay, QTH is coo-tay-
ahchay, QRM is coo-airray-
aymay; QRA (which means
“my name is “) 15 €COO-
airray-ah.

Know the numerals 0 to 9
and a few useful phrases
(see box). A typical contact
might go thus: Esta es
WITAW, this is WI1AW,;
gracias, thanks; su reporte
es cinco nueve, your report
is 59; QORA Hiram, name is
Hiram; hay QRM, there is
QRM; QTH Newington,
estado de Connecticut,
location is Newington, state
of Connecticut; habla
despacio, speak slowly;
cambio, over.

This article touches on
only the essentials, and its
main purpose is to promote
interest in working Spanish-
speaking stations. Several
aids have appeared recent-
Iy which are shortcuts to a
proficiency in using Spanish
on the ham bands. The
Radio Amateur’s Conversa-
tion Guide by OH1BR and
OH2BAD lists, in eight lan-
guages, 147 sentences relat-
ing to ham talk, and this is
available from Transelec-
tro-America, 2301 Canehill
Avenue, Long Beach CA
90815. It has a dictionary
listing ham-related words,

also in eight languages. For
example, if you need to find
the Spanish phrase for “fre-
quency shift keying,” just
look it up in this dictionary.

The book has quite a few
spelling mistakes, at least in
the Spanish section, and is a
bit expensive, but it has
some nteresting cartoons
and the dictionary is
unique. Tapes in each lan-
guage are available for
$6.00 each, and buying the
Spanish one certainly
would be a wise invest-
ment. Another tape, “Hola
CQ” is available with 15
pages of text from the ARRL
for $7.00.

The basic goal is not to
learn a lot of grammar and
a large general vocabulary.
When you are on the air,
you likely will not be asking
a Spanish repairman the
cost of a new carburetor for
your car, but you would be
informing a Spanish-speak-
ing operator that his modu-
lation is good or bad. Learn
a little grammar and a small
specialized vocabulary and
have a good time.

| did study Spanish about
15 years ago for two years
and had some success with
the written language, but
the spoken language would
drive me to find the nearest
interpreter for anything
more complex than “Buen-

os Dias.” | have been using
Spanish over the air for over
a year now, and with the
help of the conversation
guide, | can make it through
a contact even if | don’t
understand everything.
Much like learning the
code, practicing Spanish
makes perfect.

The FCC says one of the
reasons that the Amateur
Radio Service exists is “the
continuation and extension
of the amateur's unique
ability to-enhance interna-
tional goodwill.” | think |
know what these words
mean. One day after eight
hours of hassles and harass-
ments at work, | came
home and turned on the rig.
| made contact with a
Novice from Argentina. We
made the usual exchanges
of name, QTH, and reports.
Then | heard some words
that | had not heard at work
that day which translated
into: “Magnificent, | con-
gratulate you for your very
good Spanish!” —the first
kind words | had heard all
day! And | knew that my
goodwill had certainly been
enhanced that day.

| hope that your goodwill
also will be enhanced as a
result of talking with
Spanish-speaking countries;
besides, it's a lot of fun!
Siete tres! B

Spanish Words and Phrases
Spanish Pronounced English
cero— say-roh Zero
uno— 0o-noh one
dos— dose two
tres— trace three
quatro— kwah-troh four
cinco— sink-ho five
seis— say-iss Six
siete— see-ay-tay seven
ocho— oh-cho eight
nueve— noo-way-vay nine
hay eye or | there is
gracias grah-see-ahss thanks
habla despacio  ah-blah des-pah-see-oh speak slowly
codigo postal koh-dee-goh poh-stal zlp code
apartado postal ah-par-tah-doh poh-stal PO Box
cambio kam-bee-oh over
direccion dee-rek-see-own address
Su reporte es SO0 ray-por-tay ess your report is
mi mee my




Stectrum SCRT7 Basic Repeatens
Low Coot" — Figh Luality!

For 2M, 220 & 440 MHz

15 or 30 Wt. Xmtrs.

Includes: ®0.3 .V Rcvr. 8 Pole IF Filter
® Crystals—high stability .0005%

@ Local Mic

® Your Call programmed into |Der

® Provision for Auto-Switchover to Btry. Pwr.

@ Built-in 115/230V AC Supply; basic Panel Con-
trols, Spkr., LED Indicators

If you're looking for a new Repeater, but you real-
ly don’t need (or can’t afford) all the features and
options on our world famous, ‘Super Deluxe’
SCR1000/4000, then our new economy line of
SCR77 Repeaters is ideal for you!

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear
famous. However, all of the “'bells & whistles” which you may
not need or want have been eliminated—at a large cost sav-
ings to you! The SCR77 is a real “workhorse" basic machine
designed for those who want excellent, super-reliable perfor-
mance year after year— but no frills! (‘'PL’, 12 Pole IF Filter,
Front End Preselector, and a 30Wt. Transmitter are the only
“built-<in” options available; but Autopatch, Remote Con-

trol, and other equipment can be connected via the rear
panel jack.)

Now located in our new, larger plant! Thanks for
your 8 + years of support!

Of course, if you do want a full featured/super deluxe
repeater, with higher power and a full list of available ‘built-in'
options, then you want our SCR1000 or 4000 “Dream
Machine''. These units will continue to be available for those
who want ‘The Ultimate in Repeaters’.

SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1150.00. For no ‘plug-in' ID board (Export), deduct
$40.00. Call or write today for a data sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.

CATIONS

//e77 .SPECTRUM COMMUNI

1055 W. Germantown Pk, S 2 @ Norristown, PA 19401 @ (215) 631-1710 ® Telex: 846-211
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VIDEOSCAN 1000 - HIGH RESOLUTION SSTV CODEX* STAR - ALL MODE CODE READER
Rivals Commssercial TV More Features Per Dollar Than Anything Else!
Quality

Ideal for novices, SWLs um:l seamned .&ma'ﬂuﬂ Bu It-in eode-

practice oscillator and speaker. Copiea Morse, RTTY and ASCI.
MNew generation amateur-standard scan converter sends and Large LEDs. Emsy to connect and operate. Automatic speed
receives tharp pictures with up 10 16 times better resoluton tracking, Excellent digital/analog filtering. 12VD0C or 1T20VAC
than earlier units. Three scan rates, optionsd call sign and wiith AC adapter provided. Compact. Jibs. Connect compuier
much more, Eaty to use. Amateur, phona line TV, survesliance, (like VIC-20)/prmter with ophonal ASCI output port
teleconferencing, etc. Free “"How To Get Started In SSTV™ Kit: CS-K $159.95 Wired: CS-F $219.95 Shipping: $5.00
Kit: V5-K $595.00 Wired: V5.F $795.00 Shipping: $6.00 ASCH Port: Kit: C5-IK 55995 Wired: C5-IF £79.95

MORSE-A-KEYER -- CW Keyboard K- MAK.K $15995 Wired: MAK-F $199.86  Shipping: $5.00
Wisconsin residents add 5% Wisconsin State Sales Tax 1o all items.
Call or write for FREE brochures, Factory Direct — WE'RE AS NEAR AS YOUR PHONE!

M Corporation Telephone: (414) 241-8144
»50 P. O, Box 513G, Thiensville, Wisconsin 53092

| RTTY SCOPE
NEW:

At Last! An RTTY Tunin Scope!

And who else but HAL would bring you such a practical
solution to the RTTY tuning problem. If all you have is
flashing lights, you know how difficult it can be to match
your transmit frequency with that of a received RTTY
signal. The RS2100 RTTY Scope ends these problems
with an accurate display of the received signal (both sig-
nal amplitude and phase). The RS2100 is a matching com-
panion for the CT2100 Communications Terminal and
may be used with most HAL and other manufacturers’
RTTY equipment. An internal loop supply is included.

® X-Y tuning scope indication

1” diameter green phosphor CRT

Front panel focus, intensity, and position controls

Internal 200 VDC, 60 ma loop supply

Two loop keying circuits (high voltage or

optical isolator)

3-1/2" x 8-1/4"x10-3/16", 9 1bs net, 12 lbs ship-

ping 120/240 VAC, 50/60 Hz power

® Scope indicator works with CT2100, DS2050,
DS2000, CWR685, CWR6850, CWR670,
CWR6700, ST5000, ST-6K, ST-5K, and more

® Loop supply works with CT2100, DS2050,
DS2000, CWR685, and CWR6850

o

Write or call for more details. See the RS2100 at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.
BOX 365 G
- URBANA, ILLINOIS 61801 217-367-7373
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. 2 Watts in, 10 Watq Out iv.amﬂ. 2
Pmmutnﬂ*ﬂnnhaw'fdﬁm’.&ﬁ&f_ I
B. ® Led Status Iﬂdin!turrt‘Lm Loss
$0-239 Connectors ® Current Drain Less
Than 2.5A at 13.6 V.D.C. ® Massive
~ Heatsink ®Built In T/R Switch - o

TEHPD S-1 UPGRADE Kﬂ'S
m 35 )

pgrade your early Tempo S-1 to cur-

rant Production Specifications, Kits
Cinclude: ®450 M.AH. Battery Pack
® New Case Assembly e All New Es-
cutcheons e Spkr./Mic. Jack w/Dust
Cap @ New Earphone & Jack @ P.C.B.
and Parts for Easy Installation e Detailed
_ Instruction Manuai memmn,
Without T.T. Pad. |

Other Accessories Available:

Spkrf‘Mim Designed for Er'l A f$’24.95;ﬁg;._;'
Heavy Duty Belt Clip. . . ......750
FlexAntenna . . ... ... v .BM* )
“To Order Call or Write to: |
ADVANCED COMMUNICATIONS
INTERNATIONAL

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

Add $3.00 per order for ihtpping El
handling. California residents add 6%
sales tax. Visa, Master Charge accepted.




EENWOOD TEHN0S ”
ROBOT 800
DRAKE TRTDRAT

YAESLU FTra7?

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

@ Write or call for quote. You Won't Be Disappointed.
We are just a few minutes off the NYS Thruway (1-90) Exit 32 1

OUT OF STATE ONEIDA COUNTY AIRPORT TERMINAL BUILDING Warren - K2IXN

ORDER TOLL FREE ORISKANY. NEW YORK 13424 Bob - WAZMSH
EDD-ddB'QS‘]B MY r*.i!-ﬁ _El (A1S r16-N1H4 #39? Al x WA:!MS1

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW
terminal available, complete with CRT display screen.
Stay active with your RTTY and CW friends even
while traveling. Some of the outstanding features of

the CWR-6850 are:

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

® RTTY speeds of 45, 50, 57, 74, 110, and 300 baud
e High or Low RTTY tones

® Send and receive CW at 3 to 40 wpm

# Built-in 5 inch green CRT display

# Four page video screen display

# Six programmable HERE IS messages

® Pretype up to 15 lines of text

# External keyboard included

® Runs on +12 VDC @ 1.7 Amperes

® Small size (12.75" x 5" x 11.5")

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer. S

HAL COMMUNICATIONS CORP.

BOX 365
URBANA, ILLINOIS 61801 217-367-7373

~See List of Advertisers on page 114 73 Magazine » February, 1983 81




-J| 2 METER 30 WATT OUTPUT

Hertz & Flowers AMPLIFIER WITH 18 DB GAIN PREAMP

FOR VALENTINE'S DAY L hﬁ%dﬁlﬂ?\l?.?— $1 3 9 s 9 5*

YAESU FT-ONE _ :.N MAANMMRREEl FACTORY DIRECT PLUS SHIPPING
+ accessories............ $2300.00 B o FREQUENCY range 144 - 148 M
2 U R N o S7 Ry Moo 999 00 ' — TRANGIT PREANS [ - .
o] S T 289.00 IR TR =1 o Af DRV | o 20 e ey finean) Class AR
NI s 240505 kion st S b 449.00 N | orr "YU s ¥ @ KEYING RF activated with high quality relays
ICOM W70 vaeaianiis 649.00 " :::I wﬁ:g‘u::;l a; Id;:r i o .o
|C?3’D ...................... E‘Egaﬂﬂ men HEAS“EEMEH‘ ® IDLE current 20 mils tymca watts ) 3PS M 8 voc
!C?dn ...................... gﬁg-m 1nu hT_i._sugch ,. Huﬂllﬁ n.. F‘xED EIJHH'HDH
IC45A . .. e R 349.00 00 ® PREAMP 1808 gain minimum
ICRR0H e s e s 489.00 @ : :ﬂﬂéiailmslﬁlan .}:“ 1.5 DB
i = 80 KEYING independent — separately RF activated relays
KENWOOD TS430S............ Call % ® CONSTRUCTION wrap arcund aluminum heat sink 2 pieces
TSOIOBLAT il it o e g Call = $00 daprass conlig
Complete Accessories in Stock — 60 @ SIZE 77(w) x 67(d) x 3"(h) — WEIGHT 3 Ibs. 9 oz
KANTRONICS Interface ...... 169.00 z od ® IMMEDIATE SHIPMENT
Software in Stock D
DRARE: TS s iine i 699.00 g 40 SPECIAL OFFER
_Frt;;; ..................... ::gg% = Matching Power Supply
..................... : a 20 " - "
MILLER AT 2500 Autotuner . ..699.00 = HE hE AL TN R S S A SR
TOKYO HiPower HL160V ...... 299.00 :.I" ALL PARTS AND LABOR WARRANTED ONE FULL YEAR
HAL CT2100 ...cooininne ot 699.00 1234567680910  VJOOPL Ampifier $139.95 ples $3.00 shippi
H:I{:EHE'I;EDG{; & ACT 1 ¥ 3 batt """" 159.00 POWER INPUT IN WAITS VJ15 POWER Supply $39.95 plus $7.00 shipping
-1+ eres *Prices USA oniy
B2 . o na o 995.00 POWER CHART
A e M, e | 269.00 VISA, MASTER CHARGE, M.O. or C.O0.D. « PHONE (713) 477-0134
AEA MBARO ..........cc00ivee 269.00
Eﬂﬁf ----------------------- :;ggg V-J PHODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506
Woodpecker blanker ........135.00 SERVING THE ELECTRONICS INDUSTRY SINCE 1965
o8 AR s T i e 7 PN 99.00
SANTEC HT1200 + battery
AL L g ¢ P e O e e U P P L 250.00
2 L e S S 289.00
ST44OUP ........ s 309.00 FILTER CASCADING
AMPHENOL PL259 Silverplate ...1.00
ROCKWELL 45151 Receiver . 5400.00 s e =
CUSHCRAFT R3..............24800 eNec wa s e i
b A ) AN A e U AP TR 68.00 of any re
BELDEN 9258 Foam - RG8X .., 19¢/ft.
-| B214 - RGB Foam ............ 39¢/ft.
9405 B wire-heavy rotor cable .45¢/ft
RG214 Nonmil copper......... 70¢ /1t
TCG 25A/1000 piv Epoxy diode . 19¢
L A P A PR P R St T U Stock
DIELECTRIC........... Call - 10% list
BUTTERNUT HFG6V......... ... 125.00

SHERWOOD, CURTIS .... 10% off list

We stock what we advertise, - Ultimate Reject LI
AND MUCH MORE! | Works wonders on SSB, improves CW. COMES TO AMATEUR RADIO!"
I L L mpensates | T B (8]
5 tH :-IE.' = I':'il'. :"' el = £ ] BEd LL]
Any new eguipment ordered from us can be T i g r ;. Sesddi \ BP-3 automatically provides a gentle high fre-
1 10 ALY 1" " Tl = "
lested and approved by our lactory trained s : e = 1 guency beep at the beginning of each transmis
ok . . : r | sion and a low beep at the end. Virtually alimi-
technicians prior to shipment if you request Fits _ , nates ‘‘talk-over''| Operates for up to one year
equires opening the box, but the Al Fiiters 8-poie — Guarar ear I on a single 8-V batiery (not supplied). Can be
iechnCians approval card wili be enclosed e ST Y. = directly interfaced to any transceiver which 1s
= A S SRR LTI - xeyed by grounding the PTT line ithe PTT lihe
MASTERCARD VISA YAESU FT101 $75; FT1014 FT1i voltage must be positive, not grester than 24
AN prices fob Houston except where inthcated Prices TS 2 $65; FR101 § yi. KEl JOLC VDC, nor the current greater than 100 ma.)
subject to change without notice, all tems guaranieed > /R599 : 20870; T _;'.::T.:. ' Works with virtually all modern gear You'we
Some items sulyect pnior sale Texas residents add tax o Filters). 4 SB104A $B( kn heard it, now you can have 11"

Please add sufhcent postage balance colleot

MADISON

Electronics Supply

“ADD THE BEEP!”

“BP-3A Complete with case, onble,
Brandard 4 pin oonnectors

HP-38 Asabove axoept without
connectors. Add your own

HP-3C Circuit-board version for

add 6% Sales Tax"

1508 McKinney
Houston, Texas 77010
713-658-0268
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K. R. McKay NGADA
317 Ernst Avenue
Dayton OH 45405

Power-Line Protection:
The Weak Link

Solid-state equipment may be extremely reliable, but just
microseconds of overvoltage can change that.

M ost amateurs take pre-
cautions to prevent
damage to their homes and
equipment from lightning
strikes or near strikes on
their antennas or towers.
Few of them, however, are
as well protected from the
other common source of
problems —power-line
surges. These surges fre-
quently result from strikes
on power lines and can
cause transients of thou-
sands of wvolts in ordinary
110/220 household systems
in the vicinity of the strike.

Pulling the plug on ham
equipment during electrical
storms has been one way of
solving the problem. How-
ever, many hams participate
in weather nets during se-

LINE

SERVICE ENTRANCE

vere storms, so pulling the
plug on the rig is not the an-
swer. Also, pulling the plug
on everything in the house is
a difficult way to live. It's
much better to put one of
the new transient voltage
suppressors on your line, re-
lax, and know you are safe
from anything except a di-
rect hit.

Most amateurs who grew
up in the vacuum-tube era
have paid little attention to
transients as most electrical
and electro-mechanical de-
vices with tubes can with-
stand large instantaneous
overloads with little appar-
ent damage.

The advent of the solid-
state age has brought with
it a new set of problems.

(_RZ——

METER

HEUTHAL

LINE

MAIN BREAKERS

BOX b

/

WiH

BL /-L‘“. BLEK
-_-_-_-_.___._r._'___,.-""'.’
SURGE PROTECTOR

INDIVIDUAL
CIRCLIT

BREAKERS

Frg. 1,

Solid-state equipment is ex-
tremely vulnerable to tran-
sients. Voltage surges
above rated values, even
though only microseconds
in duration, will destroy this
circuitry. Many baffling
tailures of solid-state equip-
ment, when thoroughly in-
vestigated, have been found
to be due to transients
which no one knew existed.

Fortunately, the technol-
ogy that brought us these
solid-state wonders has also
brought us protective de-
vices to compensate for
their weakness. The de-
vices, called transient or
surge protectors, are basi-
cally metal-oxide varistors.
Recent improvements in
composition and fabrica-
tion have allowed the de-
velopment of a whole fami-
ly of devices for overvolt-
age protection.

Surge protectors de-
signed for home electrical
systems are now available
at most electrical supply
houses. The units are in-
tended for use in service-en-
trance boxes and fit into
standard knockout holes.
They will provide protec-
tion for household circuits
against surges capable of
damaging common electri-
cal equipment.

The protection unit is
connected across the line
as shown in Fig. 1. Connec-
tion is simple; anyone with
a basic understanding of
electricity can connect it
Open the main breakers
when installing the unit

The protector remains in a
non-conducting state under
normal conditions. Volt-
ages exceeding 175 V cause
the unit to conduct, divert-
ing the transients to ground.
The action is somewhat
similar to that of the com-
mon zener diode. The unit
returns to a non-conducting
state when the voltage re-
turns to a level below its
critical breakdown value.

Not only ham equip-
ment, but also most of the
new things we buy for our
homes, from clocks to
ranges, now include solid-
state devices. So a sup-
pressor on your incoming
line could save more than
just your ham gear.

Manufacturers recom-
mend placing a protection
unit as far ahead of your
household wiring as possi-
ble for maximum protec-
tion. However, your local
power company may have
ideas on placement. Mine
would not allow placing the
protector ahead of the
main breakers. You can
argue with them, but camp
lanterns are tiring and they
won't run our refrigerator or
my ham rig. So, do what
they say. Connected this
way, a severe surge could
wipe out the main breakers
but the individual circuits
are still protected. It's a
small investment in peace
of mind. B

Reference

General Electric, Transient Volt-
age Suppression Manual, 2nd
Edition.
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Bob Baird W7CSD
3740 Summers Lane
Klamath Falls OR 97601

Higher Voltage, Less Weight

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

antage doubler, tripler,

and quadrupler cir-
cuits were in the books way
back in the days of vacuum-
tube rectifiers. But with the
vacuum tube, we had prob-
lems of separate insulated
filament supplies and/or
limited insulation between
an indirectly-heated cath-
ode and its filament. Solid-
state diodes took care of
this problem very neatly,
but the day of the high-ca-
pacity capacitor for a rea-
sonable price had not yet
arrived. So, the admonition
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MULTIPLIER BE

1L

A
3
TE
e
A
, SE
+——
SE
a) $—IF o)
at
L] H
ca
E
e
& c2
ZE
i
A
EI
F—
T
HOT aL .
e o & € LINE —— ’J,

HOT
SIDE

always was, “This is a good
circuit for a very limited
load. The voltage vs. load
characteristic is terrible!”

Well, all of the above
shortcomings have been
pretty well overcome. Six-
hundred-uF, 360-working-
volt photoflash capacitors
have appeared on the mar-
ket recently at various bar-
gain prices. | was able to
buy 10 for $7.50.

Now we have all of the
necessary ammunition.
Let's see what we can do
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Fig. 1.
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with it. First of all, in the in-
terests of safety, we need a
circuit where the ground
side of the ac line is also the
negative terminal to our
power supply, if there is to
be no transformer. This
rules out the full-wave
doubler and any quadru-
pler that might be derived
from it. The full-wave
doubler has been a favorite
for converting a 700-volt TV
transformer to 1500 volts
dc. With a transformer, you
can earth ground at any
point you want, but with
just the ac line, one side
already is grounded. A
floating ground in elec-
tronic gear is a very dubious
thing. It’s possible to tie all
negative returns together,
insulated from a grounded
chassis, and then go to the
chassis through a by-pass
capacitor. There have been
some commercial electron-
ic devices that have done
this, generally with a plastic
cabinet surrounding the
unit. Let’s not do this!

Fig. 1 (a) shows the stan-
dard-voltage multiplier cir-
cuit. At the risk of duplicat-
ing most handbooks, the
first negative half cycle on
the hot side charges C1 to
peak voltage (in the case of
120-volt line, E=120X%\/2
=170 volts). On positive
half cycle, the line is +170
in series with C1, which
makes 2E, thus charging C2
to 2E. The next half-cycle

ground side is +E with re-
spect to the hot side. This is
in series with C2 and the
third diode, thus charging
C3 to 3E. The next half-
cycle hot side is +E with
respect to ground and in
series with C3 to make 4E,
and C4 is charged to 4E, etc.
This can go on indefinitely
as long as no current is
drawn from the supply, but
if the capacitors are large
enough, you can get close
to the no-load value with
considerable load.

Now, it will be noted that
we need capacitors with in-
creasing voltage values. For
a quadrupler, for instance,
we need a capacitor capa-
ble of withstanding about
170 X 4 =680 volts. This will
take two of the aforemen-
tioned 360-volt caps in se-
ries. So, let’s use C2 a sec-
ond time instead. Just re-
turn from C4 to the plus
side of C2 instead of to
ground. Also, return C3 to
the plus side of C1 instead
of to the hot side of the line.
With these modifications
we get Fig. 1 (b), and no ca-
pacitor has more than 2E
across it. 2E =340 volts, and
the working voltage of the
caps is 360, so we are safe.
Our voltage regulation may
not be quite so good with
this modification, but it is
still better than many peo-
ple would have guessed.

Fig. 2 shows the charac-
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teristics of voltage vs. load
for a doubler, a quadrupler,
times six, and times eight.
The quadrupler seems most
interesting. This voltage
would be enough for a
sizable linear and, with
speech peaks to half an
Amp, might not go much
below 600 volts. The times
eight supply would deliver
about a quarter of an Amp
at 1000 volts. This might fit
someone’s needs. This is a
power supply weighed in
ounces!

Now let’s look at a few
practical aspects. How do
you get this thing fired up? |
used 1000-piv, 2.5-Amp di-
odes because | had them.
Then | brought the voltage
up slowly with a variac to
run the tests. Once you are
up to line voltage you are in
business, but don’t throw it
on the line point blank or
the surge current of the ca-
pacitors will wipe out your
diodes.

On a second power sup-
ply, a quadrupler, | put 250

.~ See List ol Advertisers on page 114

Ohms in series to charge up
the capacitors and then
shorted it out with a switch
before putting any signal in-
to the linear amplifier |
used for a load. But you
must remember to open
that switch before you turn
on the power the next time!
A 30-second thermal time
delay could be installed to
take care of this.

A second must is that you
must carefully polarize
your power plug. If you
have three-pronged plugs in
your wall, determine which
pin is hot and which is cold.
An NE51 can be made into
a tester very easily. Solder a
short piece of hookup wire
to the center contact. Hold
the brass base in your fin-
gers and insert the wire into
one pin of the wall plug. If
the neon lights, that is the
hot side. (Of course, a light
bulb wired between one pin
and the earth ground will
tell you the same thing.)

The same procedure
goes for two-pin plugs, but

AT LAST!

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

220, 440, MH2 transceiver,

Outboard the dip switch! Have It naatly Inlayed
into the back cover of your Handy- Talkie making
all 32 PL Tones Selectable' al a moment's

| notice.

$285 Gotl your own PL? Sand it to us with your
Handy-Talkie unit and we do the professional
nstaliation for you.

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

| Send us your Handy-Talkie unit and a check or

mongy order plus $3.50 for shipping and hand-
ing payable to AAW PRODUCTIONS, INC.

modifications professmnally instalied in your amateur Handy-Talkie 2M,

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS

For TEMPO units the dip swiich is inlayed inlo
the Push-io-Talk bar. Thea TEMPO 8-15 will
have the dip swilch inlayed into tha back cover.

$45 We willinstallaNEW BATTERY BEATER
in your TEMPO S-1, 5-2, 5-4, §-5 READY 1o
operate. Your New Bsttery Bealer will use the
same jack as the charger with no new holes and
reguiation cwrcuits built into unit. Comes with
Cigar Lighter Adapier with internal fuse

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

ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE AND A CHECK OR MONEY
ORDER TO:

AAN/PBODUCTIONS -

213) azm:

you must mark them and al-
ways plug in in the proper
way. If you are going to
plug the supply in in several
places, you need to check
each plug. Journeymen
electricians have been
known to get the hot and
cold wires reversed even in
modern three-pin plugs.
The advantages of the
transformerless power sup-
ply are obvious. In addition

to the savings in bulk and
weight, you can mount the
whole thing on a piece of
perfboard and put it inside
the unit you wish to use it
with—600 volts for some-
thing like $5.

If you live in ZL-land or
some country that has two-
wire service with 240 volts
to ground, a voltage qua-
drupler has possibilities for
something pretty big.

Doubler Sparom s Quadrupler

mA Volts mA Volts
0 330 0 663
140 323 75 643
280 316 160 623
375 313 185 616
550 308 220 611

270 602

350 585

410 < 7%

480 561

x6 x8
mA Volts mA Volts
0 987 0 1300
70 950 104 1170
250 834 90 1190
300 807 250 a76
Table 1.
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Ed C. Miller N7APE
306 W. Court St.
Weiser ID 83672

Make Room for More Agc

Automatic gain control is useful in many applications. With this
simple circuit, you’ll never have to be without It.

hat with avc, alc, agc,
etc., we have some
form of automatic control
over the gain or output of a
lot of circuits. Still, there is a
place where there’s room
for some more automatic
gain control. That's in a
speaker amplifier. There are
many times when we use a
small speaker amplifier to
up the level of an output de-
signed for headphones,
where the amplifier is used

i e o o X
s B A
e L e 2 s

to monitor two or more cir-
cuits, or where the amplifier
is used with some special
equipment that has large
output variations. In these
cases, manual gain can have
a drawback or two—forget-
ting we've cranked the vol-
ume down or up, missing
something, or shocking our
eardrums.

Here’s a circuit for a small
speaker amplifier with auto-
matic gain control that is

. o " e e et e,
S ] _ﬁﬁ--.g‘g-ﬁf’@i_: R T
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Fig. 1. This photo shows the simplicity of the speaker

amplifier to be used in a modular receiver.
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both simple and flexible. It's
simple because it uses one
IC, one FET, a couple of di-
odes, and a few standard re-
sistors and capacitors, with
no complicated setup ad-
justments. It's flexible be-
cause it allows for a wide
range of release times set
only by a resistor and/or
capacitor.

There are two primary
methods to automatically
control the output level of
an amplifier stage. One is to
vary the gain of the ampli-
fier (remember the 6L7
tube); the other is to operate
the amplifier at normal gain
and introduce a variable
loss pad at its input or out-
put. The latter is the sim-
plest when many of the
parts may be coming from
the junk box. In the unit
shown, the loss pad is at the
input to the amplifier where
the signal level is small. This
reduces the distortion intro-
duced by the variable im-
pedance leg of the pad—in
this case, an FET. Distor-
tion is further reduced by
applying a proportional sig-
nal through the FET to the
inverting input of the
amplifier.

Layout i1s not too impor-
tant. It should be remem-
bered that the LM-380 is a
high-gain IC and the input
wires should be as short as
possible and not be run in

close proximity to the out-
put circuitry. Most P-chan-
nel JFETs will work in this
design—some better than
others. My first grab in the
junk box got a T-1812, so it
was used for the perfor-
mance measurements, Sim-
ilar performance was ob-
tained with several other
types that were tried. |JFETs
with pinch-offs that are con-
siderably removed from
those of the T-1812 might re-
quire another value for the
zener diode.

Note that diode D1 is ger-
manium and D2 is silicon.
Cermanium is used at D1
because it requires less volt-
age to conduct, increasing
the first step voltage of the
voltage doubler signal recti-
fier. This same characteristic
would be desirable for D2,
the voltage doubler’s sec-
ond stage, but even more we
need a diode with high re-
verse resistance. In order to
get a release time of about 4
seconds, we need a large RC
combination. To keep the
attack time short, C should
be less than 3 uF, which
means an R value of about 2
megohms. The reverse resis-
tance of D2 should be some
5 to 10 times this value.
Almost any silicon signal
diode such as the TN914 or
TN4148 will meet this
criterion.

Figs. 3, 4, and 5 show the
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output, which seemed to
drive a 6-inch-high efficien-
cy speaker at the volume |
wanted in my shack.

frequency response, com-
pression characteristics, and
distortion at various levels
of compression. These were

all measured at 125 mW The potentiometer sets
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the output level at which
compression starts. When its
arm is at the ground end, the
compression circuit is, in ef-
fect, disabled. Although no
input control is shown, one
could be inserted by replac-
ing R1 with a 50k pot to per-
mit monitoring a variety of
levels greater than the com-
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pression range of the ampli-
fier. If the output is too
much with the FET you're
using, a resistor in series
with the speaker is the sim-
plest way to bring it into
line. It will affect the fidelity
a little, but not enough to
bother in communications
service. The resistor value
can best be determined ex-
perimentally and probably
will be between 4,7 and 100
Ohms. A variable speaker
pad also would work well.

There are many reasons
why it pays to build this
compression circuit into
almost any audio amplifier
that uses an LM-380. For
one, it takes nothing away
from its normal opera-
tion—when the arm of the
pot is at the ground end, you
have a standard amplifier.
The small amount of time,
money, and space that it
takes to add this circuit
gives big rewards in keeping
the output at a consistent,
comfortable level.

Try it. You'll like it. 1N
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Donald G, Wiseman K5CA
4816 33rd Street
Dickinson TX 77539

ver the years ham ra-

dio interests, along
with methods and equip-
ment, have continued to
evolve. Early in ham radio
history the desire to convert
heavy fixed-station receiv-
ing and transmitting gear to
use in vehicles appeared,
resulting in the first
“mobile” operations. This
modification process was
difficult enough consider-
ing weight, size, and power
requirements, but along
with these came a whole
new realm of problems.

Mobile Noise

K5CA tells what to do when a signal is 5-7 and the noise Is 5-9.

Fixed-station operation
has always had problems
with the noise and interfer-
ing signal environments.
Great as these problems
have been, at least they are
generally consistent and
geographically contained.
Mobile operation, however,
not only is affected by all
these noise problems, but
also adds the new dimen-
sions of vehicle-generated
noise and noise from chang-
ing locations. Although to-
day we have developed
much more reliable, more
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Fig. 1. Electrical power system.
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sophisticated, and easier-
to-integrate equipment for
mobile use, the old noise
problem continues.

Unfortunately, rf noise
comes from many sources
and when in motion, practi-
cally all of these come into
play at one time or another.
To be honest, there's little
that can be done about
many of the noises encoun-
tered — high-noise power
lines, ignition radiation from
other vehicles, spurious sig-
nals from other transmitters,
etc. In some of these cases,
a good-quality noise blanker
provides help. In others, pa-
tience and operating skill

/i

You Can Troubleshoot

are the only solution. By the
way, although the mobile
high-frequency systems
(SSB, CW, etc.) have classi-

‘cally been the ones to be the

most bothered by noise, the
“noise-free” VHF/FM sys-
tems so popular today also
have their share of noise
problems. This article at-
tempts to provide a sum-
mary of noise conditions
that any of our radio equip-
ment is subjected to in mo-
bile use and to provide a re-
lated approach to minimize
the noise effects.

There is a class of noise
which is very disturbing in
mobile operation and for
which there is some reason-

2V IGNITION
'T SWITCH |uF E:;?.f_“
",.-*'_ S 1

G |

Fig. 2. Ignition system.



able solution. This class of
noise is that generated
within the vehicle where the
station is installed. Right off
the top, even using the best
equipment and techniques,
some noise may persist.
However, to wage a solid
battle against the aggrava-
tion of vehicle noise, the ap-
proach outlined here may
be of real value. This ap-
proach is not new; many
publications have presented
such information in the past,
and several were consulted
in putting this article
together.

The secret to lowering rf
vehicular noise levels is:
® |dentify the noise and the
noise source.
® Eliminate the noise at the
source if at all possible.
® Minimize noise-conduct-
ing and/or radiating paths.

When working on noise
problems, you may find sev-
eral distinct noises present.
Work on these starting with
the loudest/strongest first,
then proceed downward
through the list by next
strongest one at a time. The
following approach may
help to identify the source
of each noise.

Perform a vehicle-in-
motion test. Run the vehicle
in an area large enough to
maneuver, but away from
fixed noise sources (build-
ings, power lines, etc.).

Run the auto at moderate
speeds; while moving, place
the transmission in neutral
and turn the ignition switch
to accessory. If the noise
goes away as you coast, it’s
most likely coming from the
ignition system. (Be careful
with this test, especially if
you have power steering.) If
the noise is a varying-pitch
whine and stops with the ig-
nition off, it’s probably com-
ing from the alternator. If
the noise has a clicking or
popping sound without any
particular frequency and it
disappears with the engine
at idle or off, it's probably
produced by the voltage

regulator. A hash that has
some variation with engine

speed but doesn’t come
from the charging regulator
indicates you have a Ford
(Ford uses an electrome-
chanical instrument regula-
tor which is a notorious
noise source).

In normal driving situa-
tions, the following noises
and related sources may be
noticed. While in motion, a
sharp popping noise which
doesn’'t seem to vary with
engine speed probably
comes from ‘“tire static.”

(This may come and go as
the road surface changes.) A

rushing noise with an as-
sociated popping indicates
a general auto high-static
condition. This generally
occurs when close by a
thunderstorm. A jiggly,
scraping noise indicates the
production of body static
caused by metal elements
of the vehicle not electrical-
ly connected and rubbing
together.

In order to put some sys-
tematic approach into play
to help identify and combat
these noises, Table 1 was
prepared. In addition, to

outline the typical auto
electrical system, Figs. 1 and
2 were developed. These
schematics indicate the par-
ticular components and
hookups which may require
attention.

Good luck in identifying
and eliminating or reducing
your particular vehicle noise
problem. Keep in mind that
although noise is an aggra-
vation for us in mobile oper-
ation and the fixes may take
some time and effort, the re-
sult is well worth it. Happy
motoring! B

Noise Sound

Popping changing to hash
as engine speed increases

Whine which changes
pitch with engine speed

Irregular clicking

Irregular clicking

Popping noise which
changes with road ma-
terial

Same
Popping, scratching noise

following jolts as the auto
moves

Hashy Fords

Possible Source

Steps

Check all ignition cable for loose or poorly-
crimped connections (solder where possible).

Install resistors in distributor/coil lines and
spark-plug lines. Use resistance ignition wires

As a last resort, install shielded ignition sys-
tem (kits available, listed in QST).

For "hard” cases, place a parallel tuned trap
(with heavy wire) in series with the A lead.
Tune to the operating frequency.

A series .002-uF mica capacitor and a 4-Ohm
carbon resistor from the field (F) terminal to

Bond major auto elements to each other with
heavy braid and lugs (engine, firewall, frame,
fenders, hood, exhaust pipe, etc.).

Ignition
if available.
Alternator
Regulator
(B) and armature (A) leads.
ground.
Vehicle
wiring
lines.
Wheel
static
Tire static
Body static Tighten all screws and bolts.
Instrument
regulator regulator.

Table 1. Mobile noise reduction.

Use new resistor spark plugs.

Use a 0.1-uF coaxial capacitor in series with
the alternator armature (A) lead.

0.1-uF coaxial capacitor in series with battery

0.1 coaxial capacitor in series with battery
lead to ammeter; .5-uF coax capacitor in lead
to gas gauge; .5-uF coax capacitor in lead to
oll signal switch; .5-uF capacitor across head-
light and taillight leads and other accessory

Install front wheel hub static discharge
springs (from auto parts houses).

Inject anti-static powder in tires.

Replace with 5-volt electronic module
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Louis |. Hutton K7YZZ
12235 S. E. 62nd Street
Bellevue WA 98006

Electronics vs. Creepy Crawlers

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

One thing you will find
out when you become
interested in electronics or
have ham radio as a hobby
is that eventually your curi-
osity will expand to investi-
gating all sorts of electronic
devices. This includes ac-
cessories for the ham shack,
microwave downconvert-
ers, radar speed detectors,
cable TV gadgets, and other
interesting items. This arti-
cle describes a gadget
which has recently ap-
peared on the electronics
scene and really caught my
attention as something |

needed very badly in my
ham shack.

Now, | don't know about
vour ham shack, but mine is
firmly delegated to a room
in the basement of my
house. The only problem is
that since it is at ground lev-
el, all sorts of unwanted
creepy crawlers invade my
shack and take up resi-
dence in my ham gear. For
many years, pet supply and
garden stores have sold all
sorts of products to rid a
home of those pesky bugs
and such. Well, now the

Photos by Betty Hutton
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Front view of unit.
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electronics industry has
taken on the challenge and
thinks this is the answer on
how to run those bugs out
of my ham shack.

Circuit Description and
Construction Notes

Low-intensity ultrasonic
sound waves have been
used to repel insects and
small rodents. Square waves
and pulsed waves have been
tested and square waves are
reported to be most effec-
tive in the 3045kHz fre-
quency band. The ultrasonic
sound waves are intended to

damage the insects’ nervous
systems. The goal is to drive
those creepy crawlers right
out of the house. The ultra-
sonic sound waves are shift-
ed in frequency 60 times per
second to cover all of the
communication frequencies
of the most common pests
(how about that—legal
jamming!).

The ultrasonic sound

emitted by the unit is above
the hearing range of people,
dogs, cats, and birds. It is re-
ported as not affecting
plants, TVs, and radios, but
will bother gerbils, ham-

Component layout ftor the ultrasonic bug-chaser.



sters, and other pet rodents.

Several commercial mod-
els of bug-chasers have re-
cently appeared on the mar-
ket (see box). The schematic
diagram shown is typical of
such units and is designed to
generate a swept square
wave from 30 to 45 kHz. The
LM555 IC is wired as an ul-
trasonic oscillator driving a
piezoelectric speaker of the
hi-fi super-tweeter type. The
output of the oscillator is
swept by a 60-Hz signal
from the ac input of the
bridge rectifier. The LED
acts as a pilot light to let you
know the power is on, as the
only noise you will hear
when this unit is running is a
slight buzzing noise coming
from the speaker.

An oscilloscope is neces-
sary to observe the square-
wave signal on pin 3 of the
LM555 oscillator. My unit is
built in a cabinet 3-1/2” X
7-1/8” X 5-11/16” (Radio
Shack #270-269). The
speaker is a 3.5-inch Piezo
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Fig. 1. Ultrasonic bug-chaser schematic.

Super Horn (Radio Shack
#40-1381). The oscillator and
power supply were built on
two small perfboards and
bolted on metal standoffs to
the chassis floor. No effort
was made to design a PC
board or to miniaturize the
design. The front, bottom,
and rear of the cabinet were
covered with simulated
wood-grain shelt paper to
improve the appearance of
the unit.

Operation

| set my unit in one corner
of my ham shack facing out
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into the room so that the ul-

trasonic sound waves would
fill the room by bouncing
off the walls, floor, and ceil-
ing. Things like curtains,
rugs, and upholstered furni-
ture will absorb the sound
waves. You should expect it
to take several weeks before
the full effect of the irri-
tating ultrasonic sound
waves will get to the bugs.
| have had several visitors
in the shack and they soon
note the slight buzzing noise
coming from that strange-
looking box on the shelf.
When told what it is, they

unanimously say they want
to build one for their own
ham shack. Try it; the on-
ly thing you will have to
lose is those pesky creepy
crawlers. W

COMMERCIAL
BUG-CHASERS

“Pest Free,” Joe Weiss
Co., Rancho Palos Verdes
CA 90274.

‘*Scram,’”” American
Acoustics Labs, 629 West
Cermak Road, Chicago IL
60616.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSAT), P.O. Box 27, Washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage
and handling to:
stamp Road, Wolcott, CT 06716.

Orbit, 221 Long
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Slimming and Trimming
the R-1000

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

Milton Ertelt 5Z4CL/KSPAW
PO Box 30514
Nairobi, Kenya

iving overseas and not
being able to have at
yvour disposal the type of
news and entertainment

States causes many to try
shortwave listening to re-
ceive news features from
home. Our family’s habit is
to listen to broadcasts of the
Voice of America and the
Armed Forces Radio and
Television Service (AFRTS)
in addition to broadcasts

available in the United from other countries for
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Fig. 1. Before modification.
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Fig. 2. After modification.
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news and information about
current events in the States.
Being in East Africa and
tuning the shortwave bands,
one quickly notices that
Africa is the focal point for
hundreds of powerful short-
wave broadcasts which re-
sult in crowded band condi-
tions and interference be-
tween rival programming.
Sometimes it is almost im-
possible to separate from
pileups weaker signals like
AFRTS not normally
beamed to East Africa.
With this background, |
purchased the Kenwood
R-1000 communications re-
ceiver for shortwave listen-
ing. The R-1000 is an ad-
vanced general-coverage re-
ceiver providing continuous
coverage from 200 kHz to
30.0 MHz. It features a PLL
synthesizer and a digital
display for both frequency
readout and the built-in
clock and timer. It also in-
cludes an rf attenuator, a
noise blanker, and capabil-
ities for receiving LSB/CW,
USB, and AM. For AM,
either ceramic filters for
6-kHz or 12-kHz bandwidth
are selectable for AM-nar-
row or AM-wide reception.
Crowded band conditions
here in East Africa preclude
the use of the 12-kHz filter;
the 6-kHz filter is sufficient-
ly wide for good fidelity for
shortwave music programs.
However, a narrower band-
width is required for many

AM situations, and it is to
this end that circuit changes
were made.

The plan is to utilize the
2.7-kHz SSB ceramic filter
for both the SSB and AM-
narrow modes, while the
12-kHz filter normally used
for the AM-wide mode is re-
placed by the 6-kHz AM-nar-
row filter. The 12-kHz filter
will be left on the receiver
circuit board, but will not be
used. These changes can be
made by the addition of one
silicon diode (1N914 type)
and one wire and the remov-
al of two existing wires.
These changes can be ac-
complished in less time than
it takes to explain. No holes
are drilled, so the R-1000 can
be returned to its original
configuration at any time.

Here, then, is a step-
by-step record of these
changes:

1. First, remove both the top
and bottom covers from the
receiver. The speaker leads
can be easily slipped off the
speaker terminals.

2. Remove 2 wires, white/
brown and white, from ter-
minal #1 of the AMW mode
switch, and tie these leads
off, taping the ends to pre-
vent shorts. Terminal num-
bering (on the Mode switch)
is derived from the R-1000
Service Manual and is not
clearly marked on the
switches themselves. How-
ever, terminal #1 on the



AMW mode switch is the
one to which the wire pairs
white/brown and white are
terminated.

3. Remove the white/red
wire from terminal #2 of the
AMN mode switch and sol-
der to terminal #1 of the
AMW mode switch. Again,
identify terminal #2 as the
one to which the white/red is
terminated.

4. Add a wire from terminal
#2 of the AMN mode switch
now vacant as a result of
step 3 above, and dress it
near the vto case, running it
through the slot formed be-
tween the vfo case and the
receiver circuit board to the
top side of the chassis. Con-
nect this new wire to resistor
R80. The connection should
be made on the lead of R80
nearest to connector #3 (see
Fig. 3). There should be
enough room between the
surface of the circuit board
and the insulated portion of
R80 to make the solder con-
nection

5. On the bottom side of the
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receiver, locate, within a
bundle of wires running
from the Mode switch near
the Band (megahertz)
switch, the orange wire run-
ning between terminal #4 of
the USB mode switch (this is
the only orange wire on the
USB Mode switch). Then
find terminal #8 of connec-
tor #4 on the top of the
chassis. Pull the orange wire
away from the wire bundle
at a point near the Band
(megahertz) switch and cut
the wire at a point just
behind the Band (mega-
hertz) switch. Strip about
4" of insulation from both
ends of this wire and solder
a TN914 or equivalent diode
between the two ends of the
orange wire. The cathode
should be closest to the USB
Mode switch and the anode
facing terminal #8 of con-
nector #4 (see Fig. 2).

6. Replace the leads on
the terminal of the speaker
and install the top and bot-
tom covers of the receiver.

Pressing the AMW posi-
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The most advanced

Satellite Video
Processor Available

20,00
= 51 .01

$15,00

$15.00
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shipment by air.

FOURTH
GENERATION

SATELLITE
RECEPTION

NOW!

With D.C.E.’S 70 MHZ
VIDEO PROCESSOR BOARD

FEATURES:
I.F. Strip Includes S.A.W. BP Filter

Discrete 70 MHZ PLL Demodulator

Full AGC & AFC
Normal/Reverse Video

On Board Power Supply Regulation

ASSEMBLED...$449.00

DigiCom Engineering, Inc.

P.0. BOX 1656
KODIAK, ALASKA 99615
(907) 486-5118
ORDERING INFORMATION: Check, M.O. or C.0.D.'s ac-
cepted. Airmail shipping costs within U.S. included in price
iallow | week for delivery) Foreign orders include $5.00 for
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Fig. 3. Receiver unit PC board (top view].

tion on the Mode switch
now selects the 6-kHz band-
width filter for AM-wide re-
ception. Pressing the AMN
position selects the 2.7-kHz
bandwidth filter for AM-nar-
row reception, while the SSB
position remains as before.
The end result is a receiv-
er with bandwidth suffi-
ciently wide for good fideli-
ty during listening periods
when interference is light.
During periods of high inter-
ference or in crowded band
conditions, the bandwidth
of the new AM-narrow mode
iIs extremely sharp, pro-

viding an increased ability
to separate closely bunched
signals. The SSB operation
of the receiver is unaffected
by these changes.

There are other ways to
accomplish the same modi-
fication. One could pur-
chase from Kenwood an ad-
ditional SSB ceramic filter
and substitute it for the cur-
rently installed AM-narrow
filter. But this would be
more expensive, and, | be-
lieve, more work. These
changes improve the opera-
tion of an already fine piece
of radio equipment.

READY..WHEN Y0U ARE

SEMICONDUCTOR SUPERMART
1042 E. GARVEY AVENUE
WEST COVINA, CALIFORNIA 91790

(213) 967-4611

OVER 150,000 TYPES OF MRO ITEMS
ON THE SHELF NOW FOR IMMEDIATE
| OVER THE COUNTER SALES.
Besides the world’s largest selection of
semiconductors, we also stock hard-to-
find RF connectors, caps, chip caps,
trim caps, trim pots, chokes, tantalums,
feed-thru's, fuses, precision caps &
resistors, indicator lamps, etc.
For the common items, anywhere will
do ...

for the darn near impossible,
CALL Us!!

* (213) 967-3846 .,
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Dave Schmarder N2DS
11 Beaver Avenue
Beaver Dams NY 14812

Add a Touch of Class

to CB Conversions

Converting a Hy-Gain board to 10 meters is only half ‘the story.
Try adding a digital readout and scanning capability . . .

H ave you been bitten by boards look interesting?

the ten-meter FM bug?
Do those Hy-Gain CB
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have a lot of fun. Since the
Here is your chance todo a actual rf conversion of the
little bit of building and Hy-Gain boards has been
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Fig. 1. All transistors — 2N3904. All unmarked resistors are Tk Ohms. All + are 5 volts. All

diodes — TN4148.
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well described in past 73
Magazines,' | will only deal
with this digital-scanning
frequency selector.

This circuit will give you
direct frequency readout.
Example: 60=29.60 MHz,
and so on. There are 40
channels available at
10-kHz increments with a
repeater offset for 20 of
these channels. A squelch-
operated scanner allows
you to search the band
without lifting a finger.

The crystal in the radio
which is 11.8066 MHz has
to be changed to 12.69166
MHz. This crystal can be
obtained from Jan Crystals
in Ft. Myers, Florida. Pins 8
and 9 of the PLL-02 have to
be tied to plus 5 volts (pre-
load to binary 192). Pin 10
must be separated from pin
9. This is the conversion
that differs from the origi-
nal in the reference. It is im-
portant to get a CB board
with a 16-pin PLL chip. The
ones with 18 pins require
changing the chip to a
PLL-02 and rewiring.

The best way | found to
build this is shown in Fig. 2.
| use perfboard with the
holes spaced at .1 inches.
The parts are not critical,
but an LS series IC can be
used to reduce current
drain. Five volts must be
provided and a 7805 IC can
be mounted on the TA7205P
heat sink on the radio.

Refer to Fig. 1 for the fol-



lowing circuit details. 1C1 is
a BCD-to-binary converter.
The PLL-02 IC in the radio
requires a binary code to se-
lect the frequency we want.
But to make it easier for us
to select the frequency, it is
converted from BCD. IC2
and IC3 are up/down count-
ers that provide the se-
quence counting and the
memory for the selected
frequency. The counters
are driven from |1C4, IC5,
and 1C6, which are gated
astable multivibrators. IC7a
is used as a Schmitt trigger
which is driven from the
squelch output. A dc signal
must be fed to this so that a
high level (greater than one
volt) will raise up the base
of Q120 in the radio, thus
squelching the radio. IC8
and 1C9 are BCD decoder/
drivers for the LED read-
outs. The pinout of the
readouts depends on what
type of common anode dis-
plays they are. IC10 is a bi-
nary adder. This circuit

“adds” 3 to any number
found at the output of IC2
(0 to 4). This will let the LED
display read the operating
frequency, not just a chan-
nel number. For example,
when the outputs of [C2
and IC3 are all zero, the fre-
quency of the radio is 29.30
MHz. But without IC10, the
readout would read “00”.
But with the 3" added, the
readout reads 30"

S1a and S1b is a momen-
tary SPDT center-off toggle
switch. When the switch is
closed in either direction, it
turns off the transistor asso-
ciated with it and this al-
lows the up or down multi-
vibrators to operate. S2, the
scan switch, when closed
prevents the squelch cir-
cuits from starting the 1C6
multivibrator, which is used
to run the scanning section.
The repeat switch, S3, when
open does nothing to the ra-
dio. But when closed, it will
add 100 kHz to the operat-
ing frequency on receive

Full Service Shop e Spectrum Analysis ®Antennas
New and Used Equipment eCW-SSB-FM, Etc. = Towers
FCC Study Guides = Code Tapes *Books eAccessories

Specialists in Amateur Radio,

only. When the PTT is
pushed, the radio will trans-
mit on the displayed fre-
quency. The anode of D106
in the radio provides about
7 volts in receive only,
which makes this offset
possible. A special note:
This offset circuit works on-
ly between 29.30-29.39 and
29.50-29.59 MHz. But the
repeater inputs are be-
tween 29.51 and 29.59 MHz.

Another feature of this
circuit is that when the ra-
dio is turned on, the fre-
quency will be 29.60 MHz,
which is the international
simplex calling frequency.
This is done by slowly bring-
ing up pin11 on IC2 and IC3
during power-up.

In closing, | would say
that the use of this circuit
really adds polish to these
converted CB boards. |
would like to thank Charlie
DeVoe WA2IU] for build-
ing one of these, to show it
could be repeated, and for
his opinion of its operation.
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| welcome any comments,
and | will reply to any ques-
tions when an SASE is
enclosed.

Reference

1. Howard Knickerbocker
K1DCS, Andrew Weise N1XN,
and Robert Stielau W1WRO,
“CB to 10 FM—best conversion
yet?", 73 Magazine, January,
1980, p. 117.

GILFER’S
“BEST SELLER”
SHORTWAVE
_, BOOKS

Short-Wave Listening
And Contemporary
Electronic Gear.

MON, TUES, WED.
9:30-6:00 PM
THURS, FRI.:
9:30-8.00 PM
SAT.: 9:30-3:00 PM

SPECTRONICS '° - _)':5

1009 GARFIELD ST. OAK PARK, IL. 60304 "%

CLOSED
SUNDAYS,

HOLIDAYS
LB
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New 5th Edition

CONFIDENTIAL FREQUENCY LIST
Identifies 9,000 non-broadcast shortwave
stations (utility, coast, military, FAX, etc)
from 4-28 MHz. Includes "Updater” $10.95
ppd USA, $13 UPS, US$16 elsewhere. Up-
dater separately $2.50.

1983 Edition

WORLD RADIO TV HANDBOOK
“Bible" of the SWL — comprehensive list of
all shortwave broadcasters with all details—
plus new receiver reviews. $17.50 ppd USA,
$19 UPS; US$25 elsewhere.

Totally New 2nd Edition

GUIDE TO RTTY FREQUENCIES
Details on 5,500 radioteletype stations (in-
cluding Press skeds) plus reverse list by
callsign. How to read USSR Cyrillic. $9.95
ppd USA, $12 UPS; US$14 elsewhere.

1. CFL+ Updater+ RTTY: $21, UPS.
5;5%#; 2. GFL +U§dater +WRTVH; $27, UPS.
3 RTTY+WRTVH: $26, UPS.
SAVE 4 ALL 3BOOKS: $36, UPS.

NOTE: All SPECIAL OFFER books shipped UPS (Ex-
cept Canada, AK & Hi). First Class Mail add $1.00, per
book. Non-UPS orders shipped USPS Book Mail.
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GILFER SHORTWAVE

Dept.732, Box 239, Park Ridge, NJ 07656
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A0 *M78

;
W o

e

PORTAPEATER®

$179.00 assembled M100O A $99.00 assembled

g INSTANT REPEATER b
ANY BAND ANY MODE

type radios
P - *Complete Timer

=
e

o I="'::"l""l"ﬂ"‘hF"Eﬁu’i‘liﬂ n
* An Instant et R e
Repeater  (Fully tested, programmed, assembled)

W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021
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* Built In Test
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SATELLITES

AMATEUR SATELLITE NEWS

CQ CQ Earthside de 5T7T5-9

Well, maybe not, but there is a good chance that amateur radio will be among the as-
tronauts’' leisure-time activities aboard STS-9, the ninth flight of NASA's Space Shuttle.
Dr. Owen Garriot WSLFL, one of four STS-9 crew members, will operate a small 2-meter

FM rig, if all goes according to plan.

Actually, though the proposal has plenty of support from the amateur community,
MASA has yet to grant its final approval. W5LFL himself is said to be pushing for the ham
activity, and there is plenty of backing from the ARRL, AMSAT, and a number of promi-

nent individual amateurs,

Yet to be decided is the format of the space-borne amateur festivities. A free-for-all op-
eration would likely result in the greatest pileup of all time, complete with frayed nerves
and rising tempers. A much more organized method will no doubt evolve—perhaps aven
a series of one-way transmissions from WS5SLFL to the thousands of us listening on the

ground.

Iskra—Again!

Cosmonauts aboard Russia's Salyut 7 space station have once again launched an ama-
teur satellite. Iskra 3, like its predecessor Iskra 2, was literally tossed out the back door by
the cosmonauts, who pushed it through an air lock normally used to jettison refuse. The sat-
ellite was launched |ast November 18 and features a telemetry beacon on 29.583 MHz.

If the example of Iskra 2 is the norm, Iskra 3 may be short-lived. |skra 2 survived only
eight weeks in orbit following its May 17, 1982, launch before plunging back into the at-
mosphere. And what of the never-mentioned Iskra 17 If the Soviets know, they aren't

telling.

Orbital Calendars

Once again this year, Project OSCAR, Inc., has produced an orbital calendar for ama-
teur satellite users. The 1983 version contains the time and longitude of every north-
bound equatorial crossing for each of the amateur satellites carrying a communications
transponder: OSCAR 8, RS5, RS6, RS7, and RS8. It's a real time-saver.

The calendar is available in the USA, Canada, and Mexico for a $10 donation ($12 else-

where). Send a mailing label, along with your check or money order, to: Project OSCAR,
Inc., PO Box 1136, Los Altos CA 94022,

Thanks to Amateur Satellite Report and the WS5Y! Report for portions of this month's
news.—Jeff DeTray WBBBTH, 73 Staff.

Amateur Satellite Reference Orbits

OSCAR B R5-3 R5-6 RS5-T7 RS-8
Date UTC EQX UTLC EQX O©TC EQX UTC EQX UTC EQX Date
Feb 1 gog2 B9 gls4 183 g0ds BO pgag 78 gll3 92 h 4
2 g8y 8l 8149 104 2149 167 8157 147 g11g 93 2
3 gg1l1 82 Bl4a4 104 134 185 2147 186 #@1e7 93 3
4 g@le 83 8l38 194 #8118 183 @138 185 BlP4 94 4
5 b2 B84 8133 104 2183 1080 128 104 2181 95 5
(] 8824 B85 0128 104 fgB48 9B 2119 1904 659 96 6
7 Be29 Be6 gl22 185 g3z 96 8189 183 Bgp56 97 T
B 8P33 88 #8117 1485 @Bl7 93 g@gs9 1@z g@s3 97 B
9 ge3g B9 8112 185 gasl 91 gds58 1@l ggs@8 98 2
18 PB4z 99 8186 185 g145 119 gg4g 1@0 g047 99 1@
11 gg4e 51 gl@l 185 #129 lle6 gg3ig 99 0044 100 11
12 #@s1 92 ggs6 185 @114 114 8g@21 98 g@42 101 12
13 pess 93 gEs50 1@8s #4859 112 gal1l a7 ae39 1@2 13
14 2859 94 0045 186 043 189 8081 96 g036 1062 14
15 @184 96 2839 186 ggzs 187 2151 125 #0833 163 15
16 ales 97 #0834 186 g8l2 185 P14l 125 803Q0 104 16
17 g113 98 G229 l1lée6 0156 132 gl132 124 g2 185 L7
18 @117 99 8ge23 187 2148 138 gl122 123 @025 106 18
19 g121 18 gale 187 g1zs 127 0112 122 GR22 196 159
208 Bl26 101 g013 187 2118 125 p1e3 121 aels 187 28
21 g13@ 1@z e8a7 187 ggs4 123 ge53 128 Pdgle 1E8 21
22 2135 183 ggg2 187 Pe39 128 gP43 119 P13 109 22
23 8139 185 @156 137 g@23 118 o234 118 gd1l1 110 23
24 goge B@ @151 138 goes lle gg24 117 gops 111 24
25 g@as B8l Pl145 138 B151 143 0014 117 gggs 111 25
26 gees B2 8140 138 Pl36 141 2885 116 gep2 112 26
27 g8l1l3 B3 #3135 138 #1228 139 8154 145 B159 143 21
28 B8l8 B4 8129 138 Ales 136 #l145 144 2156 144 28
Mar 1 ggz22 B6 #l24 139 BB58 134 Bl35s 143 gl153 145 1
£ @27 87 #119 139 g@34 132 #125 142 8151 146 2
3 Pe31 &8 #1131 139 #4819 129 8116 141 @148 146 3
4 e@35 B9 g1e8 139 gepd4 127 8106 140 gl45 147 i
5 g4@ op 21e3 139 #8147 155 gg56 1319 142 148 5
6 gd44 09l P@s57 la@ 2131 152 0a47 138 6139 149 &
T g04B 52 gas2 148 Blle 158 PR3y 138 gl3ie 150 7
B @ps53 93 0047 148 gl1el 148 aaz7T 137 #8134 150 f
9 B@s57 895 241 149 P45 145 ggle 136 8131 151 4
18 #8182 96 0836 148 ge3g 143 gPg8 135 gl128 152 18
11 glee 97 Pe3l 140 ggld4 141 #8158 l64 @125 1532 11
12 g1l 98 g825 141 @158 168 @148 163 #1222 154 12
13 @115 99 gg28 141 #8142 166 Bl3B le62 #1119 154 13
14 2119 1088 ge15 141 8127 163 8129 1461 B117 155 14
15 Bl24 181 gog9 141 8112 161 #119 168 0114 156 15
16 128 183 gopd 141 8856 159 #8109 159 811l 157 16
17 8132 184 gl58 172 8041 156 810@ 159 glgs 158 7 5

SOCIAL EVENTS

Listings in this column are provided free of
charge on a space-available basis. The fol-
lowing information should be included in
every announcement: sponsor, event, date,
time, place, city, state, admission charge (if
any), features, talk-in frequencies, and the
name of whom to contact for further informa-
tion. Announcements must be received at 73
Magazine by the first of the month, two
months prior to the month in which the event
takes place. Mail to Editarial Offices, 73 Mag-
azine, Pine Street, Peterborough NH 03458.

ARLINGTON HEIGHTS IL
FEB 6

The Whealon Er:-rnrnunity Hadio Ama-
teurs will hold their hamfest on February
B, 1983, at Arlington Park Race Track Expo
Center, Arlington Heights IL. Tickets are
$3.00 at the entrance and $2.50 in ad-
vance. Doors will open at 8:00 am. Flea
market tables are free and plenty of floor
space will be available. There will be a
large commercial area (including a com-
puter section), awards, and clear, paved
parking. Talk-in on 146.01/.61 and 146.94.
For general information, call W3JTO at
(312)-231-9524. For advance tickets, send
an SASE to WCRA, PO Box QSL, Wheaton
IL GO187.

MANSFIELD OH
FEB 13

The ARRL-approved Midwinter Ham-
festiAuction will be held on Sunday, Feb-
ruary 13, 1983, beginning at 8:00 am, at the
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Richland County Fairgrounds, Mansfield
OH. Tickets are $2.00 in advance and
$3.00 at the door. Tables are $5.00 in ad-
vance and $6.00 at the door. Half tables
are available. Talk-in on 146.34/.94. For ad-
ditional information or advance tickets,
contact Harry Frietchen KBHF, 120 Home-
wood Road, Mansfield OH 44906, or
phone (419)-529-2801 or (419)-524-1441.

MARLBOROUGH MA
FEB 20

The Algonquin Amateur Radio Club will
hold its annual flea market on Sunday,
February 20, 1983, at the Marlborough Jr.
High School, Marlborough MA. Admission
is $1.00 and children under 12 will be ad-
mitted free. The doors will open at 9:00 am
for dealers and 10:00 am for buyers. Re-
freshments will be available. Tables re-
served before February 12, 1983, are $7.00:
any remaining tables will be $10.00 at the
door. Talk-in on 146.01/.61 and 146.52. For
table reservations or more information,
contact Algonquin ARC, PO Box 258,
Mariborough MA 01752.

MELVILLE LI NY
FEB 20

The Long Island Mobile Amateur Radio
Club Indoor Hamfest will be held on Feb-
ruary 20, 1983, from 9:00 am to 5:00 pm, at
the Electricians Hall, 41 Pinelawn Road,
Melville LI NY, located just north of Exit 49
of the Long Island Expressway (495), Gen-

aral admission is $3.00 and sellers’ tables
(4' % 8' with oval corners) are $10.00 in ad-
vance. Food and refreshments, lots of
parking, and coat and equipment check-
ing wlll be available. For reserved tables,
contact Hank Wener WB2ALM, 53 Sher-
rard Street, East Hills NY 11577, or phone
(516)-484-4322 between 10:00 pm and mid-
night. For additional information, phone
Sid Woalin K2LJH in the evening at
(516)-379-2861.

015, and 146.52. For reservations, send
checks made payable to SERCOM, Inc., to
Hamfest Committes, RD #1, Box 56V, Blue
Ball PA 17519.

ROBBINSDALE MN
FEB 26

The Robbinsdale Amateur Radio Club
(KOLTC) will hold its Midwinter Madness
Amateur and Computer Fest on February
26, 1983, beginning at 8:30 am, at Sacred
Heart Church School Auditorium, 4087
West Broadway, Robbinsdale MN., Gener-
al admission is $2.00 in advance and $3.00
at the door. Contact Bob Reid NOBHC,
19725 Jackie Lane, Rogers MN 55374, for
commercial exhibit space (tables are
$15.00 each). Flea-market space is avail-
able from Barry Blazevic WBOFBN, 5437
Virginia Avenue N., New Hope MN 55428.
Doors will open for setups at 7:00 am. Ac-
tivities will include seminars on antennas,
towers, and computer interfacing, as well
as a slide presentation on the voyage of
the Viking ship Hjemkomst. Lunch will be
available in the building.

ELKIN NC
FEB 20

The sixth annual Elkin Winter Hamfest
will be held on Sunday, February 20, 1983,
at the Elkin National Guard Armory, lo-
cated two miles off Interstate 77 at Exit
#85 in Elkin NC. Doors will open at 0800 to
the public, and breakfast and lunch will be
served at the hamfest by the Foothills
ARC of Wilkesboro NC and the Briarpatch
ARC of Galax VA. Talk-inon 144.77/145.37,
146.22/.82, and 147.69/.09. For ticket In-
quiries, table reservations, or other infor-
mation, contact either George Reeves
WD4BMG, Route 6, Box 412, North Wilkes-
boro NC 28659, (819)-670-2B03, or Tommy
Lineberry WD4BTF, 308 Poplar Street,
Galax VA 24333, (703)-236-8424,

GLASGOW KY
FEB 26

The Glasgow Swapfest will be held on
Saturday, February 26, 1983, beginning at
8:00 am Central time, at the Glasgow Flea
Market Building, 2 miles south of Glasgow
just off highway 31E, Glasgow KY. Admis-
sion is $2.00 per person. There is no addi-
tional charge for exhibitors. The first table
per exhibitor will be free, and extra tables
will be available for $3.00 each. There will
be a large heated building. free parking,
free coffee, and a large flea market. Talk-
in on 1486.34/.94 or 147.63/.03. For further
Information, write Bernie Schwitzgebel

LANCASTER PA
FEB 20

The 1983 Lancaster Hamfest will be
held on Sunday, February 20, 1983, from
0800 to 1600, at the Guernsey Sales Pavil-
ion, US Route 30 East, Lancaster PA. Gen-
eral admission is $3.00 for all hams and
dealer personnel. Table fees are $10.00 in
the main display area and $6.00 in the an-
nex area. There will be tailgating if weath-

er permits. Dealer setup is at 0600 by res-
ervation. Talk-in on 146.01/.61, 147.615/

WA4JZ0, 121 Adairland Court, Glasgow
KY 42141,



JENSEN BEACH FL
FEB 26

The Martin County Amateur Radio As-
sociation will hold its annual free hamfest
on Saturday, February 26, 1983, from 8:00
am to 4:00 pm, at Langford Park, Route
707, Jensen Beach FL. There will be free
table or tallgate space and free admis-
sion. Food will be available or bring your
own picnic. There is an area for cooking
and playing, so bring the family. Talk-in on
146.46/147.06 (Stuart repeater). For more
information, write MCARA, PO Box 1901,
Stuart FL 334095.

LAPORTE IN
FEB 27

The LaPorte Amateur Radio Club Winter
Hamfest will be held on Sunday, February
27, 1983, at the LaPorte Civic Auditorium,
LaPorte IN. The donation is $2.50 at the
door and tables are $1.00 each. Dealers
will receive help unloading starting at
about 6:00 am. For more information or
reservations, send an SASE to PO Box 30,
LaPorte IN 46350.

LIVONIA MI
FEB 27

The Livonia Amateur Radio Club will
hold its 13th annual LARC Swap 'n Shop
on Sunday, February 27, 1983, from 8:00
am to 4:00 pm, at Churchill High School in
Livonia M|. Reserved table space (12-foot
minimum) is available, Talk-in on
144.75/145.35 and .52. For further informa-
tion, send an SASE (4" x 9") to Neil Coffin
WABGWL, cfo The Livonia Amateur Radio
Club, PO Box 2111, Livonia MI 48151.

VIENNA VA
FEB 27

The 10th annual ARRL-approved winter
season hamfest, WINTERFESTTM "'B3,
celebrating the 20th anniversary of the
Vienna Wireless Society, will be held on
Sunday, February 27, 1983, beginning at
8:00 am, at the Community Center, 120
Cherry Street, Vienna VA. Tickets are
$4.00 and sales tables are $5.00 and
$10.00. Parking is free. Features will in-
clude a CW contest, commercial displays,
an indoor flea market, and outdoor Frost-
bite tailgating. Excellent food service will
be available. Talk-in on 146.31/.81 and
146.52. For additional information, send
an SASE to WINTERFEST 'B3, PO Box 418,
Vienna VA 22180, or call Jeff Wilkes
W4NFA at (703)-281-4249 or on the Virginia
Sideband Met.

MORRIS PLAINS NJ
MAR 4

The Split Rock Amateur Radio Associa-
tion will hold its sixth annual electronics
auction on Friday, March 4, 1983, at VFW
Post #3401, State Route 53, Morris Plains
NJ. The Morris Plains VFW hall is located
a short distance from US 202 and NJ 10
and is easily reached via |-80, |-287, and
US 46. Admission is $1.00. Doors will open
at 7:00 pm for unloading and inspecting
equipment and the auction will com-
mence at 8:00 pm sharp. ltems to be sold
must be working equipment and loose
parts must be bagged in the largest quan-
tity possible. Acommission of 10% will be
taken on the first $50.00 of each sale.
Commissions are payable in cash only.
Refreshments will be available. Talk-in on
146.385/146.985 (WR2ADB) and 146.52.
For more information, please write to
SARA, PO Box 3, Whippany NJ 07981.

OLD BRIDGE NJ
MAR 6

The Old Bridge Radio Assocation will
hold its third annual auction on March 6,

~See List of Advertisers on page 114

1983, at the K of C Hall, Pine Street (just
off Route 18), Old Bridge NJ. Doors will
open for registration and inspection at
8:00 am and the sale will begin at 10:00
am. Admission is $2.50. On successful
sales, there will be a club commission of
10% on the first $100 and 5% on the re-
mainder. Food and drink will be available.
Talk-in on .72/.12, .34/.94, and .52, For
more Information, contact Fred Goldberg
WAZBJZ, 29 Clearview Road, East Bruns-
wick NJ 08816, or phone (201)-257-8753.

SOUTH ST. LOUIS MO
MAR 11

The Jefferson Barracks Amateur Radio
Club will hold its annual auction and ham-
fest on March 11, 1983, at the Carondelet
Sunday Morning Athletic Club in South 51,
Louis MO.

FORT WALTON BEACH FL
MAR 12-13

The Playground Amateur Radic Club
will hold its 13th annual North Florida
Swapfest on Saturday, March 12, 1983,
from 8:00 am to 4:00 pm, and on Sunday,
March 13, 1983, from 8:00 am to 3:00 pm, at
the Okaloosa County Fairgrounds, Fort
Walton Beach FL.

MARTINSVILLE IN
MAR 13

The Morgan County Amateur Radio
Club will sponsor the Martinsville Ham-
fest on March 13, 1983, beginning at 8:00
am, at the Morgan County 4-H Building
and Fairgrounds. Admission is $3.00 In
advance and $4.00 at the door; children 11
and under will be admitted free. Flea-mar-
ket space with a table is $5.00 and flea-
market space without a table is $3.00. Pre-
mium tables are $20.00. Tables will be
available on a first-come basis and the
best spaces will be assigned first. Vendor
setups will start at 5:00 am and parking
will be free. Talk-in on 147.66/.06. For tick-
ets, table reservations, and information,
send an SASE to Ailean Scales KASMBK,
3142 Market Place, Bloomington IN 47401,

ERIE PA
MAR 19

The Radio Association of Erie PA will
hold The RAE Eyeball QS0 Party on Satur-
day, March 19, 1983, at the Perry Highway
Hall, 810 of a mile south of |-80 on the
west side of Route 19. Admission is $2.00
per person. Tables (8-foot) are $3.00 each
and are by reservation only. Food will be
available. There will be FCC testing for ap-
plicants that mail Form 610 to the Buffalo
office by February 22nd. Talk-in on .01/.61
and .22/.82.

MARSHALL MI
MAR 19

The Southern Michigan ARS and the
Calhoun County Repeater Association
will hold the 21st annual Michigan Cross-
roads Hamfest on March 19, 1983, begin-
ning at 8:00 am, at the Marshall High
School, Marshall MI. Tickets are $2.00 at
the door and $1.50 in advance. Table
space is $.50 a foot. Doors will be open at
7:00 am for exhibitors and there will be
plenty of carry-in help and free parking.
Food service will be available in the cafe-
teria. For tables or tickets, contact SMARS,
PO Box 934, Battle Creek MI 49016, or
phone Chuck Williams at (616)-964-3197.

MIDLAND TX
MAR 15-20

The Midland Amateur Radio Club will
hold its annual St. Patrick’s Swapfest on
March 19-20, 1983, from 8:00 am to 6:00
pm on Saturday and from 8:00 am to 3:00

pm on Sunday, at the Midland County Ex-
hibit Building, east of Midland on High-
way 80 on the north side. Pre-registration
is $5.00 (at the door, $6.00). Tables are
$4.00 each. Refreshments will be avail-
able. Talk-in on .16/.76 and .01.61. For fur-
ther information and reservations, please
contact Midland Amateur Radio Club, PO
Box 4401, Midland TX 79704,

JEFFERSON Wi
MAR 20

The Tri-County Amateur Radio Club will
hold its annual hamfest on March 20, 1983,
from 8:00 am to 3:00 pm at the Jefferson
County Fairgrounds, Jeffersord WI. Tickets
are $2.50 in advance and $3.00 at the door.
Tables are $2.50 in advance and $3.50 at the
door. Parking is free and there will be plenty
of food avallable. Talk-in on 146.52,
146.22/.82, and 144.89/145.49. For more in-
formation, advance tickets, and tables,
send an SASE to Horace Hilker K9LJM, PO
Box 204, 261 E. High Street, Milton WI
53563.

TRENTON NJ
MAR 20

The Delaware Valley Radio Association
will hold its 11th annual flea market on
Sunday, March 20, 1983, from 8:00 am to
4:00 pm, at the New Jersey National
Guard 112th Field Artillery Armory, Eg-
gerts Crossing Road, Lawrence Town-
ship. Registration is $2.50 in advance and
$3.00 at the door. There will be an indoor
and cutdoor flea-market area and refresh-
ments, including breakfast at 7:00 am.
Sellers must bring their own tables. Talk-
in'on 146.52 and 146.07/.67. For further in-
formation, send an SASE to DVRA, PO
Box 7024, West Trenton NJ 08628,

CIRCLEVILLE OH
MAR 20

The Teays Amateur Radio Glub will hold
its sixth annual King of the Pumpkin Ham-
fest on Sunday, March 20, 1983, from 8:00
am to 4:00 pm, at the Pickaway County
Fairgrounds Coliseum. Tickets are $2.00
in advance and $3.00 at the door. Tables
(8-foot) are $4.00 in advance and $5.00 at
the door. Doors will be open for setups on
Saturday at 4:00 prm and overnight securi-
ty will be provided. A large parking area
and food will be available. Talk-in on
147.78/.18 and .52/.62. For additional infor-
mation, please send an SASE to Dan
Grant WBUCF, 22150 Hulse Road, Circle-
ville OH 43113, or phone (614)-474-6305.

STERLING IL
MAR 20

The Sterling/Rock Falls Amateur Radio
Society will hold its 23rd annual hamfest
on March 20, 1983, beginning at 7:30 am,
at the Sterling High School Field House,

1608 4th Avenue, Sterling IL. Tickets are
$2.00 in advance and $2.50 at the door.
Commaercial tables and flea-market tables
requiring electricity are $5.00; all others
are $3.00. A concession stand, free park-
ing, and overnight space for self-con-
tained campers will be available. There
will be commercial distributors, dealers,
and a large flea market. Talk-in on
146.25/.85 (WOMEP). For advanced tickets,
tables, and information, contact Sue Pe-
ters, 511 8th Avenue, Sterling IL 61081, or
call (815)-625-9262.

BLACKSBURG VA
MAR 21-24

The Virginia Polytechnic Institute and
State University will hold a Personal Mi-
crocomputer Interfacing and Scientific In-
strumentation Automation Workshop on
March 21-24, 1983, on the Virginia Tech
campus in Blacksburg VA. The workshop,
directed by Drs. Paul Field, Chris Titus,
Jon Titus, and Mr. David Larsen, is hands-
on, with the participant designing and
testing concepts with actual hardware.
The charge is $595.00. For more informa-
tion, write Dr. Linda Leftel, C.E.C., Virginia
Tech, Blacksburg VA 24061, or call
(703)-961-4848.

JOHNSTOWN PA
MAR 27

The Conemaugh Valley Amateur Radio
Club will hold its sixth annual hamfest on
Sunday, March 27, 1883, from 8:00 am to
4:00 pm, at the East Taylor Fire-Hall, which
is located on Route 271, 5 miles south of
Route 22 (4 miles north of Johnstown).
There will be plenty of food and refresh-
ments available. Talk-in on 146.34/.94.

GRAYSLAKE IL
MAR 27

The Libertyville and Mundelein Ama-
teur Radio Society will hold LAMARS-
FEST 1983 on Sunday, March 27, 1983, be-
ginning at 8:00 am, at the Lake County
Fairgrounds, Routes 45 and 120, Grays-
lake IL. Tickets are $2.00 in advance or
$3.00 at the door. Tables (3-foot) are $5.00
each. Reservations are encouraged be-
cause choice locations will be assigned
first. Commercial setups will begin at 6:30
am and other setups will begin at 7:00 am.
There will be free parking, and breakfast
and lunch will be available. Talk-in on
147.63/.03 and 146.94. For tickets, table
reservations, or exhibitor information,
send an SASE to LAMARS, PO Box 751,

Libertyville |- 60048,

BALTIMORE MD
MAR 27

The Baltimore Amateur Radio Glub, Inc.
(BARC), will hold the 1983 Greater Balti-
moare Hamboree and Computerfest on
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March 27, 1983, beginning at 8:00 am, al
the Maryland State Fairgrounds Exhibi-
tion Complex (located east of I-83 exit 17,
three miles north of |-695, north of Balti-
mora), Timanium MD. Admission is $3.00;
children under 12 will be admitted free,
Overnight accommodations are available
inthe immediate area. Amateaur-radio, per-
sonal-computer, and small-business-com-
puter dealers will be present. There will be
an indoor flea market, a large hard-sur-
faced outdoor tailgate area, food service,
free parking, and guest speakers through-
out the day. For additional information
and table reservations, contact GBHA&C,
PO Box 95, Timonium MD 21093-0095, or
phone (301)}-561-128B2. For a recorded an-
nouncement, dial (301}-HAM-TALK,

MADISON Wi
APR 10

The Madison Area Repeater Associa-
tion, Inc. (MARA), will hold its eleventh an-

———

nual Madison Swapfest on Sunday, April
10, 1983, at the Dane County Exposition
Center Forum Building, Madison WI,
Doors will open at 8:00 am for commercial
exhibitors and flea-market sellers, and at
9:00 am for the general public. Admission
is $2.50 per person in advance and $3.00 at
the door, Children twelve and under will
be admitted free. Flea-market tables are
$4.00 each in advance and $5.00 at the
door. Features will include commercial
exhibitors, a flea market, an all-you-can-
eal pancake breakfast, and a barbecue
lunch. Plenty of parking space and nearby
hotel accommodations are available.
Talk-in on 146.16/.76 (WRBABT). For reser-
vations (early ones are advised) or more
information, write to MARA, PO Box 3403,
Madison WI 53704,

SOUTH SIOUX CITY NE
APR 15-17

The 39 Hundred Club will hold the 1983
Midwest ARRBL Convention on Friday, Sat-

urday, and Sunday, April 15-17, 1983, at
the Marina Inn, South Sioux City NE, di-
rectly across the river from Sioux City. On
Saturday, features will include a QCWA
breakfast, a 3900 Club luncheon, an all-
day ladies' program, and an evening ban-
quet with entertainment. There will be
seminars, displays, commercial exhibits,
and a 66-table flea market, all indoors in
the same building. Tables (B ft. x 30 in.)
are $5.00 for the 3 days, $4.00 for Friday
night and Saturday. For table reserva-
tions, contact Al Smith WOPEX, 3529
Douglas Street, Sioux City IA 51104. Ex-
hibitors should contact Jim Boise
KAQGZY, 22 LaSalle Street, Sioux City IA
51104, Setup time is Friday afternoon,
April 15th. Convention fees are $6.00 for
the 3 days; advance banquet reservations
are $10.00 (at the door, $12.00). For ad-
vance banguet tickets and motel reserva-
tions, write to Jerry Smith W@DUN, Akron
|A51001. For general information, contact
Dick Pitner WOFZ0O, General Chairman,
2931 Pierce Streat, Sioux City 1A 51104,

DAYTON OH
APR 23

The Washington University Amateur
Radio Club will hold a reunion dinner on
Saturday, April 23, 1983, at the Dayton
Hamfest. All past members of the club are
invited. For more information, contact
Washington University ARC WOQEV, Box
1128, St. Louis MO 63130.

PARAMUS NJ
MAY 1

The Bergen ARA will hold a Ham Swap
'n' Sell on May 1, 1983, from 8:00 am to
4:00 pm, at Bergen Community College,
400 Paramus Boad, Paramus MNJ. Admis-
sion for sellers is $3.00; buyers will be ad-
mitted free. There will be thousands of
spaces but tailgating only. Sellers must
bring their own tables. Talk-in on .79/.19
and .52. For more information, contact
Jim Greer KK2U, 444 Berkshire Hoad,
Ridgewood NJ 07450, or phone
(201)-445-2855,

We are happy to provide Ham Help list-
ings free, on a space-avallable basis. We
are not happy when we have to take time
from other duties to decipher cryptic
notes scrawled illegibly on dog-eared
post cards and odd-sized scraps of paper.
Please type or print your request (neatly!),
double spaced, on an 8%:" x 11" sheet of
paper and use upper- and lowercase let-
ters where appropriate. Also, please make
a 1" look Iike a '“1," not an "I," which
could be an “el” or an “eye," and so on.
Hard as it may be to believe, we are not fa-
miliar with every piece of equipment man-
ufactured on Earth for the last 50 years!
Thanks for your cooperation.

| am looking for manuais and schematics
for the Gonset G50 6-meter transceiver and
the Conco 611 VHF transceiver, model
861-0611-001. | will pay a reasonable price
for the original manuals or photocopies.

Gary Kohtala DA2XF
USAFS-A, Box 1415
APO NY 09458

| would like to find the schematics or
technical manual for the VHF Engineering
TVX-10 transmitter. | also need the address
of VHF Engineering's new parent company.
| will pay all copying costs and postage
costs.

Lee Robinson WA3HJC
317 Peninsula Dr. #53
Erie PA 16505

| would like a copy of the schematic for
the Wang 629 double cassette deck, which
is part of the Wang 500/600 programmable
calculator.

Dave Overton
1709 W, 30
Austin TX 78703

| need help in identifying some of the
components in the Sabtronics #8610B-A
600-MHz, S9-digit counter. | would like to
identify 2 chips: one is in the preamp of the
prescaler, marked SAB 1009 (also marked
J7940) and the other is in the frequency di-
vider and is marked SP B680B (also marked
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PS 5 A2). Any information on these ICs
would be greatly appreciated.

Patrick Chivington
1478 Grace Ave.
Lakewood OH 44107

| would like to locate a copy of the in-
struction manuals for the Beckman
models 607 and 609 heterodyne con-
verters. These plug-ins extended the fre-
quency range of the Beckman 6100 series
counter.

Lyle Pellock WSMWP
2423 Holt St.
Vienna VA 22180

| am forming a nationwide network of
motorcycling amateur radio operators.
Anyone Interested should please check In
on 3967 kHz at 0300Z on Thursdays. Send
an SASE for more details.

Gary McDuffie AGON
Route 1 Box 90-A
Bayard NE 69334

| am having difficulties running phone
patches with Radio Shack model ET-100T
and ET-100 telephones. Rf is causing in-
terference in the telephones. Can anyone
give: me ideas on how | can clear up the
problem?

Everett C. Bollin WA3DVO
8000 Ray Leonard CL
Palmer Park MD 20785

| need a wrench that can remove the
spanner nut from the microphone jack of
the Kenwood TR-83000. | would also like to
increase the scan delay to 10 seconds. Any
help would be appreciated.

Curtis R. Olsen WAONZQ
Box 115

Regent ND 58650

| have a synthesized 2-10-MHz AM-CW
transceiver made by Delco. Their designa-
tion is Delco 1600. Does anyone know the
military designation, or have a manual
schematic for the unit?

Gary Cain
1428 Marigold Way
South Bend IN 46617

Wanted: two B80-kHz coil assemblies,
part number M42005-1, for the Hammar:
lund HQ-170. They are marked as T10, T11,
and T28 on the schematic.

John Seely WB3EPG
7080 Moore Avenue
Pensacola FL 32511

(904)-456-8096

Has anybody worked out a computer pro-
gram for converting helical scan transmis-
sions such as weatherfax to information
that could be printed on a dot-matrix
printer?

Larry J. Clark
c/o USCG Marine Safety Office
Galveston TX 77550

| need information on X- and K-band traf-
fic-control radar units. | would like to build
X- and K-band oscillators with an cutput of
about 10 W and any schematics or other in-
formation would be greatly appreciated.

A1C Mark LaSalle
Box 2241
APO NY 09130

| am looking for the schematic and manu-
al for the Eico model 249 VTVM. | will pay
for any copying costs.

Len TenEycke VE3INK
132 Silverhill Dr.
Islington, Ontario
MOB 3WT Canada

| am looking for proven modifications or
ideas for improving the Ten-Tec Omni D- or
C-series units. In exchange, | will provide
modification data from my files.

Mickey McDaniel WEFGE
940 Temple St.
San Diego CA 92106

Wanted: bandswitch or individual wafers
for the Hallicrafters SX-110 receiver. Sugges-
tions welcome; whole radios considered.

Nick Adams WA4YKV
3009 NE 14th St
Gainesville FL 32601

| need the manual and voltage specifica-
tions for the Heath HG-10 vfo for 2-80
meters, as well as the manuals for the
HP500B frequency meter, the Ameco R5 re-
ceiver, the Heath FM adapter and the Heath
SSB adapter. Finally, does anyone need an
“as is" TEK oscilloscope?

Kevin Neal
Route A Box 221A
Flippin AR 72634

| am looking for the schematic to an RME
pre-war receiver.

David R. Nadeau
S. 1200 Kelly Ave.
Coeur D’'Alene ID 83814

| need assistance in locating the man-
uals and schematics for the SBE model 34
SSB transceiver and the EMC model 213
tube tester. | will reimburse any expenses.

Jim Seeber
708 Avenue |
Matamoras PA 18336

| am looking for information on software
for using the VIC-20 on RTTY and CW. In ad-
dition, | would like to know if there is a
VIC-20 net or if anyone would be interested
in starting one. Just send your suggested
time and frequency to me.

Dave Land KD5FX
2512 Bonnie
Ponca City OK 74601

| am interested in recelving the Space-
Shuttie communications on 296.8 MHz with
a JIL SX-200 AM-FM programmable scan-
ner. Anyone knowing where | can purchase
a converter system, please contact me.

Lammy Powell
111 Trallview Dr.
Terrell TX 75106

| want to locate the schematic for a
Western Electric #2565 HK 3-73 telephone
with five incoming lines. | am reassembling
the phone with a Western Electric 35AF3A
3-73 pad and a Western Electric 425 ter-
minal block. The telephone will dial out, but
it does not ring properly and the feedback
monitoring system is dead.

H. Lee Hancock, Jr. WANXC
301 Forest Hills Bivd.
MNaples FL 33842

| need the manuals, either originals or
coples, for the Hallicrafters model SX-146
receiver and the companion model HT-46
transmitter. | will gladly pay the costs.

Jamas Hogarth
421 Gruber Rd.

Harleysville PA 19438

| am looking for the operation and
maintenance manual for a Tektronics type
L high-gain, fast-rise-time plug-in for a
model 545 oscilloscope. | will copy the
manual and return it.

Bruce Rahn WB9ANQ
410 Coronado Trall
Enon OH 45323



CIRCUITS

Do you have a technigue, modification, or easy-to-duplicate cir-
cuit that your fellow readers might be interested in? If so, send us a
concise description of it (under two pages, double-spaced) and in-
clude a clear diagram or schematic if needed.

In exchange for these technical gems, 73 offers you the choice of
a book from the Radio Bookshop, to be sent upon publication. Sub-
mit your idea (and book choice) to: Circuits, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publication will be returned if an SASE is enclosed.
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NICAD CHARGER WITH CURRENT AND VOLTAGE LIMITING:
Lamp L1 will glow brightly and the LED will be out when the battery
is low and being charged, but the LED will be bright and the light
bulb dim when the battery is almost ready. L1 should be a light bulb
rated for the current you want (usually the battery capacity divided
by 10). Diode D1 should be at least 1 A, and Z1 is a 1-W zener diode
with a voltage determined by the full-charge battery voitage minus
1.5 V. After the battery is fully charged, the circuit will float it at
about battery capacity divided by 100 mA.—Dave Land KD5FX, Pon-
ca City OK.
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FAST AND RELIABLE PHOTODETECTOR: Using only 3 compo-
nents, this circuit yields very reliable operation. Gates have been
chained together for rapid action and wired in parallel for increased
output current. Analog output can be obtained from either the col-
lector of the phototransistor or the output of the first gate. A pot can
be substituted for the resistor to adjust the circuit’'s sensitivity.—
Terry Fletcher WAQITP, Ottumwa |A.

CRYSTAL OSCILLATOR RE-
PLACEMENT FOR THE COL-
LINS R390A: This circuit, when e
used in conjunction with a div-
ider and phase detector which

are not shown, will replace the
first and second crystal oscilla-
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SIMPLE SWITCHABLE CW SELECTIVITY FOR THE KENWOOD
TS-520S: Open the case of the transciever and remove all the knobs
and dial face plate. Unsolder the five wires from the RIT control.
Remove the RIT control. Mount a 0-5000-Ohm potentiometer with a
push-pull switch in the hole where you removed the RIT control.
Solder a six-inch length of hookup wire to each of the switch ter-
minals on the new control. Connect the five wires to the new control
(these are yellow, blue, orange, orange, and orange). Ground one of
the switch wires to chassis. Connect the other switch wire to the
relay’s coil terminal. Connect the other relay terminal to the
transverter output jack to obtain the 14 V dc for the relay. Discon-
nect the brown SSB i-f lead and attach it to the switching contact on
the relay. Connect the normally-open relay to the CW terminal on the
i-f board. Connect the normally-closed relay contact to the SSB ter-
minal on the i-f board. Reassemble the rig. Calibrate the CW selec-
tivity to a zero-beat obtained on WWV,—Harry A. Ober WBBCGZ,
Canyon Country CA.
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SIMPLE MICROPHONE TIMER: To avoid accidentally timing out a
repeater, install this 555-based timer circuit in your microphone, R1
can be either fixed or variable. A one-megohm resistor and a 100-uF
capacitor provide a one-minute, forty-second cycle. The second cir-
cuit shown will provide a higher keyline output. The subminiature
LED will be visible when mounted into a hole drilled into the micro-
phone. To save space, the circuit can be built directly on the pins of
the 555. The circuit will light the LED when the transmitter is keyed,
and the LED will go out and the transmitter unkey when the timing
cycle is completed.—John S. Wilcox KA4DZY, Millington TN.
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tors in the R390A. The varicap
diode is a nonlinear device, so
oscillation amplitude should be
kept as low as possible. The os-
cillator is a common-base cir-
cuit providing maximum output
impedance, and the 300-pF cou-
pling capacitor feeds a clean
waveshape to the emitter. A 1k

L: PALOMAR TOROID
T25 MIXe |IRON POWDER
#28 9T CENTER TAPPED
0.41 MICRO HENRY APPROX.

trimpot is used to set the de-
sired amplitude.—Eiichi Takar-
ada, Rockford IL. *

FREQ 11=34MHz WITH LESS
THAN 12V CHANGE ON MVAM 115
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NEW PRODUCTS

HAND-HELD COUNTER-TIMER

Global Specialties Corporation an-
nounces the new Model 5000 Counter-
Timer. It is the first portable, hand-heid
instrument of its kind. The 5000 combines
all of the important features and perfor-
mance capabilities of a bench-top unit with
the convenience of a fully portable, battery-
operated instrument. The 5000 measures
768" x 375" x 1.7" and weighs in at 14 oz
(without batteries),

As for performance, the 5000 is designed
1o measure frequency, period, and pulse
width with extreme accuracy and excep
tional reliability. It features full signal
conditioning including: attenuator (x 1,
x 10, x 100), siope selection ( + or — edge
for pulse-width measurement), ac or dc
coupling, and variable trigger level

A high-contrast .43-inch LCD display of-
fers B-digit precision for fast and accurate
readings. LCD annunciators Indicate over-
flow, gate-open, and low-battery condi
tions. With a simple flick of a switch, the
display-storage mode will maintain the last
reading in the display indefinitely,

The 5000 features a unique automatic
master resel logic. This time-saving reset
lunction instantly clears the display and ini-
liates a new measurement cycle eliminat.
ing erroneous partial measurameant.

A self-diagnostic function performs anal-
ysis of internal logic and provides instant
assurance of accurate operation

The 5000 Counter-Timer has 3 modes of
operation: frequency, period, and pulse
width. Signal input is via BNC connector
—input impedance is 1 megohm @& 25 pF
for all modes. in the frequency mode, the
2000 can handie inputs from 0.1 Hz to 50
MHz. Gate times of .01, 0.1, 1.0, or 10 sec-
onds can be selected. Frequency will be
displayed in kilohertz on the easy-to-read
LCD screen.

The 5000 will measure any periods from
25 ns to 10 seconds and dellver a single cy-
cle measurement or an avarage of 10, 100,
or 1000 cycles. Time will be displayed in us.
Pulse-width measurement from 25 ns to 10
seconds can be made. Either the high or
low portion of the input signal can be
selected.

The 5000 Counter-Timer from Global
Specialties.
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All of the controls on the 5000 Counter-
Timer are convenient slide switches and
are front panel mounted. These include:
Trigger Level, Gate Time/Cycles Averaged,
Mode, Power (OniTest/Off), Display (Nor-
maliHold), Polarity (+ to — or - to + edge
selection In pulse-width mode), Coupling,
and Attenuation.

The 5000 is powered by 6 AA nicad or al-
kaline batteries or an optional ac adapt:
er/charger. Optional accessories for the
5000 include a 120-V-ac adapter/charger
(MMAC-2), a 220-V-ac charger/adapter
(MMAC-3), an automobile cigarette lighter
adapter, a 24" BNC input cable terminated
with color-coded quick hooks, an antenna,
and a rugged carmying case.

For additional information, contact
Global Specialties Corporation, 70 Fulton
Terrace, New Haven CT 06509-1942;
(800)-243-6077.

MOSCOW MUFFLER™
WOODPECKER
NOISE BLANKER

The AEA model WB-1 Moscow Muffier
Woodpecker Blanker represents the latesi
of many AEA breakthroughs, This blanker
Is the first to offer effective blanking of the
Russian Woodpecker signal with no modifi-
catlions 1o the receiver required.

The WB-1 is designed to be connected in
the antenna feedline betweean the antenna
and the receiver. The WB-1 effectively
blanks the interfering pulses before Ihey
have been stretched oul by receiver tuned
circuits, thereby causing the least amount
of distortion possible.

Because the WB-1 is a synchronous
blanker, it simply does not overload from
strong adjacent channel signals. The over-
load condition is a significant problem with
all I-f blankers, making the Moscow Muffler
the most effective Woodpecker blanker
under most band conditions,

In addition to the superior blanking fea-
tures, the WB-1 offers an etfective low-
noise broadbanded 6-dB rf preamp with +
13-dBm intercep! point. The preamplifier
may be switched in or out whether or not
the WB-1 is in the blanking mode.

The WB-1 Moscow Muffier Blanker is
available in a transceiver version (model
WB-1C) which features a carrier-operated
relay (COR) for automatic transfer from re-
ceive to lransmit. A COR ADJ control is pro-
vided for adjusting the relay dropout delay
in switching from transmit 10 receive.

The Mode! 340 Thin-Coder™ from CES.

ALPVAMNCED ELECTRONC APPUCATIONS, Bl

rLAIM B AR T HAT

CTAMNLUIEY v

il L
n OF F b do

MOSCOW MUFFLER™

WOODPECKER BLANKER | WHE-)

AEA’'s Moscow MultlerTM Woodpecker noise blanker

The WB-1 features a pulse blanking
width control for reducing the blanking
width to the minimum width necessary to
achieve maximum blanking. The minimum
bianking width will assure the minimum
signal distortion that must result from plac-
ing holes in the raceived signal.

Blanking of both 10- and 16-Hz Wood-
pecker modes Is achleved with the WB-1. At
the time this brochure is being written,
most Woodpecker lransmissions are made
with a 10-Hz pulse repetition rate.

The WB-1 is simple to operate and the
most effective blanker of Russian Wood-
pecker signals that we have been able (o
test, including the most popular blankers
built inlo modern transceivers. The WB-1
will typically display 45 to 50 d8 of
Woodpecker signal attenuation with no
overioad from strong adjacent channel
signals.

The WB-1 comes with a 90-day limited
warranty and is backed by the same AEA
customer service that has eamed AEA &
prominent position in the amateur radio
markel. For more information, contact Ag-
vanced Electfronic Applications, Inc., PO
Box C-2160, Lynnwood WA 98036; (206)
775-7373. Reader Saervice number 478,

THIN-CODER™

The Thin-Coder, the smallest manual
tone dialer made, |5 now being introduced
by CES.

CES president Ron Hankins states, “Tha
Model 340 Thin-Coder is truly a pocket-
sized encoder. You don’t need bulky cases
or pouches to carry it with you.™

The Modei 340 measures 2-1/2" by 318"*
by only 3/4* deep and effectively dials the
user info private networks, campuler ac-
cess, or dimension systems. Its rugged
while case features a brown faceplate and
whiie digit blocks. A convenient normal
high switch allows tlexible volume control.
Up to 10,000 long-distance calls are possi-
ble with the Thin-Coder's long-life S-voit
battery. CES encoders utilize single-con
tact taclile keyboards for extra rellability,

Communications Electronics Special
ties is a leader in the design and manulac-
ture of quality encoder, microphone, inter-
connecl, and other specialized equipment
for communications markeits worldwide.
For complete information on the Thin-Cod-
er Model! 340 Encoder and other CES prod-
uclts, contact Ron Hankins, CES Inc. PO
Box 507, Winter Park FL 32790 (305)
645-0474. Reader Service number 484,

SIMPSON 470
CALCULATOR-STYLE DMM

Simpson Electric Company has intro-
duced a brand-new calculator-style DMM,
the 470.. .a high performance DMM with

teatures that are usually found only on
more expensive units. 25 ranges are provid-
ed, including 1000 voits dc, 750 volits ac,
and 10 Amps acide. All voitage and resis-
tance ranges are protected against tran
sients up to 8 kV at 100 microseconds.

Convenlent recessed human-engineerad
thumbwheel knobs control ranges and func-
tions. An audible tone on the 2000-Ohm
range provides fast checks for shorts and
continuity. A diode test provides quick, good-
bad checks of semiconductor junctions.

The easy-to-read, high-contrast, 3%:-
digit, 7-segment LCD display also features a
low-battery indicator— battery life is about a
year s average use.

The instrument is manufactured by Simp-
son in the USA and carries Simpson's 1-year
warranty. The highimpact, sealed case is
18" x 34" x 7.1". A two-way fold-out stand
provides for convenient bench-top use or for
hanging in an upright position. The 470
weighs less than 1 Ib.

The 470 is supplied complete with UL-
recognized, color-coded test leads with
screw-on alligator clips, 9V battery, and in
struction manual. Optional accessories in-
clude Simpson's Amp-Clamp ac current
adapter, as well as temperature, rf, and high-
voltage probes, and the recently announced
test-lead systems.

“The 470 and other calculator-style instru-
ments will join the growing family of Simp-
son UlL-listed DMMs,” announced Simpson's
sales director, Mel Bushring. “They will be
available from leading electricalielactronics
distributors worldwide.”

For further information, contact Simpson,
Katy Indusiries, Inc, Electrical Equipment
and Products Group, 853 Dundee Avenue,
Elgin IL 60120; (3120687-2260. Reader Service
number 483,

The Simpson 470 calculator-style DMM,



Non-Linear Systems’ PF-5 frequency counter

NEW FREQUENCY COUNTERS

Non-Linear Systems, Inc., recently an
nounced two new digital-panel frequency
counters capable of counting up to 10 MH2z
Designated the PF-4 and PF-5 respectively,
the new couniers are packaged in minia-
ture cases measuring only 15116 x 2% x
3% inches and provide four selectable
timebases: 0.01, 0.1, 1, and 10 seconds. Tha
decimal point may be sxlemally ssilected
and the display may be blanked, dimmed,
or tested externally

The PF4 is a four-digit display, while the
PF-5 is a five-digit display. Intarnal signal-
conditioning circuitry permits input signais
having slow rise and fall times to be accom:
modated without difficulty, and both ac-
coupled or dc-coupled inputs are acceplted

Input impadance is 75 kilohms and input
signal amplitude may be + 3 to + 30 volts
peak-to-peak. The instruments may be field-
modified to accept up to 700 volts peak-to-
peak. The units operale from an axiernal
Svolt-dc supply.

For additional information, contact Non-
Linear Systems, Inc., PO Box N, Del Mar CA
52014. Reader Service number 485,

SOLAR PHOTOVOLTAIC
BATTERY CHARGER

The Phaeton |l photovoltaic battery
charger manufactured by International
Solar Products Corporation of Durham,
Noarth Carolina, is being called "the most
revolutionary developmen! in rechargeable

technology since the rechargeabie bat-
tery.” The unit produces 4.8 voits of direct-
current power at 240 milliamps in peak
sunlight. Four AA celis, two C cells, and two
D cells can be charged with the unit. Bat-
teries are fully recharged in 14 {o 16 hours
of sunshine.

Phaeton |l measurest”™ x 7" and weighs
less than two pounds. it is constructed with
spage-age materials—annodized gold or
silver frame, heavy-duty aluminum battery
cradles, and the same silicone covering
used to protect the solar cells on orbiting
communication sateliites. The unit con-
tains no plastic parts.

According to the manufacturer, the
average consumer could spend as much as
$100 per year on throwaway batteries to
power the portable radios, tape recorders,
toys, games, flashlights, cameras, and
other electronic appliances found in many
homes today.

For additional information, contact
International Solar Products Corporation,

1105 W, Chapel Hill St., Durham NC 27701;

(919)-489-6224. Reader Service number 478,

HIGH-RESOLUTION
SSTV CONVERTER

Microcraft Corporation has announced
the new Videoscan-1000, a high-resolution
a5 TV converter. Although the converter Is
compatible with amateur standard and
first-generation SSTV equipment, the
Videoscan-1000 also has two high-resolu-

The Phaeton |l photovoitaic battery charger manufactured by International Solar Prod-

ucts Corporation

Microcralt's Videoscan-1000 high-resolution SS5TV converter.

tion modes producing 256-line piclures
with 258 pixels per line

The converters pixels are gquantized 1o
&4 levels of gray, and it features a built-in
gray-scale pattern to use in setting controis
as well as three scan rates for opltimum
versalility.

With the Videoscan-1000's splil-screen
mode, four SSTV pictures may be viewed at
one tima, and the buiit-in memory can hoid
one frame of video from the camera or other
sources. Your callsign may aiso be pro
grammed into mamory.

The converter takes care of all switching
batween the transmitler, microphone, and
tape recorder. The only additional aquip-
ment necessary for operation is a camera
and a monitor.

For additional information, contact M-
crocraft Corporation, PO Box 513, Thiens-
ville Wi 53092: (414)-241-8144, Reader Ser-
vice number 481,

SELF-RESET POWER-LINE
INTERRUPTER

Electronic Speclalists expands its Ac
Power-Line Interrupter seriaes to include au-
tomatic reset models. Should ac line volt-
age be disrupted or exceed preset safety
limits, the Power Interrupter disconnects
ac power from controlled apparatus. A
4-minute time delay, followed by automatic
self-resel, helps avold wide voltage fluctua-
tions associated with power-line malfunc-
tions. An optional line valtage monitor Is
avallable.

Intended for Installations operating
unattended for long periods, the Self-reset
Power Interrupter provides safety and
protection for equipment and personnel,

Connecting to the ac line with a standard
3-prong plug, the Sell-reset Power Inter-

rupter can accommodate a 15-Amp resis-
tive load or a 10-Amp inductive load.

For further information, contact Elec-
tronic Specialists, Inc., 171 South Main
Street, PO Box 389, Natick MA 01 780; (617)
655-1532. Reader Service number 477.

RTTY SOFTWARE

John Yurek K3PGP has introduced a line
of TRS8B0 programs for use in the ham
shack.

CW runs on 4K Level | or Level Il and
tumns the stock machine into a CW key-
board and receive terminal. The hardware
interface for the program consists of a
transformer and a transistor, both available
from local Radio Shack stores. The pro
gram features a FIFO buffer and 8 regular
buffers.

CW creates a split-screen display, allow-
ing you to fill the buffer with a return mes-
sage before you transmit. Speeds are ad-
justable from the keyboard, and text editing
is provided for error correction.

RY turns a TRS-80 stock machine into a
5-level (Baudot) teletype machine. This pro-
gram also includes a FIFO buffer and a
split-screen display. It will operate at all
legal amateur speeds, and T/R switching is
controlled automatically.

Both programs use the audio output of
the cassette port to key the transmitter,
without using the cassette relay.

For$1, which is refundable with your first
order, a catalog may be ordered from John
Yurek K3PGP, RD #6, Box 413, Irwin PA
15642, Reader Service number 482.

WIDEBAND ANTENNA
PREAMPLIFIER

Grove Enterprises, prominent manufac-
turer of accessories for scanner and short-

Sell-reset Power Line Interrupter from Electronic Specialists, Inc
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The PRE-1 Signal Amp preampiifier from Grove Enterprises.

wave receplion, has |usl announced its
PRE-1 Signal Amp masthead preamplifier

Designed to provide high-gain, low-noise
amplification for received VHF and UHF
signals, the PRE-1 boasts a mid-band gain
of at least 15 dB with a noise figure of only
1.8 dB.

The Signal Amp consists of a lightweight
antenna-mounted preamplitier module and
an indoor control unit. Switch-selectable
high and low gain allows the user {0 cus-
tomize his signal-enhancing needs

Guaranteed to outperform competitive
indoor preamplifiers, the PRE-1 Signal Amp

Microwave Filter Company's 3923-T TVRO lilter.

comes with all necessary hardware, con-
nectors, and instructions. For additional
information, contact Grove Enferprises, 140
Dog Branch Road, Brassfown NC 28902;
(704}-837-2216.

TUNABLE TVRO FILTER

Microwave Filter Company’s new 3823-T
bandpass filter tunes to any of the 24
TVRO transponders by means of three cali-
brated dials,

When tuned to a particular transponder,
the 3-dB8 bandwidth is 40 MHz with less
than 1.5dB loss. Selectivity is30dB at = 76
MHz The new filter features type-N connec-
tors and passes dc power. Delivery can be
made in ten days from date of order, and
the 3923-T filter comes with specification
sheet and tuning instructions.

For more information contact Emily
Bostick, Microwave Filter Company, Inc.,
6743 Kinne Streel, Eas! Syracuse NY 13057.
Reader Service number 479,

FACSIMILE WEATHER-CHART
RECORDER
BY ALDEN ELECTRONICS

Remember the old adage, “Everyone
lalks about the wealher, bul nobody does
anything about it"? Well, that's not quite
true—If It ever was—and Alden Electron-
ics ol Westborough, Massachusetts, is
surely proof thal somebody really does do
something aboul the weaathear, They have
introduced a facsimile weather-chart-re-
corder kit for the home hobbyist and ham.

Specifically, Alden Electronics is one of
the world's largest manufacturers of radio-
facsimile receiving and recording equip-
ment. . .equipment that prints charts of
significant weather information from
around the giobe, gathered by weather sta-
tions and rebroadcas! in coded form for use
by ships, aircraft, scientific expeditions,
military and oceanographic groups, and
many other stations.

The world depends upon radiofacsimile
weather charts and satellite photographs
for up-to-date information about storms,
icebergs, significant changes in weather
patterns, and other vital data needed by
virtually everyone who livas, works, and
travels in an interdependant world. Mer-
chant marinars, naval otfticers, fishermen,
and small boatmen make critical deci-
sions based on local weather and ocean
conditions. Air lorce officers, pilots, com-
mercial airlines, airport operators, and
others make critical decisions based on
weather and atmospheric conditions.
Modern radiofacsimile and satellite taech-
nology is now able to bring timely and ac-
curate weather information to these users
on a woridwide basis. Correct interpreta-
tion of the information inevitably ieads to
increased salety, improved efficiency,
and even compelitive advantage.

It has been sald that a picture is worth a
thousand words, and so Il seems to be
with weather information whose presen-
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tation in chart or picture lorm is so much
more meaningful to the end user than in-
formation represented merely by strings
ol coded symbols, numbers, and letters
The location of major wealher systems,
storm fronls, areas of violent oceanic or
atmospheric activity, and similar informa-
tion can be seen and understood quickly
on a weather map or from a satelllite pho-
tograph. Therefare, if your own personal
situation or livelihood depends on or Is as-
sociated In any way with weather-ralated
phenomena, you are certainly a candidate
for Alden's goods and sarvices

The Alden weather-chart recorder
prints weather charts and satellite pic-
tures from radiofacsimile signals trans-
mitted by a network of government-owned
and -operated stations located around the
globe.

The recorder regquires an exiernal re-
ceiver. It features solid-state circuitry and

a simple electromechanical design to en-
sure long, trouble-free operation.

The Alden weather-chart recorder uses
electrically-sensitive paper packaged In
handy. disposable cassettes, the 11 .wide
paper requireas no threading...and
replacemeant involves the mere insertion of
another cassette. The printing process is
quiet and free from smoke, odors, and
fumes. No venting is required, and the com-
pact size and light weight permit a variety
of desktop or wall-mounting arrangements.

Background and Amateur Applications

Many hams have their own home weath-
ar stations which record or display tem-
perature, pressure, and wind velocity. . .
and weather s usually a part of the con-
versation between two hams. It's good fun
to tell the other station just how bad (or
how good) your weather is, compared with
that in his own area. Historically, how-
ever, facsimile has been used for the
transmission ol other information—
maps, schematic diagrams, drawings,
pholographs, and other images.

Radio amateurs have often buill their
own fax transmitting and receiving equip-
ment, and many have converted surplus

WEATHER-CHART-RECORDER KIT MODEL 8321
SPECIFICATIONS
Recording rate: 120 spm (scans per minute).
Index of cooperation: 10C 576 CCIR, 169 lines per inch,
Control signals: Automalic start, stop, frame; manual start and frame.
Start: Signal shifting between 1500 Hz and 2300 Hz at a 300-Hz rate for 5

seconds,

Frame: A 1500-Hz signal interrupted by a short burst of 2300 Hz each scan line.
Duration—20 to 30 seconds immediately following start signal.

Stop: Signal shifting between 1500 Hz and 2300 Hz at a 450-Hz rate for 5 seconds.

Circuitry: Solid state

Input impedance: 600 Ohms balanced
Inpui frequencies: FSK-1500 Hz black. 2300 Hz white

Scanning electrode: Stylus bell.

Recording paper: Alfax electrosensitive paper in throw-away cassettes with
puilt-in printing electrode. Each cassette contains 35 feet of 11-inch-wide

paper

inpul voltage: 115 V ac = 10%, 5080 Hz
Maximum power. Standby mode: 10 Watts; operating mode: 30 Watts.

Netl weight: 10.1 pounds

Dimensions: 3-5/8" 4, 17- 116" W, 10-1/2" D.

military or commercial units to this
purpose.

There are several systems of encoding
and decoding fax inlormation for ils
broadcast and reception, all of which
work satisfactorily. None need be dis
cussed here, because the information is
available in a variety of references on the
subject.

Some hams have received the radiofac-
simile weather information direct from the
satellites that broadcast it, while others
prefer to use the information rebroadcast
on the HF bands by weatherfax stations.

in one sense, 1ax is like RTTY, amateur
television, or similar modes of communi-
cation...it is enjoyed by small, select
groups of hams who prefer the challenge
and fun of doing something slightly differ
ent. For a long period of time, hams buill
theirown TUs for RTTY reception and con-
verted old Model 15s or Model 195 to ama-
teur use. Then, with the revolution in solid-
state electronics and computers, home-
made apparalus gave way to commercial-
ly-available units o advanced design and
infinitely increased capability.

it appears that radiofacsimile is now on
that threshold of development at which
commercially-available units have made
home-built or converted surplus units a
thing of the past

Alden's Weather-Chart Recorder

Our staft received two units for test. . .
one ready-to-go, and the other a kit. Each
was accompanied by an amply illustrated
and detailed manual which told how to
connect the unit 1o the receiver, and how
lo tune and adjust it for best reception
and printing. The kit unit had, in addition,
a construction manual which included
pictorial as well as schematic diagrams,
plus detailed step-by-step instructions for
the mechanical and electrical assembly

The Kit

The kit arrived packed in a large box di-
vided into twelve or so intemal compart-
ments, each partitioned from its neighbor
by corrugated paper barriers. Each com-
partment was numbered and contained a
correspondingly-numbered plastic enve-
lope of parts wrapped in protective packing
material. The manual calls out the contents



of each compartment and invites the kit
builder to identify, check off, and repack
gach component ready for use.

Everything you will need, including sol-
der, is included. Most of the more difficult
assemblies have been prefabricated and
subassembled so that you won't have any
trouble with difficult or critical compo-
nents. You assemble the mechanical
parts first, according to a logical step-by-
step procedure. Then, you solder the pre-
cut wires to length and solder them to the
subassemblies. Finally, you interconnact
the wires, harnessing them as you go.

All critical construction, board-stuffing,
testing, and adjusting has been done for
you, meaning that your task will be pleas-
ant, simple, and straightforward.

Two of us started construction on Fri-
day evening, each helping the other with
the work of selecting and pasitioning
parts, fastening them in place, connect-
ing them, and checking them off in the
manual. The work goes fast, and there is
nothing to be done that could not be han-
died by even a beginner.

Saturday evening saw all but final as-
sembly and checkout. . . which took place
on Sunday morning. We logged 24 man-
hours (12 hours total time) on assembly
and test.

Preliminary checkout and test before
hookup to radio receiver is done with a mul-
timeter and consists of measuring some re-
sistances, voltages, and continuity. Again,
each step of the way is detailed in such a
way that the procedure is fail-safe. There is
no such thing as a smoke test.

Operation

Alden thoughtfully included a world-
wide marine radiofacsimile schedule in
which you will find a list of siations
around the world which broadcast the ra-
diofacsimile signals. We tuned our all-
band, general-coverage lcom R70 receiver
to the Halifax, Nova Scotia, and Norfolk,
Virginia, stations whose signals came
roaring in on their assigned frequencies.

Also included is a Facsimile Products
Guide, which is an aid for interpreting HF
radiofacsimile charts transmitted from
the US MNaval Eastern Oceanography
Center in Norfolk VA. The guide is
reproduced with permission of the US
Maval Eastern Oceanography Center,
whose personnel -::riginalw ﬂreparad it.
You will find information covering broad-
cast frequencies and schedules. Each
chart is illustrated and described in detail,
covering atmosphere analysis, at-
mosphere prognoses, oceanographic
analysis, and oceanographic prognoses.
The charts are typical of what is transmit-
ted worldwide. Using this information,
you can tune in to the exact information
you want or need, and immediately start
receiving pictures and charts.

There are only two connections for you
to make with the finished weather-chart
recorder. One is to plug it into the house
mains—115 V ac. The next is to connect
the terminals on the back of the recorder
to the audio output of your receiver and to
ground, respectively. Although the in-
structions called for 600-Ohm output, we
were able to receive perfectly satisfactory
charts using the 3.2-Ohm receiver output.
Later, we built a little impedance step-up
device that transformed the R70's output
to approximately 500 Ohms for a better
match to the unit, although this was not
considered necessary.

After connection, and before turning
the unit on, you make sure that the paper
cassette is properly installed and the cov-
er of the unit (which has a safety interlock)
is snapped into place over the paper
cassette.

As you tune in the USB audio-frequen-
cy-shift signals on your receiver, you will
notice two little LEDs on the top of the re-

corder blinking red and green. The green
LED represents the white image, and the
red LED represents the black image on the
paper. We found that the receiver's RIT (in-
cremental tuning) control helped adjust to
the exact frequencies needed after the
main tuning dial was locked on to the fre-
quency. Proper adjustment is thoroughly
covered In the manual.

The next step is to depress the start
switch, which begins the drum rotation
and the stylus scanning. If the broadcast
is already in progress, you will need to
press the frame button to center the map
on the paper. The weather-chart recorder
is set to receive broadcasts at 120 lines
(scans) per minute, which is the standard
for most stations you will tune.

After a few minutes, you'll see the paper
coming out of the recorder with a map or
picture on it. Then, it's just a matter of
waiting until the map or chart is complete
before you tear the paper (or cut it) to sep-
arate the completed picture.

A very nice feature of the recorder is its
auto-start and auto-stop function, which
allows you to leave the unit in operational
condition, but silent, until a broadcast of
live material begins. The broadcast itself
will issue start and framing pulses which
will activate your recorder and properly
frame the picture.

After a transmission, a stop pulse will
be transmitted, stopping the machine and
placing it in the standby mode, ready for
another chart.

It was fun to see the satellite picture
taken over the North Atlantic just a few
hours before, showing the cloud cover
(what else?) over the New England area.
Much of the United States is covered, as
well as most of the North Atlantic ocean.
You can see the Caribbean islands, some
of Central America, and parts of Green-
land and lceland.

The weather charts containing pres-
sure isobars, temperature and wind-veloc-
ity data, and much more reguire some
study to understand. You'll be fascinated
at all the things you can discover with
your recorder. For example, if you have a
directional antenna, you can tune in the
weather facsimile broadcast stations in
England, France, Russia, Germany, the
Pacific, Australia, Japan, etc,, etc. These
will give you charts and maps, as well as
possible satellite pictures from their own
parts of the world. You could even tell that
DX station what his own weather is like, if
you wanted to!

One of the beiter books available from
Alden is A Mariner's Guide to Radiofacsimi-
le Weather Charts which, in its 127 pages of
text. charts, and photographs authored by
Dr. Joseph Bishop, presents the best under-
standing of the earth’s atmospheric and
oceanic processes | have ever read. It s
simple, lucid, and interesting. Even for
someone who has no formal education in
weather interpretation or analysis, the book
is easily read and understood. By all
means, be sure to order this book.

| must say that Alden has opened my
eyes to an unexpected and pleasant facet
of radio that | had never before experi-
enced, in spite of my 32 years of hamming.
Radiofacsimile reception is fun, it's fasci-
nating, and— believe it or not—it kept me
off the ham bands for two weeks while |
explored the intricacies of the world's
weather. . .through the weather-chart
recorder.

You should avail yourself of the small
(approximately 17" x10"x 4" and light-
weight (about 10 pounds) Alden weather-
chart recorder ($995) and experience a
new thrill in radio. It's guaranteed to be
fun and educational.

For further information, contact Alden
Electronics, Washington Street, West-

Alden’'s weather-chart recorder.

borough MA 01581. Reader Service num-
ber 488.

Jim Gray W1XU
73 Staff

Gene Smarte WBGTOV
Hancock NH

THE ICOM R70

The lcom R70 is a general-coverage
communications receiver covering a fre-
quency range of 100 kHz to 30 MHz. Newly
introduced to the market, it made me anx-
ious to review it and share my Impres-
slons.

As with most hams, | could not resist
the urge to unpack the radio and begin us-
ing it immediately without, of course,
reading the instruction manual. It is be-
cause of this ease of use that | have such
good things to say about it.

The IC-R70 has a front panel that is both
uncluttered and functional. All controls are
clearly marked, and after studying i for a
few minutes | became aware of the radio’'s
versatility. Bringing it to life was extremely
gasy, with just two connections, power ca-
ble and antenna. The 117/235-V-ac input is
standard, with optional 13.8 V dc available.
It is also intemally modifiable to 100/200/
220 V ac. The buiit-in speaker eliminated
hunting around the shack for the phones or
that bullet-riddled speaker that usually
turns up.

The receiver is a quad conversion unit
with its first i-f at 70.4515 MHz. The sec-
ond i-f is at 9.0115 MHz. Without an
antenna, | tuned across about all of its
range, observing the birdies. The few |
found at expected places were, however,
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far below the level of signals present with
the antenna connected.

All of the initial testing took place on
the ham bands using my triband beam.
Twenty meters provided the kind of sig-
nals | was looking for, especially at the
lower portion of the phone band. The R70
features a Pass-Band-Tuning (PBT) sys-
tem allowing you to narrow the width of
frequencies passing through the crystal
filter. The passband can be moved up to
500 Hz from the upper or lower side In 55B
mode (2.7 kHz in the AM mode). With the
control in the OFF position, the passband
is 2.3 kHz wide in SSB mode and 6 kHz in
the AM mode. Using this control, | was
able to hear stations that could not be re-
ceived by using the notch control alone.
Mo information was published as to the
shift and depth of the notch filter, but it
seems as effective as any other I've used.

While the PBT system took some get:
ting used to, the frequency and mode se-
lection did not. The radio has three select-
able-tuning rates, 1 kHz, 100 Hz, and 10
Hz. These controls are located to the right
of the tuning knob and, with a little prac-
tice, | could quickly zero in on the desired
frequency. The one thing that did get a lit-
tle confusing was the fact that the fre-
quency does not roll over. Increasing
from, say, 7.999.9 kHz returned you to
7.000.0 and not on to B.000.0 kHz. This,
however, turned out to be a time-saver
when tuning from high to low ends of a
band or vice versa. A LOCK push-button
also is provided to disable the tuning
knob, preventing accidental changes in
frequency.

To the left of the tuning knob are three
controls marked BAND UP, DOWN, and

Tay o BRI

fcom’s R70 receiver.
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HAM/GENERAL. These are used lo incre-
ment or decrement the most significant
digit of the frequency display when in the
general-coverage mode. When in the ham
coverage mode, these conltrols step you
through 160m, B0m, 40m, etc., skipping all
of the frequencies in between. It does
stop at the new 10, 18-, and 15MHz
bands, also.

Other front-panel controls include CW
(wide and narrow—500 Hz), SSB, ATTY,
AM, and FM (with the optional module).
There is a separate FUNCTION push-but-
lon designed to select the sideband oppo-
site the one you are in and select the nar-
row CW filter. The receiver automatically
chooses upper or lower sideband depend-
ing on whether the frequency is above or
below 9 MHz. A SQUELCH control also is
provided, cbviously getting used more for
the FM mode than any other. It did work
very well in SSB mode, however, but only
on strong stations. Its action was depen-
dent on the agc timing, and in the slow
selting took gquite a while to open (or
close). | cannot see any real need for it ex-
cept in the FM mode.

The frequency-display panel includes a
7-digit readout with 100-Hz resoiution; it
displays which mode and vio is In use.
There are two vio's that can be loaded
with the current frequency information
and called independently ot each other.
An RIT control is provided to shift the re-
celved frequency =800 Mz from the dis-
played frequency. No indication Is given
on the display except for a status LED
showing that the control is in use. A use-
ful feature is the fact that the RIT control
is automatically disabled once the main
tuning knob is moved. It can be re-enabled
anytime by depressing the push-button.
This assures you that you are receiving
the displayed frequency.

A built-in preamplifier and attenuator is
switch-selectable from the front panel
Claimed attenuation is 20 dB, with no men-
tion of the amount of preamplification.
Judging from the S-meter indication, it
seems to be in the order of 6 dB. An agc se-
lector permits a timing of fast or slow, or
OFF. This | found more than adequate for
all types of communications using the
fixed rates. A switchable nolse blanker
proved very effective in both the available
narrow or wide settings. Il also seemed very
affective with woodpecker-type noise. No
decrease in signal levels was perceived
with the noise blanker switched in.

The built-in speaker provided good-
quality reproduction of all types of sig-
nals. In the AM mode, SW broadcast sta-
tions were very enjoyable to listen to
without the high-pitched sound that one
might expect from such a small speaker.
in any event, an external speaker jack is
provided should you wish 1o use i, as
well as a recorder output jack. The latter
oulputs an audio level independent of the
volume-control setting.

Although advertised as a general-cover-
age communications recelver, rear-panel
connectors are provided 1o allow easy use
of the unit with a transmitter or transceiv-
@r. The IC-R70 has a mute input allowing it
to be quleted during transmit, Transmit-
ted signals can be heard in the receiver,
however, by using its monitor function.
The volume ot the monilored signal can
be adjusted with the front-panel control.

The rear-panel accessory socket can
also be used to control VHF and UHF con-
verters. The swilching arrangement is
coverad in sufficient detail in the manual.
Also available on the accessory socket is
an output from the receiver's detector
stage. This output Is al a fixed level re-
gardiess of the volume or gain settings. It
is intended to be used to drive a RTTY ter-
minal unit. Other rear-panel connectors
include a scope output from the first |-f
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(70.4515 MHz). This would be uselul for us-
ing a panoramic-type display.

Fear-panel antenna conneclors are of
both the PL-259 type and spring-clip type.
The former is intended for approximately
160 meters and up, while the single-wire in-
put is intended for the AM broadcast band
below. The coaxial connector is designed
for a 50-Ohm-impedance antenna system,
and no specifications are given for the
long-wire connector. No provisions are
made for antenna matching, leaving it en-
tirely up 10 the user to determine optimum
parformance,

My final comments deal with the in-
struction manual and schematics. As one
who likes to maintain his own equipmaent,
| found the documentation included total-
ly lacking in content. The manual Is an ex-
cellent operating instruction manual, but
very little information is given on circuit
description, troubleshooting, and general
maintenance. The schematics are of the
type showing detail of individual circuits,
butl inlerconnections are vague.

In summary, | would consider this re-
ceiver an excellent vaive. Its performance
would make it suitable for the beginning
ham, as a standby receiver for the shack,
or to fill the void between hamming and
casual listening. its usefuiness for Fieid
Day or emergency communications can-
not be overicoked. Also, | dan't think the
new or seasoned SWL could find fault
with Its performance—again making It a
worthwhile addition to the shack, My wile,
on the other hand, did not like the radio;
that was after | told her that | would like to
have one.

For further information, contact lcom
America, Inc., 2112 116th Ave. NE, Belle-
vue WA 98004, (206)-454-8155.

Walit Lewandowski WA2ZVSN
Spofford NH

CK-2 MEMORY KEYER

Keys and keyers, like tools, are inter-
faces between a worker and his work. The
right tools make the job easier—even
pleasan!l. Sometimes, when the work is
pleasant and the craftsman |5 in a proper
frame of mind and the tools are of superb
quality, the tools become an extension of
the craftsman—seeming to have no inde-
pendent existence—and the finished
product becomes a work of art.

In case you wonder what all this has to
do with a product review, let's go back lo
the baginning and talk about keys and
keyers.

Each CW operator prefers a certain type
of key, and within that type exists an al-
most infinite variety of examples. Dozens
of varieties of hand keys are in daily use,
and the same holds true for semiautomat-
ic mechanical keyers, eleclronic keyers,
lambic keyers, and memory keyers. Each
has its own group of devoted adher-
ents—operators whe swear by a particu-
lar kind or make and wouldn't have any
other,

Memory keyers recently have come into
greater use and acceptance than ever be-
fore, particularly by contest operators, for
very good reasons. Electronic memory
keyers not only have the capability of
forming nearly perfect Morse characters
into ideally spaced and “weighted” let-
ters, words, and sentences, bul they also
have the ability to store words and sen-
tences for later transmission, merely by
pushing a button or touching a keypad. In
typical contest work, the same message
or exchange is sent over and over again,
meaning that repeated retransmission of
such a message from memory Is both
practical and necessary if high contest
scores are to be obtained. Non-contesters
also have found that a CQ message is

practical, and even the simplest memory
keyers now in use permit limited storage
of simple messages.

In the field of electronic keyers, Morse
trainers, CW-generating devices, and
character-encoding and -decoding de-
vices, Advanced Elecironic Applications
of Lynnwood, Washington, has carved a
niche for itself and has gained a reputa-
tion for qualitly and reliability. AEA elec-
tronic memory keyers sel the pace for
others to follow with their Morsematic—a
do-averything memory keyer and top-of-
the-line product which, in the hands of ex-
perlenced operators, |s equally capable of
sending exquisite CW or teaching new
operators to do the same. Following on
the heels of the Morsematic came the
CK-1, a contest keyer with all of the
features of the more expensive keyer (ex-
cept for the "beacon” feature and training
capability) at a significantly lower price.

The Morsematic and CK-1 offered se-
lectable characteristics of “weight” (i.e.,
dot-dash length ratio) and spacing, speed
control, and message siorage, all avall
able by means of a keypad located on the
top of the unit within easy reach and sight
of the operator. Beyond that, there were
pitch and volume controls which allowed
the operator to adjust the keyer sidetone
to exactly sult his or her preference, Final-
ly, AEA packaged all of these features into
a neat, lightweight, and versatile box that
conveniently fits on the disk or table at the
operating position and unoblrusively
gives the operator station command from
tune-up to rapid-fire exchanges.

Now, the CK-2

Mike Lamb N7ML and the folks at AEA
have just raleased their newest electronic
memory keyer, the CK-2, which incorpo-
rates the CK-1 features and adds a few
mare to make CW even more pleasant and
simple. CK-2 stands for Contest Keyer,
second model, but it aiso has a name;
Contester.

Recently, | was fortunate o be asked 1o
review the Contester for 73. Fortunate, be-
cause | am a CW afficionado and because
| had heard 5o much about the CK-1 and
Morsematic but had used the Morsematic
only a few times and the CK-1 not at all,

Lel's take a look, together, at the CK-2,
pretending that we are seeing it for the
first time.

The sturdy 10" x 10" x 4" cardboard car-
ton Is your first clua to the careful and rug-
ged packaging. Inside, you find the CK.-2
neatly sealed in a plastic bag and neslled
down into its shock-protective wadding.
Alongside, you'll see another plastic bag
containing the following items: a battery-
efiminator-type power supply (optional) that
plugs into the wall and furmnishes 12 volts dc
at .35 Amps, a three-circuit, PL-68-type plug
attached 1o a length of two-conductor
shielded wire, a separate dc power plug and
cable for attaching the CK-2 to a separate
dc source, and a 2-circuit PL68 plug con-
nected by a shielded cable to an RCA.
type phono plug.

AEA has thought of nearly everything,
because the 3-circuit plug connects your
keyer paddle to the CK-2 and the 2-circull
PL-68/RCA phono combination connects
tha CK-2 to your rig. Not much eise to do.

Now for the piece de resistance, the
CK-2 itselt. The housing is a matte-black-
finished metal box with rounded cormers,
measuring approximately 2° high by 5°
deep by 7° wide. A twelve-button keypad
occupies the right-hand top surface of the
CK-2, and two knobs—a swilch and an
LED—occupy the left-hand top surface.

The first knob is the on-oftisidetone-vol-
ume control, and the second is the delay
max/min control. The switch activates the
memory-repeat function, and the LED Is a
full memory indicator. The rear panel con-

tains the power jack, the paddle jack, and
the key + and key — jacks which allow
your CK-2 to key a high-current tube-type
rig that uses cathode keying, or a low-cur-
rent, solid-state keying circuit.

My particular keyer has serial number
364, and was inspected by “Robin™—a
nice touch in this day of faceless manu-
tacturers and nameless inspectors. You
have the feeling thal AEA cares about you
and wants you to know who they are in
case you need their help. Bravo! A confi-
dence-builder that costs very little but
means a lol.

We can't forget the instruction manual
that accompanies the keyer. It’s there, all
right, and tells you how to operate the
CK-2 in each ol its various modes and pa-
rameters, Now let's plug the CK-2 in and
turn it on o see how it plays.

Memory Functions

The CK-2 memory slorage accommo-
dates up to 500 characters in either a sin-
gle group or in up to ten different groups,
selectable by the keypad.

Two basic types of memory storage are
available: real time or auto memory. Real-
time memory means that everything you
send, including pauses belween charac-
ters and words, is loaded and counted in
the 500-characler group. Auto memory
means that whenever you pause between
characters or words, the CK-2 begins
counting to itself, and when you have ac-
cumulated the equivalent of a word's
worth of spaces, It shuts down—thereby
saving you lois of space, For the speed de-
mons this may not be necessary, but for
us slow thinkers it's a real boon. Counting
begins again when you send the next
character.

By switching on the “memory loag”
function and then keying **8, you select
the auto-ioad function. I real-time loading
is your preference, a mere "9 will get you
there.

Memory location is keypad-selectable,
too. By selecting any digit between 0 and
9, you can put each message into that
particular storage space ready for later
recall.

The # symbol terminates memory load-
ing. Already-loaded messages can be de-
leted from memory when desired merely
by pressing #N, where N is the number of
the memory location In storage. If you for-
get where you put it (as | have done),
that's your problem. . . you'll just have to
keep trying until yo-«find it.

In the playba- iode, your message
keeps going oul over the air (al the salecl-
able delay-between-messages of your
choice) until you hear an answer. Just a
single tap on your paddle will hait the
message and allow you to pick up the
break. If, or when, you wish to resume the
message, all you have to do |s request it
from your friendly Contester.

Oh, yes, before | forgel. You can edit
messages as you load them without hav-
ing to start all over again—a real time-
saver!

The Contester's memaory includes a
long-term “keep-alive’” circuitl, battery-
powered lrom an alternate power
source. . .a 9wvoll transistor battery, for
example (not supplied). This feature al-
lows you to keep intact those previously-
stored messages while you travel to the
contest site or 1o your Field Day location.

Take some time 10 gel acquainted with
your CK-2 before you try out the message-
storage functions. There's a lot to learn,
and it"s best to relax with the regular func-
tions before beginning any new ones. |
might add that the automatic message-re-
peat function will be available to you
when you need i1, and the delay between
repeats can be adjusted from about 2 sec-



onds to 3 minutes. . . affording you almost
infinite variations between casual rag
chewing and high-speed contesting.

Operating Your CK-2

When you turn on the CK-2, it beeps
once at about 500 Hz, the sidetone bari-
tone note. If you prefer tenor, you can get
that, too. Here—let's try it: press *1 and
hold the 1. Notice the tone climbing the
scale, the pitch getting higher and higher?
Okay, when you reach the note you like,
just lift your finger off 1 and there you are.
Simple, huh? (Lower the tone with **1.)

Now, how about speed? Well, there are
two speeds already preset into the CK-2.
Here—try keying something—at about 20
wpm, right? That's memory A for speed.
Now, touch *9 and iry keying. About 30
wpm. That's memory B. Let's say you
want to change both memory A and mem-
ory B for speed—no problem. **8NN lets
you put the desired speed in memory A;
the NN is the speed in wpm that you want.
Example: **815 will give you 15 wpm.
Okay, let’s set that in memory A. In memo-
ry B, let's put in 25 wpm. Hit **925 and
there you are! Now, by hitting *8 you get
15, and *9 gives you 25. (If you turn off the
keyer, and then come back on, memories
A and B will have reverted to their original
20 and 30 wpm respectively.)

Here's another neat trick. Suppose you
don't know the speed you want (in terms
of a particular number of words per min-
ute) but wish to listen until it sounds
about right. Okay, simple: press *6 and
hold the six while keying your paddle on
the dot or dash side. When the length is
what you want, remove the pressura from
the 6. Let's say you want to decrease
speed smoothly: press *7 and hold the 7
until the speed is down where you like it.
Release the 7, and presto, right on!
Speeds from 1 to 99 wpm are available, in
1-wpm increments.

Here's another f'rinstance; Suppose
you want to keep a serial-number record
of the messages sent out by your CK-2. No
problem; just press *0 and set the mes-
sage number into memory. Incrementing
from that number forward will then take
place automatically each time the mes-
sage plays back from memory. If you want
fo reset to 01, press **0. To set the serial
number to any desired value between 0
and 9,999, you just press *ONNNN (where
the Ns represent the number).

Other Features

The CK-2 allows you to tailor its parame-
ters to your own liking. For example, if you
prefer fully-automatic dot-and-dash com-
pletion for lambic keying, you can have it. If
you prefer a bug version, you can have just
automatically-completing dots and manu-
al-dash formation. If you don't like iambic
keying but just want to have an ordinary
electronic keyer, that's possible, too.

For tuning the rig, you can select a tune
mode which will key the carrier until you
have completed your adjustments; a tap
on your paddle will instantly shut it off.

The CK-2 has rf protection against false
keying, too. This might have been some-
what of a problem with solid-state devices
operated in strong rf environments, but
AEA has solved the problem for you.

Your friends at AEA provide full-service
backup for your purchase and are always
willing to help with guestions or problems
should they arise; since they are your
friends, they want satisfied, enthusiastic
customers.

You'll find the instruction manual com-
plete, not only for using the CK-2 but also
for troubleshooting and repairing it
should that need ever arise. Schematic
and pictorial diagrams plus a parts list are
provided in the manual.
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The Advanced Electronic Applications CK-2 memaory keyer,

Summary

These are by no means all of the tricks
that the CK-2 can teach you, but you'll
learn them all if you get one for yourself.
I'm still learning some of them myself!

What didn’t | like about the CK-27 Well,
very little, to be honest, It did tend to show
me where my shortcomings lie, and it
forced me to get out of my comfortable rut
and learn something new and different.
As Churchill was supposed to have said:
“| love to learn, but | hate to be taught.” In
my case, the CK-2 was a good teacher—
and | didn't hate it at all. In fact, learning
was pleasant, fast, and fun,

If you need a lifetime keyer that allows
you to grow in proficiency while matching
your requirements exactly—the CK-2 will
stick with you all the way. On the other
hand, if you're just a Sunday afternoon rag
chewer, the Contester can be a trusted
and patient friend. The choice is yours. . .
and the CK-2 can do it all.

The CK-2 is priced at $139.95 and a dc
adapter is available for $14.95. For further
information, contact Advanced Electronic
Applications, PO Box C-2160, Lynnwood
WA 98036; (206)-775-7373. Reader Service
number 486.

Jim Gray W1XU
73 Staff

THE PALOMAR ENGINEERS
PT-407 ANTENNA TUNER

The true test of a race car is on the long
track in Indianapolis, and the strength of a
dune buggy is discovered in the heat of
the Baja desert.

So, to test the Palomar Engineers
PT-407 antenna tuner, | put it on the first
floor of a brick apartment building, with a
random-wire antenna and no earth
ground.

And it performed flawlessly.

In an apartment, all of the possible
problems of operating a station become a
reality. Antenna space is axtremely limit-
ed, TVI problems are multiplied by the
closeness of neighbors, and the lack of an
earth ground exacerbates the other prob-
lems. With these difficulties in mind, the
PT-407 was hooked up between a Ken-
wood T5-520 and about 75 feet of wire.

My first surprise came during the tune-

up. After having had visions of going
through two sets of finals before | finally
found an acceptable swr, | was pleased to
settle in at 1.4 to 1 on 15 meters with two
or three bursts of knob-fiddling. Tune-up
on the other bands was just as easy, and |
found that | could always get a match of
1.5 1o 1 at the highest. However, on most
of the frequencies tried, a lower swr could
be found in just a few seconds.

Tune-up procedure for the T-network of
the FT-407 is standard. Two controls—An-
tenna and Transmitter—adjust variable
capacitors, and the 12-position Induc-
tance switch selecis connections on an
air-wound coil. In addition, the tuner has a
balun for open-wire feeds and a coaxial
switch to use in conjunction with a dum-
my load or an antenna that needs no
matching device. Its total capacity is for
four antennas.

Tune-up is done at low power to avoid
damaging the finals while they are load-
ing onto a mismatch. The first control to
be adjusted Is the inductance; you set
that at the lowest swr. The antenna and
transmitter capacitances are interactive,
making the second part of the tune-up the
most trying.

The tuner will handie up to 300 Watts,

which is enough to use with almost any rig
running barefoot, and it takes up only 8"
by 8" by 4 ". Construction inside the unit
is solid; knowing from sad experience that
a single poor connection is anathema to
good output, | checked the unit over care-
fully during the first trial and could find
no flaws.

With the case on, the tunear is unobtru-
sive yet handsome. The three-sided top is
finished in a black crinkle, with a brushed
aluminum front and back. The connec-
tions in back are made via three SO-239s
and three porcelain insulators for a bal-
anced feedline and the single-wire
antenna.

To my surprise, the tuner proved to be
quite broadbanded. Going from phone to
CW on 40 meters required little peaking,
and readjustment within band segments
was not needed.

Assured that my finals were safe from
the dangers of high swr, my attention
turned next to the tuner’s TVI-reduction
capabilities. For this admittedly unscien-
tific test, | used an old-model television
with absolutely no shielding: my fellow
apartment dwellers also (unwittingly) par-
ticipated in this test. In my situation, TVI
suppression is not good enough; the num-

Palomar Engineers
Antenna Tuner

LR Pt

The Palomar Engineers PT-407.
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ber and density of television sets in my
area necessitates a completely clean
signal.

With the television on and next to the
transceiver, there was minimum TWVI. At
voice peaks, the familiar lines we all know
and fear broke the picture, but otherwise
no interference was present, In the living
room, a bare 15 feet away, there was no in-
terference. And so far, | have not received
any complaints from irate neighbors.

As with any component in a system,
one unit's performance is limited by the
other parts of the system—so other con-
figurations could produce better or worse
results. But the final guestion whean using
a matching device is it the tuner is absorb-
ing most of the output to create an accept-
able load. A few short minutes later, my
guestion was answered in a QS0 with
KATBEX in Louisiana and a second with
KEBS in Colorado, both of whom gave me
a good signal report,

Admittedly, most hams would not con-
sider this great DX. But from the depths of
an apartment building in Boston, Colora-
do s just short of a miracle.

For further information, contact Palo-
mar Engineers, Box 455, Escondido CA
92025, (T14)-7T47-3343.

Avery L. Jenkins WBBJLG
73 Staff

AMATEUR RADIO CALL
DIRECTORY

Since 1920, there has been only one di-
rectory of amateur radio operators. The
Radio Amateur Callbook has been the sole
source of names and addresses of hams
worldwide—until recently.

Mow, in addition to the Callbook, there is
the Amafeur Radio Call Directory, pub-
lished by Buckmaster Publishing in Ridge-
field, Connecticut. Though similar to the
Callbook, the ARCD has a slightly different
format and comes in three books, each in-
dexed differently—by call, by name, and by
area.

Like the Callbook, the ARCD's callsign
index ($12.95) is divided into three columns
per page. However, where the Callbook has
separate sub-columns for the state and the
zip code, the ARCD only separates the
state and zip by commas. This makes the
ARCD more difficult to read or copy from.

In addition, the ARCD does not have
some of the operating aids which are in-
cluded with the Callbook, such as a prefix
list, QSL bureaus, Q signals, and time
charts. And although the ARCD is the same
width and height as the Callbook, it is
somewhat thicker. When using the ARCD, |

found that | missed having that additional
information at my fingertips.

The ARCD's geographical and name in-
dexes are about half the length of the call-
sign index, but they are priced substantially
higher than the callsign index. However,
both of these indexes are good ideas, and |
am surprised that nobody published these
books earlier.

The geographical index ($25) is divided
first by state, and then by city In alphabeti-
cal order. The city is followed by the street
address and the callsign, enabling the
reader to cross-reference to the call directo-
ry and get the full name and address.
Although this process Is rather cumber-
some, It does save space and reduce the
amount of redundant information.

Each page is topped by the state abbrevi-
atlon and the listing is divided into six col-
umns per page. Fortunately, divisions be-
tween columns have been clearly marked.

This index will not find much daily use in
the agverage shack, but it would be quite
useful If a club were putting tngether a
prospective member malling list or
estimating the density of hams in a given
area.

The ARCD name index ($25) is an alpha-
betical listing, by last namae, of all hams In
the US. The index includes the full name,

middle initial, callsign, and state, again en-
abling the user to cross-reference to the
callsign directory for more information.

Mor will this index gquickly become dog-
eared, although | am sure enterprising
hams will find uses for it. My first response
was that hams more frequently know each
other by tirst name than they do by last.
However, this is a useful source of informa-
tion for clubs or nets.

Together, these three volumes comprise
an extensive source of information, and al-
though their comparison with the Callbook
is necessary and inevitable, the Callbook
and the ARCD are useful for different pur-
poses.

Because of the operating aids in the Call-
book, as well as its format, | find it handier
in the shack than the ARCD. However,
when you need an index for uses other than
filling out a QSL card, the various indexes
of the ARCD prove to be a valuable adjunct
to the Caflbook. Together, the Callbook and
the ARCD would provide a highly versatile
source of information,

For further information, contact Buck-
master Publishing, 70 Florida Hill RAd.,
Ridgefield CT 06877. Reader Service
number 487.

Avery L. Jenkins WBBJLG
73 Stati

FUN!

John Edwards Kl2U
78-56 86th Street
Glendale NY 11385

HOW HAMS VIEW THEMSELVES

Well, it's that time of year again. What time of year? Why it's time for the annual FUN!
Poll, amateur radio’s only free-form opinion survey where every ham gets his or her chance
to speak out on the issues of the day. A ham tradition for three years.

If the past is any indication, this year's poll should manage to stir up a substantial
amount of heat. And considering February's reputation for bitter cold breezes, a little heat
just may be what we could all use right now. | can hardly wait until | see my mallman strug-
gle up the icy walk to my house with a bag loaded with reader response forms. As you may
have already guessed, there’'s a definite sadistic streak in KI2U,

This year, as in previous FUN! Polls, we're keeping some old questions In order to keep
track on developing trends in our hobby, and adding some new ones to keep up with the

times. Sharpen those pencils.

ELEMENT 1—BACKGROUND

1) Sex;
A) Male
B) Female
2) Age:
A) 15 or below
B) 16-21
C) 22-39
D) 40-59
E) 60 or above
3) License class:
A) Novice
B) Technician
C) General
D) Advanced
E) Extra
4) Number of years licensed:
A) 1 year or less
B) 1-5 years
C) 6-10 years
D) 11-20 years
E) 21 years and up
5) Do you have a new (post-March '78)
call?
A) Yes
B) No
6) How many hours a week do you devole
to amateur radio?
A) 0-1 hour
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B) 2-5 hours

C) 6-10 hours

D) 11-20 hours

E} 21 hours or more
7) Which HF band do you use most?

A) B0-75 meters

B) 40 meters

C) 20 meters

) 15 and/ar 10 meters

E) Don't operate HF
B) Which VHF-UHF band do you use
most?

A) B meters

B) 2. meters

C) 220 MHz

) 420 MHz andior up

E) Don’t operate VHF-UHF
9) Which mode do you use most?

A) S5B

B) CW

C} FM

D) RTTY

E) Other
10) How much money have you spent on
amateur radio within the past year? (In-
clude QSL expenses, magazine subscrip-
tions, club dues, and other incidental ex-
penses.)

A) 0-$250

B) $251-8500

C) $501-81,000
D) $1,001-$2,500
E) $2,501 and up

ELEMENT 2—S0OCIAL CHARACTERISTICS

11) Has amateur radio influenced your
caraar cholce?

A) Greatly

B) Somewhat

C) Not at all
12) Do you answer QSLs that include a self-
addressed, stamped envelope?

A) Yes

B) No
13) Politically, how would you define
yourself?

A) Conservative

B) Middie-of-the-road

C) Liberal
14) Do you think amateur radio will exist 20
years from now?

Al Yes

B) No
15) How old were you when you first
became a ham?

A) 15 or below

B) 16-21

C) 22-39

D) 40-58

E) 60 or above
168) Were you a CBer before you became a
ham?

A) Yes

B) No
17) Do you own a home computer?

Al Yes

B) No
18) Do you think hams, compared with com-
puter hobbyists, are:

A) More technically inclined in their

hobby

B) Less technically inclined in their
hobby

C) Both are about equally skilled in
their hobby

19) Do you think that home computing is
siphoning people (including youngsters)
away from amateur radio?

A) Yes

B) No
20) Did you ever use a "cheat book” (not
counting the ARRL License Manual) to
upgrade your license?

A) Yes

B) No
21) If someone offered you ten million
dollars, tax free, on the condition you give
up amateur radio forever, would you?

A) Yes

B) No
22) Do you belong to a local ham radio
club?

A) Yes

B) No
23) Have you ever attended a ham flea
market?

A)Yes

B) No
24) Do you think the new ARRBL leadership
is better than the previous administration?

A) Yes

B) No

ELEMENT 3—O0PERATING HABITS

25) Should Novices have phone privileges?

Al Yes

B) No
26) Do you think US phone bands should be
expanded at the expense of foreign-station-
only bands?

A) Yes

B) No
27) Have you ever used a personal com-
puter in connection with your amateur
radlo activities?

A) Yes

B) No
28) Is it time to completely deregulaie
amateur radio by having the FCC turn over
all responsibility for ham operation to the
amateur community?

A) Yes

B) No
29) Where do you think the future of ham
radio lies?

A) On the HF bands

B) On the VHF-UHF bands
30) Should we get rid of, or reduce in size,
the CW subbands?

A) Yes

B) No
31) Do you think religiously-oriented nets
have a place in ham radio?

A) Yes

By No
32) Do you think palitically-oriented nets
have a place in ham radio?



RESPONSE FORM

Instructions: Read each question and mark your response by circling the appropriate letter next to the number of the question.

Element 1: 7' ABCDE 12) AB 19) AB Element 3: 31) AB 38 AB 45) ABCDE
1 AB 8 ABCDE 13) ABC 20) AB 25) AB 32) AB 39) ABCDE 45) ABCDE
2) ABCDE 9) ABCDE 14) AB 21) AB 26) AB 33) ABCDE 40) AB 47) ABCDE
J3) ABCDE 10) ABCDE 15 ABCDE 22) AB 27) AB 34) ABCDE 41) AB 48) ABCDE
4 ABCDE 16) AB 23) AB 28) AB 35 AB 42) A B 49) AB
5 AB Element 2: i) AB 24) AB 28) AB 36) AB 43) A B 50) AB
6 ABCDE 11) ABC 18) ABC 30) AB 37) AB 44) A B
Commenls:
Please mail Response Form to: John Edwards KI2U, 78-56 86th Street, Glendale NY 11385.
A) Yes consulting a “cheat book™? 41) Do you feel yourseif competent to re- B) Good
B) No A) Yes place the finals in a transistor-type rig? C) Okay
33) if, while tuning across a band, you heard B) No A) Yes D) Don't like it
a net of gay hams in progress, would you: 37) Have you ever purposely operated in an B) No E) Despise it
A) Jam it amateur subband you weren'l licensed to  42) Have you ever built an electronic project 47) What do you think of repeaters?
B) Ignore it use? from a kit? A) Great
C) Complain to the FCC or some A) Yes A) Yes B} Good
other organization B) No B) No C) Okay
D) Listen E) Join it 38) Do you think the FCC affects amateur 43) Have you ever home-brewed an elec- D) Don't like them
34) If, while tuning across a band, you heard radio In a positive manner? tronic project from a book or magazine? E) Despise them
a net calied “The American Communist A) Yes A) Yes 48) What do you think of traffic handling?
Radio Society” in progress, would you: B) No B) No A) Great
A) Jam it 39) Do you ever speak to foreign, non-En- 44) Have you ever designed your own elec- B) Good
B) Ignore it glish-speaking hams in their own lan- tronic project? C) Okay
C) Complain to the FCC or some guage? A) Yes D) Don't like it
other organization A) Always B) No E) Despise it
D) Listen B) Sometimes 45) What do you think of contesting? 49) Do you plan to use Phase |l OSCAR
E) Join it C) | attempt it A) Great within a year of its launch?
35) If required, could you solidly copy CW at D) Rarely B) Good A) Yes
the speed at which you were licensed? E) Never C) Okay B) No
A) Yes 40) Do you feel yourself competent to D) Don't like it 50) Do you plan to use the new 10.1-MHz
B) No replace the finals in a tube-type rig? E) Despise It band within one year of its opening?
36) If required, could you pass the FCC A) Yes 46) What do you think of DXing? A) Yes
theory test for your license class without B) No A) Great B) No

HAM

| have a Swan 350 and would like to know
it anyone has added an RIT to this
transceiver. I'll be happy 1o pay for any
copying or postage fees.

James Hermriges WB9RSK
542 E. Van Beck Ave.
Milwaukee WI 53207

| would like to find the manual (or copy)
for the Alda 105. | am willing to pay a

reasonable price.
Lamry K. Pittman WDSEME

18919 E Rd., 410N
Hope IN 47246

| need the manual, schemalic, orany in-
formation on a rack-mounted modem
marked as both Periphonics DSU-400 and
as VOnex Type Autotone model 302. | am
aiso looking for work in electronics in up-
state New York_ | have a BSEE, FCC Gen-
eral-class license, and | am very good
with computers, especially assembly
language.

Michael Moroney WA2VXY
18 Sevilla Drive
Clifton Park NY 12065

«~ See List ol Advertisers on page 114

HELP

Wanted: AA, AB, AC, and AD coils for a
Natlonal HRO-60 receiver.

Fred P. Robbins Jr. WSLNE

Star Route Box 166

Bay City TX 77414

packs

® Unlimited battery combinations with
program modules (user programable)

* LED status indicators

* Supplied with universal EZ hook

wire leads

Specify Voitage of Battery Packl(s) with order,
$79.95 plus $3.00 Shipping

Complete automatic operation
Erases - Charges - Checks

Rapid charges in 35 min. (typically)
Automatically repairs shorted cells
No dangerous heat build up

Front panel selects up to 3 differemt

I am looking for the Hallicrafters Super
Skyrider model SX-28A, the UHF model S-
37, and the Panoramic Recelver, model 5-
35. | will pay all costs.

Peter Dal Corobbo
18650 S. Marshfield
Homewood IL 60430

| nead the manuals (or copies of them) for
the Yaesu FT-TB and the Azden PCS 2000.

Larry Fields, Engine Depl.
USNS Silas Bent T-AG526
FPO San Francisco CA 96661

| need a manual for a Model 75 Aero-
vox resistance-capacitance bridge. Can
you help?

A. D. Buckley WB1AQV
14 Knapp Drive
Prospect CT 06712

Wanted: manual for the Tektronix 564
mainframe. | would prefer to buy it, but | am
willing to copy a manual and return it.

Hugh Watson
59 Orchard St
Elmwood Park NJ 07407

NICAD MEMORY ERASE — WHAT ??

The GMS 401 is @ complete automatic NICAD condi
tioner and rapid charger. Never before has this been
offered anywhers at any price and it's so good it's be-
ing patented, NICAD memory characteristics must be

dealt with otherwise your battery pack is not delivering

automatically.

(PA Hesidents add 6% sales tax)

Coming Soon — Muiltiple pack memory erase
charger for municiple commercial applications -

write for information or send requirements,

all it could, The GMS 401 will automatically erase and
rapid charge any type NICAD pack from 1 10 10 celis

CONTROL PRODUCTS UNLIMITED, INC.
P.O. Box 10, Downingtown, PA 19335

215-383-6395 g9
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W2NSD/4
NEVER SAY DIE

editorial by Wayne Green

from page 8

at that time, so this might be a
good opportunity to mount a
major DXpedition. The hams in
Brunei are enthusiastic about
this—anything to get DXers off
their backs. I've talked with
hams in Sabah about this, too,
and perhaps the independence
of Brunei might be a good ex-
cuse to mount an all-Borneo DX-
pedition. I'll bet we could get
coverage on television for
something like that. We might
send a team to 9M8, 9M6, and
YB7 as well as Brunel and put
these countries on the air for a

week solid. Anyone game for
this? | think we could arrange for
a very reasonable charter air
flight, group accommeodations
at a reduced rate, and so on. |
have been assured that licenses
can be arranged if we start far
enough ahead. I'd suggest this
as a project for DX clubs, with
each choosing one country for
their group to activate. Then we
could all get together in Singa-
pore at the end for one hell of an
Asian hamfest.

By the way, I've found that
there is considerable enthusi-
asm from all of the DX amateurs

in our starting a foreign
operating news section for 73.
All of them are interested in
keeping up with rule changes in
other countries, reciprocal li-
censing news, DXpeditions, and
anything else unusual happen-
ing around the world. This is a
world hobby today, but none of
the ham magazines has really
treated it as such. We are all in-
terested in knowing about coun-
tries which will be becoming in-
dependent, in the formation of
new countries such as Qua Qua,
in new certificates and con-
tests, and so on. We want to
know about major hamfests and
conventions around the world.
We'd like to know about any out-
standing cases where amateur
radio provided emergency com-
munications.

With a couple new magazines
in the works for 1983, | may have
to skip the next Asian tour
myself, but this is no reason for
you to pass up this fantastic trip.
Hit the major cities and their

electronics shows, then ad lib
some unusual spots on your way
back home. You'll find the local
hams outstanding in their hospi-
tality. And, if you start well ahead
of time, you may be able to get
your own license and do some
DXing from the rare end. By 1984,
| think we'll be putting together
the Borneo Super DXpedition if
enough of you like the idea. As |
told the chaps when we were go-
ing to Navassa, no matter what
else you ever do in life, this is one
experience you will never, never
forget. The experience is
priceless.

One little hint for those with
the guts to make the decision to
come to Sabah: You will enjoy it. |
guarantee you will enjoy it. But
be sure, if you stop at the Hyatt,
not to take an inside room. The
entertainment in the central
atrium is loud and continues un-
til midnight, filling the room with
90-dB sound. Take an outside
room.

HAM

| need schematics or service manuals for
the Heath DX-150 transmitter and the Heath
1010 oscilloscope. | will copy and return
them.

William Bohnenberger
18 E. 198 5i.
Bronx NY 10468

Wanted: a lower sideband crystal,
251.650 kHz, for the Collins: KWS-1
transmitter. Please advise me of the condi-
tion and the delivered price.

Edward Dobblelaere
4164 Long Lake Road SE
Port Orchard WA 98366

Can anyone send me a copy of the
schematics and manual for the Realistic
DX-120 communications recelver? | will pay
for copying.

John P. Centers
514 Pine 5L
Wapakoneia OH 45885

Anyone who can provide historical infor-
mation on the defunct American Legion
net, which operated in California from 1924
to 1952, please contact me.

J. Phil Scherck WATAGY
B98T Curbaril Ave.
Atascadero CA 93422

| am locking for the manual, schematic,
or parts list for the Measurements Corpora-
tion model 62 VTVM. | will gladly pay copy-
ing and mailing cosis.

Vernon Jones WB1BVH
32 Cat Mousam Rd.
Kennebunk ME 04043

| would llIke to gei in touch with other
users of the RI0A/URRAR. | need a source
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HELP

for manuals, schematics, and modifica-
tions.

Bob Lombardi WEB4EHS
2046B Renee Place
Melbourne FL 328935

| am looking for a manual for a Knight
KG-685 colar pattern generator and a tube
chart for a B & K model 650 tube tester. |
will pay for shipping both ways so | can
photocopy.

Larry Schuldt
545 Willow Rd.
Marengo IL 60152

| am trying to find schematics tor the
Heath HO-10 monitor scope and the Ameco
model CN 6-meler nuvistor converter. | will
reimburse all expanses.

Howard Robb
340 S. 5th S1.
Bird Island MN 55310

| would like to add 10-meter capability to
my DenTron GLA-1000B linear amplifier.
Please write me; | will defray costs.

George Gauggel
3660 Puuku Mauka Dr.
Honolulu HI 96818

| need a schematic and a manual for the
Eico model 320 signal generator. | am will-
ing to buy it or pay copying costs.

Edwin Adams KB3DH

RD4 Box 241A
Bloomsburg PA 17815

We need the manuals or schematics for a
Fermont Engine Generator Plant 10-kW
diesel generator, model J-141-1, bearing
serial number J-141-0018. The generator is
marked as a General Electric #LC7470B16

type 6J. model number 55J4254P22Y12.
The battery recharging circuitry, marked
Fermont #6064-0001, has been damaged.
We will gladly make arrangements to ob-
tain information on this generator.

Wayne Richardson

Lebanon Junction Area Coordinator
Bullitt County Division of Disaster and
Emergency Services

Main 5t.

Lebanon Junction KY 40150

| .am looking for information on the
Western Electric Indicator BC 1152-A, par-
ticularly the schematic and data on the
3HP7 CRT. | will pay costs for copying and
postage.

Torgny Karlsson SM7CFQ
Sandormsvagen 7

S$-260 41 Nyhamnslage
Sweden

| am looking for pen pals in the US. | am
18 years old and an engineering student.

isaac Maxwell Kyereboah
PO Box 078

Takoradi, Ghana

West Africa

I'am locking for modifications tor the
Heath SB-101 transceiver. | am particular-
ly interested in Improving 10-meter recep-

CORRE

In Fig. 1 of “The Automatic Beam Aim-
er,"” on page 23 of November's issue, the
power-supply diode was drawn back-
wards. The cathode should be connected
to the transformer secondary.

Avery Jenkins WBBJLG
73 Stafl

The parts values were omitted from the

tion, adding an RIT and improving the se-
lectivity. | will answer all replies and
refund expenses.

Paul Newman G4INP

3 Red House Lane
Leiston, Suffolk IP16 4JZ
United Kingdom

| need 3 tubes, type 12JB6, for my Drake
TR-3. | cannaot find these tubes in Brazil.

Walter Pereira Da Costa PY4ZO
PO Box 207

Araguari, Minas Geraid

38440 Brazil

| desperately need parts to repair my

Hallicrafters FPM-300 transceiver. | will pay

for a complete non-working unit or the

audio amplifier module, a U401 balanced

mixer assembly MX-1, part number
150-018555-001.

Robert Sondack VEZASL

260 Rue Beallerive

Si-Lue, Quebec

Canada JOJ 2AD

| need the manual for the Hammariund
HQ-180A receiver. | will pay for copying
costs and send a note of thanks.

Bob Napoli K2LGO
Box 158
Riverhead NY 11901

TIONS

“"Headlight Reminder" which appeared in
the November “Circuits” feature on page
109. Q can be any common PNP transistor,
but a 2N3638 or a 2N2907 works well; D1
and D2 are 1N4002 diodes; R1 is a 5.6k, -
or Va-W resistor; R2 is a 4.7K, V- or Va-W
resistor.

Avery L. Jenkins WBAJLG
73 Staff



€ PICED!

nstant Software has hand-picked five of the crisp-
lest, juiclest, most mouth-watering programs for
your Apple®! Take a look at what we have to offer
and we're sure you'll agree that Instant Software

has the best programs at the best prices!

NFL PROGNOSTICATOR
Get the “inside line” BEFORE the weekend! NFL PROGNOSTICATOR keeps

updated records ol all NFL teams each season and gives accurate predictions
of winners and point spreads each week!

Requires: Apple Disk Applesoft 32K
0145AD 524.95

DOS CUSTOMIZER

Customize any Apple Disk Operating Systemn to meel vour special needs!
Redesign your catalogs, error messages and DOS commands. Gain control of
your language card, command prefixes and greeting programs. Make your
Apple more [riendly with DOS CUSTOMIZER.

Requires: Apple Disk Applesoft 32K
440AD £24.95

DISK LIBRARY

Your personal disk librarian! This package lets you store all your program
names and disk titles In one convenient location! You can store, modify,
delete, append and print any or all information from this ingenious program!
Manage your data [lles the prolessional way with DISK LIBRARY.

Requires: Apple Disk Applesoft 32K
374AD §208.95

*Apple Is a registered trademark of Apple Computer, Inc.

ENGLISH OLYMPICS

Go for the gold! This superb teaching tool contains thoroughly researched
English language lesson material. Students learn grammar, syntax, spelling
and vocabulary by competing in “Olympic™ events. A unique set of anima-
tion and musical rewards enlivens the sessions!

Requires: Apple Disk Applesoft 48K
425AD §39.95

MOUNTAIN PILOT/PRECISION APPROACH RADAR

Fly like an ace—command like a pro. Experience the danger ol mountain
flight and the challenge of air traffic control with these two adrenalin-charged
simulations:

MOUNTAIN PILOT—If you can bring supplies to the desperate miners ol
Goldtown you'll receive a generous reward. The catch? On your retumn trip
you must safely pilot your fully loaded plane through the treacherous Eagle
Pass. . . not once, but twice!

PRECISION APPROACH RADAR-—"Attention all aircraft. . . Metro Air-
port Is now closed due to heavy fog!"” As air traffic controller, you must
become the eyes of the pllots who are too close to the runway to turn back.
The crews and passengers are depending on YOU to get them down safely!
Can you handle the pressure?

Requires: Apple Il or Apple Plus computer, Disk, One Disk Drive 32K
0362AD §19.95

All of our programs are fully documented and fully guaranteed. To
order your Instant Software Apple programs, simply fill in the
coupon and mall to: Instant Software, Route 101 and Elm Street,
Peterborough, N.H. 03458 or call toll free:

1-800-268-5473
Order your Instant Software Apple programs today.
There's not a bad one in the bunch.

YES!

copies of 0145AD @ $24.95
copies of 440AD @ 524.95

I want freshly picked programs. . . Send me:
copies of 0362AD @ §19.95

—vcoples ofl 3T4AD @ $29.95
coples of 425AD @ 839.95

__ _ WVISA __ MASTERCARD __  AMEX _ CHECK ___MONEY ORDER

Name Card®

Address Interbank =
City Exp. Date

State

Instant Soﬁmware

e e

R, e

Rt. 101 & Elm Street
Peterborough, N.H. 03458 332B6F

Signature

Call toll free
1-800-258-5473




Daisy wheel quaify
without daisy wheel
expense.

You need the quality print that a daisy wheel
printer provides but the thought of buying one makes your
wallet wilt. The Selectric™ Interface, a step-by-step guide to
interfacing an IBM Selectric I/O Writer to vour microcom:
puter, will give you that quality at a fraction of the price.
George Young, co-author of Microcomputing magazine's
popular “Kilobaud Klassroom” series, offers a low-cost al-
ternative to buying a daisy wheel printer.

The Selectric™ Interface includes:
@ step-by-step instructions
®tips on purchasing a used Selectric™
®information on various Selectric™ maodels, in-
cluding the 2740, 2980, and Dura 1041
@ driver software for 280, 8080, and 6502 chips
@®tips on interfacing techniques
With The Selectric Interface and some background in elec-
tronics, you can have a high-quality, low-cost, letter-quali-
ty printer. Petals not included.

Credit card orders call TOLL-FREE 1-800-258-5473. Or
mail your order with payment plus $1.50 shipping and
handling to: Wayne Green Inc. Attn: Retail Book Sales,
Peterborough, NH 03458.

Dealer inquiries invited.

ISBN 0-88006-051-4 128 pages

L1 Yes, | want Selectric Inrerface (BK7388). Enclosed is $12.97 per
copy plus $1.50 for shipping and handling.

LIMASTER CIVISA

CIAMEX

Card #

Expires

Signature

Name

Address
City

State and Zip

332B6C

All orders shipped LIPS if complete street address is given.
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‘ money for you. Consid-
er the facts:
Fact #1

Selling 73 Mag-

azine will make

: Selling 73 Magazine

increases store traffic—our dealers

tell us that 73 Magazine is the hot-

test-selling amateur radio magazine on the
newsstands.

Fact #2: There is a direct correlation between
store traffic and sales—increase the number of people
coming through your door and you'll increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALES,
which means more money for you. And that's a fact.

For information on selling 73 Magazine, call
800-343-0728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 Magazine,

80 Pine St., Peterborough, NH 03458.

MAGAZINE

B0 Pine Street Peterborough, NH 03458
800-343-0728

A S T e T e Iaaae TEEEE T S T I

Let us know 8 weeks in advance so that you won’t
miss a single issue of 73 Magazine.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to:

. Subscription Department
magazine P.O. Box 931

Farmingdale NY 11737

AFFIX LABEL

[ Extend my subscription one additional year for only $19.97
[] Payment enclosed

L1 Bill me

Canada and Mexico $22.97 US funds, Foreign surface $39.97
LIS funds, drawn on LS banks.

If vou have no label handy, print OLD address here.

MOVING?-

Name Call
Address
City State Zip
print NEW address here:
Name Call
Address
il i A .55




(FOR THE NOVICE &,
e A | | ~ wavos LICENSE

 New, updated editions | e

HLIGOP GUIDE

R S
Ao e

- ofourfamous novice | B

| Iit}aﬁseffs:tudy gu ide and 'nov'i-ce study taﬂes.é _ I,

~ @ NOVICE LICENSE STUDY GUIDE—by Timothy M. Daniei NBRK. Here is the most up to date novice

‘guide available. It is complete with information about learning Morse Code, has the latest FCC amateur

regulations and the current FCC application forms. This guide /s not a questienfanswer memarization

course but rather ﬁiﬂm%haai_:asitha practical side of getting a ham license and putting a station on the

_ air, Il reflects what the FCC expects a Novice to know without pa%e'aftﬁr page of dull theory, The most
current information still available at last year's price. 5G7357 $4.95.° '

@ NOVICE STUDY TAPES—If you are just getting started in ham radio, you'll find these tapes indispen-
~ sable! This up-to-the-minute revision of the 73 Study Course is the perfect way to learn everything you
. nmd tp.pr&azq_-tqmugh the Novice written exam. Theory, FCC regulations, and operating skills are all

covered, and you'll be amazed at how fast you learn using these tapes! _

- Once the test is behind you, these tapes will go right on being useful, because they are packed with the
tatest information on setling up your own ham station, and getting on the air.

Thiousands of people have discovered how 2asy Isarning from cassette can be—order now and enter
the fascinating world of ham radio! CT7300 Set of 3—$1595°

‘Scientists have proven that you learn taster by listening than by reading because you car play a cas
‘selte tape over and over in your Spare time—even while you're driving! You get more and more info
each time you hear it, You can't progress without solid fundamentals. These three hour-long tapes give
you all the basics you'll need o pass the Novice exam easily. You'll have an understanding of the ba-
Sics which will be invaluable to you for the rest of your life! Can you afford to fake your Novice exam
without first listening to these lapes? |

~ Special Offer! Both Novice License Study Guide
gl andNowcesmdy Tapes $19.95 Order NP7300.

4

e

GENERAL LICENSE STUDY GUIDE

GENERAL LICENSE STUDY GUIDE—BY
Timothy M. Daniel N8RK This is the
complete guide to the General License.
Learning rather than memorizing is the
secret. This is not a question-and-
answer guide that will gather dust when
the FCC issues a new test. Instead, this
book will be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
application form. Order yours today and
talk to the world. SG7358 $6.95
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® Preserve and protect your collection for a lifetime!
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®QSL CARDS—73 turns out a fantastic series of QSL
cards at about half the cost of having them done else-
where because they arerun as a fill-in between printing
books and other items in the 73 Print Shop. 250 Style
W—QwW0250—for $8.95*; 500 Style W—QWO0500—for
$13.95%; 250 Style X—QX0250—for $8.95*; 500 Style
X—QX0500; 250 Style Y—QY0250—for $8.95%; 500
Style Y—QY0500—for $13.95." Allow 6-12 wks. for
delivery.

LIBRARY SHELF BOXES—These sturdy white corru-
gated, dirt boxes each hold a full year of 73, Microcom-
puting or 80 Micro. With your order, request self-

RADIO BOOKSHOP

sticking labels for any of the following: 73, Microcom-
puting, 80 Micro, CQ, QST, Ham Radio Personal Com-
puting, Radio Electronics, Interface Age, and Byte.
Order 1—BX1000—faor $2.00"; order 2-7 —BX2002—1for
$1.50 each"; order 8 or more—BX1002—for $1.25
each®.

published by 73 Magazine.)

Order these handsome red binders with gold iettering.
$7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within
USA, please add $2.50 per order outside USA.) Check or
money orders only, no phone or C.O.D, orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141,

*NOTE—Above address for Binders only.

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop ® Peterborough NH 03458. Be sure to include check or
detailed credit card information. No C.0.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surface. For forelgn airmail $10.00
Kpar book. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject to change on books not

FOR TOLL FREE ORDERING CALL 1-800-258-5473 g

T
Code Tapes

any four tapes for
$15.95! $4.95 each

“GENESIS”

5> WPM—CT17305—This is the beginning tape for people
who do not know the code at all. It takes them through
the 26 letters, 10 numbers and necessary punctuation,
complete with practice every step of the way using the
newest blitz teaching techniques. It Is almost mirac-
ulous! in one hour many people—including kids of ten—
are able to master the code. The ease of learning gives
confidence to beginners who might otherwise drop out.

“THE STICKLER”

6+ WPM—-CT/7306—This is the practice tape for the
Novice and Technician licenses. It is made up of one
solid hour of code, sent at the official FCC standard (no
other tape we've heard uses these standards, 50 many
people Hunk the code when they are suddenly—under
pressure—faced with characters sent at 13 wpm and
spaced for 5 wpm). This tape is not memarizable, uniike
the zany 5 wpm tape, since the code groups are entirely
random characters sent in groups of five.

“BACK BREAKER”

13+ WPM—-CT7313—Code groups again, at a brisk 14
per so you will be at ease when you sit down in front of the
steely-eyed government inspector and he starts sending
you piain language at only 13 per. You need this exira
margin to overcome the panic which is universal in the
test situations. When you've spent your money and time
to take the test, you'll thank heaven you had this back-
Dreaking tape.

“COURAGEOUS”

20+ WPM—-CT7320—Code is what gets you when you
go for the Extra class license. It is so embarrassing to
panic out just because you didn't prepare yourself with
this tape. Though this is only one word faster, the code
groups are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they
can't believe how easy 20 per really is with this fantastic
one hour tape.

“OUTRAGEOUS”

25+ WPM—-CT7325—This is the tape for that small
group of overachieving hams who wouldn't be content to
simply satisfy the code requirements of the Extra Class
license. It's the toughest tape we've got and we keep a
permanent file of hams who have mastered if. Let us
know when you're up 1o speed and we'll inscribe your
name in 73's CW "Hall of Fame."

i i

BACK ISSUES—Complete your collection; manr are
rime collectables now, classics in the field! A full col-
ection is an invaluable compendium of radio and slec-

tronics knowledge! j ' i

73300 73 BACK ISSUE—BEFORE JULY 1880

T30 || IYBACKIBSUE JOLY IR0 THAUGGE M0
73350P 73 BACK ISSUE NOV. 1981 TO PRESENT
73005 73 BACK ISSUE_5 YOUR CHOICE -

....... B i ver L e
73010 73 BACK ISSUE—10 YOUR CHOICE

rrrrrrrr :..-..”.-..'.n-ir---'-.rp-l--.-.-rr-.--"--.-..rl-".r+-.-..-l--.--.a-.n-.1$1.ﬁa-m
73025 73 BACK ISSUE—25 YOUR CHOICE ey
73126 73 BACK ISSUE—25 OUR CHOICE

................................................................ $14.00

Shipping: Please add $1.00 per magazine. Orders of
ten magazines or twenty-live magazines add $7.50
per order. : ' o
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VHF ANTENNA HANDBOOK —The new VHF Antenna
Handbook details the theory, design, and construction
of hundreds of different VHF and UHF antennas...a
practical book written for the average amateur who
takes joy in building, not full of complex formulas for the
design engineer. Packed with fabulous antenna projects
you can bulld. BK7368 $5.95.°

BEAM ANTENNA HANDBOOK (Mew 5th edition)—by
William | Orr & Stuart D. Cowan. Yagl beam thaory, con
siruclion and oparation. Information on wire beams.
SWR curves: and matching systems.. & "must™ lor
sanous DXers. BK119¢ 3545

THE RADIO AMATEUR ANTENNA HANDBOOK—AI
about wire antennas, beams, tuners, baluns, coax,

radials, SWR and towers. Clear and complete informa-
tion. BK1199 $6.95

VHF HANDBOOK FOR RADIO AMATEURS —Contains
infarmation on FM theory, operation and egquipment,
VHF antenna design and construction, satellite-EME,
and the newest solid-state circuist. BK1198 $6.59*

SIMPLE, LOW.COST WIRE ANTENNAS FOR RADIO

73 DIPOLE AND LONG-WIRE ANTENNAS —by Edward
M. Noll W3FQJ. This is the first collection of virtually
every type of wire antenna used by amateurs. Includes
dimensions, configurations, and detailed construction
data for 73 different antenna types. Appendices
describe the construction of noise bridges, line tuners,

and data on measurin

resonant frequency, velocity
factor, and swr. BK101

$5.50.°
ALL ABOUT CUBICAL QUAD ANTENNAS (Znd edi-

0O BOOKSHOR

COOK BOOKS

TTL COOKBOOK—by Don Lancaster. Explains what
TTL is, how it works, and how to use it. Discusses prac-
tical applications, such as a digital counter and dis-
play system, events counter, electronic stopwatch,
digital voltmeter and a digital tachometer.
BK1063 $9.50.*

CMOS COOKBOOK—by Don Lancaster. Detalls the
application of CMOS, the low power logic family
suitable for most applications presently dominated by
TTL. Required reading for every serious digital ex-
perimenter! BK1011 $10.50.°

TVT COOKBOOK —by Don Lancaster. Describes the
use of a standard television receiver as a micropro-
cessor CRT terminal. Explains and describes charac-
ter generation, cursor control and interface informa-
tion in typical, easy-to-understand Lancaster style.
BK 1064 $9.95.°

IC OP-AMP COOKBOOK —by Walter G. Jung. Covers
not only the basic theory of the |C op amp In great
detail, but also includes over 250 praclical circuit ap-

plications, liberally illustrated. 582 pages, 5V x 83,
softbound. BK1028 $1495."

THE WELL

EQUIPPED
HAM SHACK

AMATEURS—AII new data and everything you want to tion)—The Classic’ on Quad design, theory, con T h——
know about low-cost, multi-band antennas, inexpensive struction, and operation. New 2nd edition conlains P e )
beams, “invisible” antennas for hams In "tough” loca- new teed and matching systems and new data. BR 1196 L
tions. BK1200 $6.95 §5 .95 ° | The o Magic of |
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HOW TO DEFEND YOURSELF AGAINST RADAR—by Bruce F. Bogner and James R. Bodnar, a lawyer and radar
expert. This book gives you the ammunition to challenge the radar “evidence' that usually leads to a speeding
conviction. The major part of the book details the inner workings of radar—you'll become more of an expert than
most police officers and judges. The remainder of the book outlines how to defend yourself against a speeding
ticket—the observations, measures and testimony you must obtain to defend yourself without the help of a
lawyer. The price is a lot less than a fine! BK1201 gﬁ.ﬂﬁ.*

J

MICROCOMPUTER BOOKS

THE SELECTRIC INTERFACE—by George Young. You
need the quality print that a daisy wheel printer pro-
vides but the thought of buying one makes your wallet
wilt. SELECTRICTM INTERFACE, a step-by-step guide
to interfacing an IBM Selectric 1O Writer to vour micro-
computer, will give you that quality at a fraction of the
price. George Young, co-author of Kilobaud Microcom-
puting magazine's popular “Kilobaud Klassroom"
series, offers a low-cost alternative to buying a daisy
wheel printer. SELECTRIC INTERFACE includes: step-
by-step instructions, tips on pumhasing a used Selec-
tric, information on various Selectric models, includ-
ing the 2740, 2880, and Dura 1041, driver software for
Z80, 8080, and 6502 chips, tips on interfacing tech-
nigues. With SELECTRIC INTERFACE and some back-
grr:aund inelectronics, you ¢an have a high-quality, low-
gugtéletter-qualiw printer. Petals not included. BK7388
12.97

40 COMPUTER GAMES FROM KILOBAUD MICROCOM-
PUTING—Forty games in nine different categories.
Games for large and small systems, and a section on
calculator games. Many versions of BASIC used and a
wide variety of systems represented. A must for the
serious computer gamesman. BK7381 §7.95*

KILOBAUD KLASSROOM—By George Young and Peter
Stark. Learning electronics theory without practice isn't
aasy. And it's no fun to build an electronics project that

ou cant use. Kilobaud Klassroom the popular series
irst published in Kilobaud Microcomputing, combines
theory with practice. This is a practical course in digital
electronics. It starts out with very simple electronics
projects, and by the end of the course you'll construct
your own working microcomputer! BK7386 $14.85

HOBBY COMPUTERS ARE HERE!!f you want to come
up to speed on how computers work—hardware and
software—this is an excellent book. It starts with fun-
damentals and explains the circuits and the basics of
pmgramm{n% along with a couple of TVT construction
projects, ASCII, Baudot, etc. This book has the highest
recommendations as a teaching aid. BK7322 $2.47.

TEXTEDIT—A Complete Word Processing System in
kit form—Dby Irwin Rappaport. TEXTEDIT is an inexpen-
sive word processor that you can adapt to suit your
needs, from writing form letters to large texts. it is writ-
ten in modules, so you can load and use only those por-
tions thattyﬂ-u need. Included are modules that perform
right justification, ASCI| upper/lowercase conversion,
one-key phrase entering, complete editorial functions,
and much more! TEXTEDIT is written in TRS-B0* Disk
BASIC, and the modules are documentied in the
author's admirably clear tutorial writing style. Not only
does Irwin Rappaport explain how to use TEXTEDIT; he
also explains programming techniques implemented
in the system. TEXTEDIT is an inexpensive word pro-
cessor that helps you learn about BASIC program-
ming. It is written for TRS-80 Models | and 11l with TRS-
DOS 2.2/12.3 and 32K. *TRS-B0 and TRSDOS are trade-
marks of the Radio Shack Division of Tandy Corpora-
tion. BK7387 $9.97

SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING—A collection of the best articles that have
recently appeared in Kilobaud/MICROCOMPUTING.
Included is material on the TRS-80 and PET systems,
CPIM, the BOBO/BOBS/ZBO chips, the ASR-33 terminal.
Data base management, word processing, text editors
and file structures are covered too. Programming tech-
nigues and hardcore hardware construction projects
for modems, high speed cassette interfaces and TVTs
are also included in this large format, 200 plus page
edition. BK7311 $10.95.*

THE NEW HOBBY COMPUTERS—This book takes up
from where "HOBBY COMPUTERS ARE HERE!" leaves
off, with chapters on Large-Scale Integration, how
to choose a microprocessor chip, an introduction
to programming, low-cost /O for a computer, com-
puter arithmetic, checking memory boards...and
much, much more! Don't miss this tremendous value!
BK7340 Only $2.47.

_ B i
. .-:::_ 3 g .___: % "‘ i

= bt e o L
: Ty N A
-'Q."é'“{".‘-\.f e %'a- e e T

WORLD REPEATER ATLAS—Completely updated, over
230 pages of repeater listings are indexed by location
and frequency. More than 50 maps pinpoint 2000 repeat-
er locations throughout the USA. Foreign listings in-
clude Europe, the Middle East, South America, and
Africa. BK7315 $2.00

THE MAGIC OF HAM RADIO—by Jerrold Swank
WEBHXR. Under various callsigns, WBHXR has been
heard on the ham bands since 1919. He has watched
amateur radio grow from the days of Model A spark coils
to an era of microprocessors and satellite communica-
tions. Jerry has responded to calls for help from earth-
quake-striekn Managua and tornado-ravaged Xenia. Ant-
arctica, one of man's loneliest outposts, has been a bit
less lonely, thanks to Jerry’s tireless phonepatching ef-
forts. Drawing on his own colorful experiences and
those of many other hams, Jerry has compiled this word-
icture of ham radio during the past six decades.
K7312 $4.95

A GUIDE TO HAM RADIO—by Larry Kahaner WB2NEL.
What's Amateur Radio all about? You can learmn the
basics of this fascinating hobby with this excellent
beginner’s guide. It answers the most frequently asked
questions in an easy-going manner, and it shows the
best way to go about getting an FCC license. A Guide to
Ham Radio is an ideal introduction to a hobby enjoyed
by people around the world. BK7321 $4.85.*

WORLD RADIO TV HANDBOOK 1983, 26TH EDITION
—This book is the bible of international broadcasters,
providing the only authoritative source of exact informa-
tion about broadcasting and TV stations world wide.
This 1981 edition is completely revised, giving com-

rehensive coverage of short, medium and long wave,
60 pages of vital aspects of world listening.
BK11 16.50

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop ® Peterborough NH 03458, Be sure to include check or

detailed credit card information. No C.0.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surface. For foreign airmail $10.00

\per book. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject to change on books not
p

neely P FOR TOLL FREE ORDERING CALL 1-800-258-5473 /
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AMATEUR RADIO CALL DIRECTORY, 1982-1983 Edition.
Complled by: Jack A. Speer N1BIC and Ashok K. Anand.
Here It I8, and at a price you can afford! A directory of
over 41nbm radio amateurs In the United States (as

licensed by the U.S. Gov't). Completely updated for 1¢

Easy to handle BY: x 11 format. BK1254 §12.95

THE TEN METER FM HANDBOOK — by Bob Heil KSEID.
This handbook has been published 1o help the ten mater

enthusiast learn more about the many methods of con-
versions and tricks that are used to make existing units
work betler. Join the great “tinkerers' of the world on ten
FM and enjoy the fantastic amount of fun in communi-

with amateur stations worldwide on ten mater
FM._BK1190 5495 *

| THE COMPLETE SHORTWAVE LISTENER'S HAND-
BOOK, 2nd EDITION by Hank Bennett and Harry L.
Helms. This volume contains loads of
new information from all over the world on the latest

s in SWL technology clubs, associations,
practices and stations. A h guide to stations of
the world by sral continental area and frequency is
'tnc!m BK1241 $9.95

THE HANDBOOK OF AMATEUR RADIO FM
REPEATERS —by Bill Pastarnak WASITF {author of 73
Magazines monthly column *Looking West™) This is the
book for the VHFIUHF FMer, compiled from material
submitted by over a hundred mdlviduls. ¢lubs,
organizations and a&uipmenl manufacturers. A “must
kh\an“ for your ham shack shelf. BK1185 $12.95.* _/
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THE 73 TEST
EQUIPMENT LIBRAHY

VOL. Il AUDIO FREQUENCY TESTERS—Jam-packed
wﬂh all kinds of audio 1'nsh:|u~|a=l'lr:¥I test u#pmum. 1)
you're inta SSB, RTTY, SSTV, etc., this book is a must for
you . .. a good book for hi-fi addicts and experimentears,
too! LB7360 $1.95.*

VOL. lll RADIO FREQUENCY TESTERS—Radio frequen-
cy waves, the common denominator of amateur radio.
Such items as SWHA, antenna impedance, line im
ance, AF output, and lield detailed instruct

on testing these items inciudes sac!iunsunuigm!nu\-
arators, crystal calibrators, grid dip oscillators, noise
Eanera};}g‘_ dummy loads, and much more.

shooti
ecis for ng lest equ
station and In micinwnﬂnl aquu
cumulative index for all r volumes

EQUIPMENT LIBRARY. LB7362 $1.95.*

ALL THREE OF THE ABOVE
ONLY $4.95 ORDER LB7365

AF AND DIGITAL TEST EQUIPMENT YOU CAN

pment to work with your ham
t. Plus a
he 73 TEST

VOL. IV IC TEST EQUIPMENT —Become a trouble-
ll-iﬂrrllrlﬂhmﬁn:ﬂnslmclﬁnn proj-

BUILD—BK 1044 —R( burst, function, square wave gen-

A

RADIO BDDKSHC)F’

FOR THE
CONTESTER

THE CONTEST COOKBOOK—This book reveals the
secrets of thal elite group of operators who top the list
when the contles! results are published, It contains
detailed sugﬁesuunﬂ for the first-time contester as well
as tips for the advanced operator. Domestic, DX, and
specialty contesis are all discussed, complete with
photographs and diagrams showing the equipment and
operaling aids used by the top scorers. For the serious
contester. BKT308 $5.05.

ndRUPAGATION

WILRRU'S

THE NEW

WEATHER SATELLITE
HANDBOOK

Toows (&,
TecuMiQuEs

eralors, variable length pulse generators—100 kHz
marker, i-f and rf generafors, audio osc, af/r! sig-
nal injector, 146 MHz synihesizer, digital readouts for
counters, several counters, &mmn microwave

meler, etc. 252 pages. BK1044

&
THE 73 TECHNICAL LIBRARY =l 5 N
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THE COMPLETE
SHORTWAVE

LISTENER’S

TOOLS & TECHNIQUES FOR ELECTRONICS—by A A
Wicks 15 an easy-lo-understand book written for the
beginning kit-builder as well as the experienced hob-
Dyist. Il has numerous pictures and descriptions of the
safe and correct ways to use basic and speciaiized tools
for electronic projects, as well as specialized metal
working tools and the chemical aids which are used in
repair shops. BK7348 $4 95 *

BEHIND THE DIAL—This book explains, in detail,
whal's going on on all the frequencies, from shoriwave
up to microwave. It gives the reader a good idea of what
he can tind and where to find it, including some of the
secrel stations such as the CJlLA, and the F.B.l.
Everything is covered short ol microwave monitoring.
Anyone interested in purchasing a shortwave receiver
should have a copy of this book, surveillance, station

HAH“B‘GEH‘ u i

layoul consideration, antenna systems, interface, and
the electromagnetic spectrum., are included.
BK7307 $4.95

THE NEW WEATHER SATELLITE HANDBOOK —by Dr.
Ralph E. Taggart WBBDQT. Here Is the completely up-
dated and revised edition containing all the informa-
tion on the mos! sophisticated and effective space-
craft now in orbit. This book serves bolh the experi-
enced amateur satellite enthusias! and the newcomer.
It is an introduction to satellite watching, providing all
the information required to construct a compiele and
highly effective ground station. Solid hardware
designs and all the instructions necessary (o operale
the eguipment are included. For experimentars who
are operating stations, the book details all procedures
necessary 1o modify equipment for the new series of
spacecralt. Amateur wealher satellite aclivity repre-
sents a unigue blend of interesis encompassing elec-
tronics, meteoroiogy and astronaulics. Join the privi-
leged ftew in watching the speclacie of earth as seen
from space on your own moniforing egquipmeanl.
BK7383 $8.95.°

p
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THE CHALLENGE OF 180 —The growth of amateur radio
today is encouraging the use of 160 meters. All the infor-
mation necessary to gel started on this unigue band, the
all-important antenna and ground sysiems are descnbed
in delail. Also, how 1o gel on, top-band operating lips,
lop-band transmittiers, propagation, weather receiving

aquipment, and more are coverad in full. The introduc:

tion contains interesting photos of Stew Perry’s (the
King of 160) shack, This reference is useful to new and
experienced top-band operators. BK7309 $4.95

INTERFERENCE HANDBOOK — by William R, Nelson,
WABEQG—This timely handbook covers every type of
RFI problem and gives you the solutions based on
practical experience. Covers interference to TV, radlo,
hi-ti, telephone, radio amateur, commercial and CB
equipment. Power line interference is covered in depth
—how to locate i, cure i1, work with the public, salety
precautions, how to train RF/l investigators. Written by
an RF| expert with 33 years of experience, this profuse-
ly lilustrated book Is packed with practical easy-lo-
understand information. BK1230 $8.95.*

OWNER REPAIR OF RADIO EQUIPMENT —by Frank
Glass KERQO. Here's a book that will teach you an ap-
proach to troubleshooting without a shack full of test
equipment. Written in a narrative, non-mathemalical
slyle, it will encour you 10 successfully fix your own
rig problems 80 1o 90% ol the time. Even if you don’l
want to fix, you can learn a lot about how things work
and fail. Add to your library and personal expertise.
BK7310 §7.95.°

EVERYTHING YOU ALWAYS WANTED TO KNOW
ABOUT AMATEUR TELEVISION, (but were alraid to ask)
—By Mike Stone WBOQCD, This book Is a complete
guide to setting up your own amateur radio television
station. It contains—A history, what eguipmeant you
need, video theory, cameras, recorders, lighting, special
effects, sound ATV DXing, mobile FSTV, ATV repeaters,
ATV groups, bullding projects, test equipment, dealer di-
rectory, a cumulative index of over 1000 articles on ama-
teur TV and much more. This is the new, 1882 edition.
From the publishers ol Amateur Television Magazine.
BK1244 5995

WORLD PRESS SERVICE FREQUENCIES —by
Thomas Harrington Can't wait 1o hear the evening
news, or are you wondering about the news that you
aren’t hearing? Receive by Radio Teletype (RTTY) all
the worlid news and financial happenings from the
world capitols on a 24 hour a day basis. This book gives
you the frequencies and times of broadcast of such
news services as AP, UPI, Reuters, TASS, VOA and
London Press. Also included is an Introduction to
RTTY with information on equipment, antéennas, abbre-
viations—everything you need to get started in RTTY.
BK1202 §7.95*

SSB. ., .THE MISUNDERSTOOD MODE—by James B.
Wilson, Single Sideband Transmission. . . thousands of
us use It every day, yetl it remains one of the least
understood laceis of amateur radio. J. B. Wilson
presents several methods of sideband generation, am-
ply illustraled with charls and schemaltics, which will
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious ham
BK7351 §5.50.°

PROPAGATION WIZARD'S HANDBOOK— by J H
Neison. When sunspots riddied the woridwide com-
munications natworks of the 1940s, John Henry Neison
iooked to the planets for an answer. The result was a
theory of propagation forecasting based upon inler-
planetary alignment that made the author the most re-
liable forecaster in America today. The book provides an
enlightened look al communications pasl, present, and
future, as well as teaching the art ol propagation
forecasting. BK7302 $6.95."

“Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop ® Peterborough NH 03458. Be sure to include check or
detalled credit card information, No C.0.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and forelgn surface. For foreign alrmall $10.00
ar book, Please allow 4-6 weeks for delivery. Questions regarding your order? Fraasu write to Customer Service at the above address. (Prices subject to change on books not

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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Great Minds Think Alike.

Hertz. . . Marconi. . . Armstrong . . . they all would have read 73. Why?

Great pioneers get their ideas from great pioneering articles. Armstrong read detailed
accounts of Marconi's Cornwall to St. Johns transmission. Marconi was inspired by an
article about the experiments of the late Heinrich Hertz. And Hertz was guided in
his experiments by the theories of the English mathematician Maxwell.

Throughout its 22-year history, 73 has been a leader in the field of ra-
dio communications, publishing more articles that helped to pioneer
new areas of amateur radio than any other ham magazine. Articles
on single sideband, solid state, repeaters, narrow band e |
communications, satellites. . . the list goes on and on. |

Today, the spirit of the pioneer lives on in each
and every issue of 73.

You need 73. o

You need it to keep up with the latest radio g g s L
news. You need it to stay abreast of the most ! %?ﬁglecl;!rl ﬁgsggl J
recent technological developments. Youneed & — i
it to find out what your future rig will be like, E;IZ_._‘_'_:_; px
and how you can modify your present rig to -
get more out of it, and what the word is on the
latest gear, contests, DX. . . You need 73 to
help you be the best ham you can be.

And who knows? Maybe the pioneering arti-
cles in 73 will inspire you to heights you never
thought you could achieve. . . right up there
with Hertz, Marconi, and Armstrong.

To order simply fill out the coupon

below and send it in,
or dial toll free

-

Amateur Radio's
Technical Journal

* Amateur Radio’s
- Technical Journal

[
1‘ .
‘.-;..i -:IT'-I - d

:.._"".:I'_"' .

"

SR

1-800-258-5473.

Be a pioneer.
Subscribe to 73.

" Ly " el g

YES' [ want to be a pioneer. Send me 12 issues
® of 73 for only $19.97. ?;“’;gigz ety S0 GO
Check MCL VISA AE BILL ME
Card #
Interbank # Exp. Date
Signature
Name
Address
City State Zip
. 73: Amateur Radio’s Technical Journal i
~ Subscription Dept., P.O. Box 931, Farmingdale NY 11737

3 Your first issue will arrive in 6 to B weeks, |
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RTTY LOOP

Marc |. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

There's a great old song written by
James V. Monaco and Joe McCarthy called
“¥You Made Me Love You." It's that kind of
feeling that | get In February, what with
Valentine's Day and all, along with the let-
ters from you, the readers, whom | truly
adore. Let's see what you all have to relate
this month.

Starting with the “foreign desk" (sounds
like “World News Tonight™), | have a note
here from a colleague in Central America.
David Reuben Harris, M.D., a physician in
Costa Rica, Is a TRS-80 user who Is trying to
obtain software for his Mode! | that will en-
able him to both copy RTTY and fully inter-
face his computer on the air. Now, | have
always been a fan of software solutions 1o
“hard” problems, but not this time. A
perusal through the published literature
really fails to demonstrate much in the
“strictly software” vein,

On the other hand, | have recelved a
packet of material that just might answer
some of Dr. Harris's needs. Kantronics, lo-
cated in Lawrence, Kansas, produces a ver-
satile HTTY interface, which we louched
upon in December, With some more infor-
mation in hand, let's see what they say it
can do.

Their box, called “The Interface,” is the
hardware link that turns a computer and
amateur transceiver Into a highly sophisti-
cated RTTY system. It allows transmission
on Murray, ACSII, or Morse with essentially
the same operating convenience.

The unit itself is contained in a small box
that attaches 1o external devices through a
series of jacks on the back panel. inpuls
and oulputs are provided which accept
audio and digital inputs between speaker

Outstanding DX

MULTI-BAND SLOPERS

160, 80, and 40 meters

performance of slopers is well known. Now you can en-
-joy 2 or 3band BIG-SIGNAL reports! Automatic bandswilching « Very
low SWR *Coax feed - 2kw power - Compact - Ground or lower leed
» Hang from any support 25 ft. high or higher . Easy to install - Very
low profile - Complete instructions - Immediate shipment=-Check ok

3 BAND SLOPER- 160. 80, & 40Meters- 60 ft.long  § 43.00 fri.ppd

audio, computer, and accessory keyboard
or key. Front-panel indicators include a tun-
ing LED and bar-graph LED, used to center
incoming signals within the demodulator's
passband. There |s even a loop driver avail-
able to switch an external 60-mA loop so
that an antique Model 15 can be used as a
printer for such a modern system.

Mo hardware of this complexity is any
good without equally able software and,
recognizing this, Kantronics has made
available a group of programs known gen-
erically as “Hamsoft” that interface The In-
terface to the Appile Ii, Vic-20, TRS-80C, and
Atari 400/B00 computers. Additionally, it is
entirely possible to write custom software
to use The Interface with other computers.

An interesting possibility is raised by the
note that the Hamsoft programs, which
allow for Morse code in the 599-wpm range,
80-, 87-, 75, and 100-wpm Murray, 110- and
300-baud ASCII, split-screen display, trans-
mit buffer, Morse ID during RTTY, printer
output, and more, will operate with other
terminal units. That means that you might,
and | emphasize might, be able to use the
Hamsoft program betwean your computer
and terminal unit if all else is compatible.
Kantronics makes no promises that you
can, but it might be interesting to try.

A further indication of the care that went
into this product is a full section in the
manual of The Interface which details mod-
lfications needed to operate with certain
transceivers which present problems.
Whether the modifications need be made to
The Interface or the transcelver, it is spelled
out in enough detall that accomplishing the
change should be no real problem.

Kantronics has put together a nice pack-
age here, and | will be interested to hear
from those of you who have used The Inter-
face and Hamsoft in its various configura-
tions. | am sure that Phil Anderson WQXI,

2 BAND SLOPER:- 80 & 40 Meters - 41 11, long

3-BAND NO IPOLE, 160, B0, & 40M-11311. long

» 30.99 frt ppd.
$ 66.00 frl.ppd.

2-BAND NO TRAP DIPOLE,

80.& 40M - B4iL. long

§ 49.00 Irl.ggd.

FOR ADDN'L INFO on these and other unigue antennas:
WSISINN ANTENNAS
BOX 393-S MT. PROSPECT, IL 60056

send SASE
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president of Kantronics, and the other folks
out there will be happy 10 answer your ques-
tions. Write them at 1202 E 23rd Street,
Lawrence KS 66044, and be sure to men-
tion 73's RTTY Loop.

Speaking of Phil Anderson, he passes
along a question which several others have
also posed. Kirk Baxter WBOAXX, in Mis-
sion, Kansas, and John Ryan, in Alcove,
Quebec, both also are interested in several
of thea encoded RTTY signals heard on com-
mercial frequencies. Kirk relates a series of
such codes, including Dbit inversion, bit
transposition, TOR codes, SITOR codes,
ARQ, FEC, and SEL-FEC codes. These sig-
nals are uncopyable on a standard system
and can represent a real challenge to the
hard-core RTTYer.

The first few codes asked about are sim-
ple techniques, designed merely 10 ensure
some degree of privacy. It is fairly easy to
envision manipulating a standard Murray
character to, say, invert one or more bits
from mark to space, or vice versa. Thus, the
letter "R" would change from 01010 to
00110, if bits two and three were inverted,
and would print as an “1" on an unmodified
machine. Similarly, one can consistently
transpose two or more bils in each charac-
ter, again rendering it unprintable without
the key for deciphering.

These codes are nol difficult to decode
with a computer program which recognizes
the cipher and undoes what the sender did.
Of course, If the encoding station is really
nasty, the characters can have bits both in-
verted and transposed, but that is another
convolution.

The Murray code, as we all know, is a
five-level code. While ASCIl is the most
common code using more than five bits, it
is apparently quite rare on radio circuits. A
complex series of codes is used on many
commercial circults which has error-detec-
tion abilities. Known as the Moore code, or
CCITT No. 3, it is a seven-bit code sent syn-
chronously, as opposed to the asynchro-
nous Murray code.

Thirty-five cnaracters are each com-
posed of three marks and four spaces, in
various combinations. If a character is re-
ceived which does not have the comect
number of marks and spaces, the recelving
station can send a code to rapeat the last
transmission. This is called the " Automatic
Repetition on Request” and yields the
mnemonic “ARQ" when referring to this
code.

Another code system which allows for er-
ror correction is the “Telex Over Radio,” or
TOR system. Some trademarks for systems
using TOR include SITOR and SPECTOR.
The TOR codes resemble the Moore system
in their formulation, but are each four
marks and three spaces; thus, the charac-
ters themselves are completely different.
The FEC noted above is a Forward Error
Correction in which sach character is sent
mulitiple times to receivers unable to re-
quest a comection. The recaiver is set up to
saelect any of the repetitions which meet the
correct mark/space ratio and discard the
resl.

Although this is an overview, | hope this
explains the more unusual codes heard on
the air. If there is sufficient interest, we may
be able to devote more time in the future to
schemeas to decode some of these code
types. Let me know with your cards and let-
ters; | look forward to them.

| will close this month with a request
from another reader out west. Bob Sanett
WETWAR, in Van Nuys, California, is trying to
hook up a Siemens T-1000 RATTY unit. He
describes this as a dalsy-wheel printer for
TTY! Sounds interesting, butl he needs any
information he can gel Anyone with any-
thing of note should drop me a line and
send Bob a copy at PO Box 7323, Van Nuys
CA 91409. I'm sure he will appreciate il

Will try to outline some maore on the ter-
minal next month, and of course something
from you, the readers. This is our column,
yours and mine, and between old Model 15s
and new computers, that's quite a range,
here, in RTTY Loop.
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ASSOCIATED RADIO 913-381-5900

8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204
BUY—SELL—TRADE

All Brands New & Recondltloned

" YOU WANT A DEAL — WE WANT TO DEAL
CALL NOW!! Ry e

SAVE—SAVE—SAVE .

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.

The modern multi-band mobile antenna
—switch to 10, 15, 20 or 40 meters
without stopping to change resonators.
Features of the Spider " Antenna

® The Spider ™ Antenna is less than six feet high
and the longest resonator projects out from the

o §
E i

mast 24 inches. 1 his gives a slim pro-
file, low height and light weight, offer-

g little wind resistance and
eliminating the need for a \
spring mount.

HOM-11E s ® Each resonator is tuned to "

- - _ T — the desired portion of the band by
Now includes: IRl oy = a tuning sleeve which slides over the
eTEXT EDITING T e
WK 1s: ximaterly 1: e
®*RTTY PICTURES selected resonant frequencwv.
eSAVE TEXT TO DISK Detailed brochure avallable on request. ® Base impedance approximately 50
ohms, requiring no matching network.
® Ideal for use on vans, campers,

': t ~INa: Other features ' X |
ea u g. ncllde: motor homes, travel trailers; also

: o in mobile home parks, apart-
1200 BAUD OPERATION. Not limited to 110 baud

Two Serial Ports : ment houses and condominiums.
because of timing loops. 60, 66, 75 & 100 Fourteen Buffers The Spider'" Adapter converts
W.P.M. Plus 110, 150, 300, 600 & 1200 baud

Automatic CW/I1D an}I:lmﬂnc:-b;md :mtr.;:;‘ma ':;.'ith ; hzijlf-
: - ' st into a modern four-band antenna.
operations possible. Transmit Control Y ive Snidors i -
_ e Spider'” Maritime is the ultimate for
FLEXIBILITY OF OPERATION. Instantly change: Ve L marine use. Made of non-magnetic stainless steel
Baud Rates; Program Mode (ASCII/Baudot); Word W 3 and nickel-chrome plated bronze, using regular
Program Status EEIEI.:‘-r to lrl'?I[:rr}g Spider™ resonators and tuning sleeves.
- : dCg -
SPLIT SCREEN VIDEO. Transmit & receive data 30 Dav Unconditional MOPOSEIEINS - Bumper, Lall, stgie and st
displaved separatel y mounts. Quick disconnects. RG-58A/U coaxial
piay p y- : _ Guarantee cable and connectors. Ground radial systems.
REAL TIME. AUtUma_“C CW/1D without user in- e Hardware Requirements: Copper foil and copper braid ground straps.
tervention. Automatically TRS-80 Model | or 11l 16K For further information, prices write or call
updates at end of month u CBO[IJH EXTERNAL TERMINAL UNIT
Or year. = REQUIRED
MicroProducts
606 State Street, P.O. Box 892-R ¢ Marysville, WA 98270 e (206) 659-4279
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CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ARIZONA QSO PARTY

Starts: 1800 GMT February 5
Ends: 0600 GMT February 6

Sponsored by the Southern Arizona DX
Assoclation. Single-operator and club en-
tries, all bands and modes but no repealter
contacts allowed. Each station may be
worked only once per band.

EXCHANGE:

RS(T) and state, province, DXCC country,
ar Arizona county. Novices and Technl-
clans also sign IN or [T, respectively.

FREQUENCIES:

Phone—3805, 7230, 14280, 21365, and
28560,

CW—860 kHz up from lower band edge.

Novice—25 kHz up from lower band edge.

SCORING:

Count 1 point per phone QS0, 2 poinis
for each CW or other mode QSO, and 4
points per QS0 with Novice or Technician
in the Novice bands. Anzona stations
multiply QS0 points by number of states,
provinces, and DXCC countries. Others
multiply QS0 points by number of Arizona
counties (13 maximum). The club station,
W7NQ, also counts as 1 muitiplier for non-
Arizona stations. Anyone working all
Arizona counties and WINQ may double
the multiplier

AWARDS:

Certificates for the highest-scoring sta-
tion in Arizona, nan-Arizona, and Novice/
Techniclan, In addition, certificates for
highest score in any Arizona county, state,
province, or DXCC country in which thara
are al leas! five entries.

Other certificates for Arizona and non-
Arizona clubs whose members' scores

combine for the highest score. Club entry
must consist of at least five individual en-
iries lo be eligible. Club residancy deter-
minéd by mailing address.

ENTRIES:

Individual entries should show each sta-
tion worked, exchange, and time and fre-
quency of each QS0. Include a summary
sheet of your scoring and dupe sheets for
bands with more than 50 QSOs. Entry may
designate one club with which you are par-
licipating. Deadline for individual entries is
March 5th,

Club entries should be submitted by a
club officer with a summary of callsigns
and claimed scores. To be counted toward
the club total, the individual entries must
also designate the club. Deadline for club
summaries is April 5th.

Include a large SASE for resulls. Entries
should be addressed to: Southern Arizona
DX Association, c/lo Philip M. Stickney
MN7BUP, 1890 Wes! Paseo Cuenca, Tucson
AZ BSTOA.

SOUTH CAROLINA QSO PARTY

Starts: 1800 GMT February 5
Ends: 2359 GMT February 6

The QSO party is again sponsored by the
Colleton County Contestors. The same sta-
lion may be worked on each band and
mode, simpiex only. South Carolina mobile
stations that change counties are con-
sidered new stations. Novice and Techni-
cian stations please sign /N or [T.

EXCHANGE:

RS(T) and state, province, country, of
South Carolina county.

SCORING:

Phone conlacts are worth 2 QS0 points,
CW contacts are worth 3 points, The multi-
plier for South Carolina stations Is the
number of states, provinces, and DX coun:
tries worked. Others multiply QSO points

Feb 56 South Carolina QSO Party

Feb 56 Arizona QSO Party

Feb 56 Vermont QSO Party

Feb 57 New Hampshire QSO Party

Feb 1213 QCWA QSO Party—CW

Feb 1516 America Radio Club International DX Contest
Feb 18-20 AS Magazine UHF-ATV (FSTV) QSO Party
Feb 1920 YL ISSB QSO Party—Phone

Feb 19-20 ARRL International DX Contest—CW
Feb 26 RTTY World Championship Contest
Mar 56 ARRL international DX Contest—Phone
Mar 12-13 YL ISSB QSO Party—CW

Mar 1213 QCWA QSO Party—SSB

Mar 12-14 Idaho QSO Party

Mar 12-14  Virginia QSO Party

Apr810  CARF Commonwealth Phone Contest
Apr 810 ARRL QSO Party—CW

Apr 1617  ARRL QS0 Party—Phone

Jun 1112  ARRL VHF QSO Party

Jun 25-26 ARRL Field Day

Jul 8-10 IARU Radiosport Championship

Jul 1517 A5 Magazine SSTV DX Contest

Aug 6-7 ARRL UHF Contest

Aug 1921 A5 Magazine UHF FSTV DX Contest
Sep 10-11  ARRL VHF QSO Party

by the number of South Carolina counties
worked (46 maximum).

FREQUENCIES:

Phone—3895, 7230, 14280, 21365, and
2B8560.

CW-—3560, 7060, 14060. 21080, and
28060.

Novice—J3725, 7125, 21125, and 28155.

AWARDS:

Centificate to top-scoring station in each
South Carolina county, state, province, and
DX country. Novices and Technicians com-
pete only with other Novices and Techni-
cians.

ENTRIES:

Include a summary sheet with your entry
showing scoring and other information, In-
dicate each new multiplier in your log as it
is worked. Novices and Technicians in-
dicate class on your entry. Include a large
SASE tor results. Mailing deadline Is March
5th. Send to: Colleton County Contestors,
clo Elliott Farrell, Jr. KE4VP, Rt. 3 Box 658,
Walterboro SC 29488.

NEW HAMPSHIRE QSO PARTY

1900 GMT February 5 to
0700 GMT February 6
1400 GMT February 6 to
0200 GMT February 7
Sponsored by the Concord Brass-
pounders, Inc. (W10C), to promoie the
Worked New Hampshire Award. Stations
may be worked once per band, per mode.

New Hampshire stations may work each
other.

EXCHANGE:

Send RS(T) and country, ARRL section,
or New Hampshire county as appropriate

FREQUENCIES:

Phone— 1820, 3935, 3975, 7235, 14280,
21380, and 38575.

CW—1810, 3555, 7055, 14055, 21055, and
28130.

Novice—3730, 7130, 21130, and 28130.

VHF—50.155 and 145.015 FM simplex,
no repeaters,

SCORING:

New Hampshire stations score 1 point
per QS0 muitiplied by the number of ARRL
sactions plus countrias plus New Hamp-
shire counties. Others score 5 poinls per
New Hampshire Q50 times the number of
New Hampshire counties worked.

1982 A5 MAGAZINE
NORTH AMERICAN

FSTV-UHF CONTEST
1 WBVCF 9989
2 WABRUT 5685
3 WDBMRV 3580
4 WBBROP 3403
5 KBOXL 3015
6 WBIMCF 1855
7 W2RPO 1907
8 WBOZIP 1905
9  WAINJR 1895
10 VE3FYY 1621
11 WBRVP 1620
12 W2WHK 1496
13 WABSAR 1494
14 KBHVA 1445
15 KAQBVT 1225
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ENTRIES:

Send your entry no later than March 12th
to the Goncord Brasspounders, Inc., cio
Morman W. Littlefield, RFD 1 Buck St., Box
323, Suncook NH 03275. Iinclude a large
SASE for results andior award.

VERMONT QSO PARTY

2100 GMT February 5 to
0700 GMT February 6
1100 GMT to 2400 GMT
February 6

Sponsored by the Vermont Amateur
Radioc Club (W1BD). Each station may be
coniacted once on each band and mode.
Repeater contacts and multiple contacts

with the same station on the same band
and mode are invalid.

EXCHANGE:

QS50 number and state, province, coun-
try, or Vermont county.

FREQUENCIES:

Phone—3930, 3960, 7230, 7260, 14280,
14320, 21360, 28570, 50.110, and 144.2.

CW-—3530, 3730, 7030, 7130, 14080,
21060, 21160, 28070, and 144.1.

SCORING:

Vermont stations score one point per
contact with any station. Multiply QSO
points by number of states plus Canadian
provinces plus countries (exclude US/
Canada). Others score one point per Ver-
mant contact and multiply by the number of
Vermont counties (14 maximum).

AWARDS:

For non-Vermont stations, certificate to
highest-scoring station in each state, prov-
ince, and country and to highest-scoring
Novice/Technician. Certificates will be
given each Vermont station submitiing a
log. WIVT Award given to stations working
13 of Vermont's 14 counties.

ENTRIES:

Send SASE for official log and score
sheets. Send logs/facsimiles, name, class
of license, and address not later than
March 1st to: D, Nevin KK1U, W, Hill, North-
field VT 05663, Include an SASE for a copy
of the results.

QCWA QSO PARTY—CW

Starts: 0001 GMT February 12
Ends: 2000 GMT February 13

This is the 26th annual QCWA QSO Par-
ty. with separate weekends for CW and
phone. You can work the same slation
more than once providing It is on another
band. Only the bands listed under frequen-
cies will count in this QSO party.

EXCHANGE:

QS0 number, operator's lirst name,
QCWA chapter identification (otficial
number or name), and stale or country.
Members not affiliated with a chapter
should use “AL"

FREQUENCIES:

Any authorized amateur frequency in the
bands thal are listed below is parmissable.
The following suggested frequencies have
been selected 1o minimize interference to
others, but please feel free to wander up or
down from these if you so desire. Bands:
3530-35680, 7030-7060, 14030-14080,
21040-21070, and 28040-29070. The above
are selected as a starting place. When
plleups occur, don't be afraid to go to either
side of these frequencies.

SCORING:
Each contact made with another QCWA



PARKING

Tree Pruning With Mobile Antennae.

st TICKET
PLARNO AMATEUR RADIO KLUB

NEWSLETTER OF THE MONTH

Although most people do not like to get parking tickets, the hams in Plano,
Texas, get one every month—and they enjoy it.

The Parking Ticket is the newslettier of the Plano Amateur Radio Kiub, and it en-
compasses a rare combination of humor, information, and good looks.

The good looks came from recent expenmentation with the newsietter, varying
the type and layou! in response to reader feedback. The resull is a very ciean news-
letler; the columns are well laid outl and rarely can a typographical error be found.

Inside features include a two-month calendar of events—not just a list, but a full-
fledged calendar with enough room to write notes. Regular features include “Traf-
fic Talk,” an educational column on traffic handiing, and “The Novice Corner,” a
tongue-in-cheek tribute to beginning hams. December’s issue featured a review of
some books litled The EMP That Ale Worldwide Communications, and Praclical

However, editor Rick Goodin NSCBI admits that he does have his limitations. ~I
had grand deiusions,” he said in a recent editorial, “of writing a coherent, cogent,
and otherwise brilliant column, but that was quite a few hours ago when my body
still felt awake and my cerebrum had not yet lapsed into autopilot.”

Take a nap, Rick; you deserve it for a job well done.

73 encourages ciubs to send in their club newsletters. Just address them to 73,
Pine Street, Peterborough NH 03458. Lel us know what is going on in your area

member will count as a single point. This
year's contest has three multipliers:
chapters, states, and countries. For each
band, every new chapler is a multiplier of
one, every new state (USA) is a multiplier of
one, and every new country (ARRL DXCC
list) is a multiplier of two. At the end of the
party add up your total contacts for all
bands and multiply it by the sum of all your
muitipliers for all bands. This will give you
your total and final score.

ENTRIES:

Please keep separate logs lor @ach band.
Logs should include the following informa-
tion: time (GMT), call, QS0 numbers, name,
chapter number or name, state or country.
It is the responsibility of each contestant to
provide a legible log (no carbon copies) and
to list all claimed contacts. The total con-
tacts and multipliers for each page should
be recorded at the bottom of each page.
The total contacts lor the party should be
recorded on the first page of the log. Log
sheets will not be returned, Make sure you
have correct postage when you mall your
logs. Send logs no later than March 31st to:
Spaceport Centler #66, Donald McClenon
N4IN, 3075 Florida Avenue, Melbourne FL
32901. Separate logs and scores must be
submitted for the CW and phone parties.

AMERICA RADIO CLUB
INTERNATIONAL DX CONTEST

Starts: 0400 GMT February 15
Ends: 2400 GMT February 16

Any amateur station making two con-
tacts with America Radio Club DX member
operalors during the two-day contest will
be eligible to apply for the Special Silver
QSL Award. Stations making three con-
tacts will be eligible for the Special Gold
Silver QSL Award. Contacts must be during
the two-day period listed above. Suggestied
frequencies include all authorized frequen-
cies in the 10-, 15, 20, and 40-meter phone
and CW bands. Exchange RS(T) and QTH.
SWL stations aiso may apply for this award
an a heard basis. For special award, send
QSL and $2.00 in US funds or 3 IRCs to:
America Radio Club QSO Contest, PO Box
3576, Hialeah FL 33013

YL ISSB QSO PARTY—PHONE

Starts: 0001 GMT February 19
Ends: 2359 GMT February 20
Two six-hour rest periods are required.

Operating categories include: single
operator, DX/WK partners, and YL/OM
teams. All bands will be used and the same
station may be contacted on different
bands for contact points but not as country
multipliers. VHF and UHF may be used but
all contacts mus! be direct and not through
repeaters. Nets are not allowed!

EXCHANGE:

Name, RS, SSBer number, country, WIK
state or VE province, and DX/WK partner's
call. If no partner, leave blank. If nonmem-
ber, send "NO NUMBER."”

FREQUENCIES:

On HF, use the USA General-class band
portions. On 20 meters, be aware of the
nets on 14313 and 14336. Stay away from
14332 leave it open for DX members trying
to make contacts. Check 80 and 40 meters
on the hour.

SCORING:

Score 3 points for each member con-
tacted on your own continent, 6 points if dif-
ferent continent. Nonmembers' contacts
count one point. Only member station con-
tacts count tor multipliers. Multipliers are
each state, country, and VE province. Also,
each team contacted but only once for
each team. When DX/WK partners contact
each other il counts as a double multiplier.
it your total dc input power is 250 Watts or
less during the entire QS0 party, then
count an additional power multiplier of two.
Final score is the sum of QS0 points times
the total multiplier.

AWARDS:

Special certificates will be awarded 10
the winners of each category. Regular cer-
tificates for country, US state, and Cana-
dian province winners.

ENTRIES:

Logs must show dateftime (GMT), station
QS0ed, RS, mode, band, SSBer number, US
state, VE province, or country, and period of
rest time. Summary sheets show states,
Canadian provinces, countries, YL/OM
teams, DX/WK teams, and partner con-
tacts. Send logs and summary sheets to
Rick and Minnie Connolly (KBRDJ and
KABALX), Star Rt. 1, Crocker MO 65452 prior
o June 1si. Be sure to indicate who your
DX/WHK partner is!

1982 NEW JERSEY QSO PARTY
New Jersey Stations
Station QSO0 Points Sections Score
WA2QNW 1018 72 73,296
w2zo* 534 62 33,108
NZAEW 260 48 12,482
Out-of-State Stations
Station Contacts Counties Score
N3RJ i 21 1617
WSWG 47 19 893
KC4HN 47 18 846
MNew Jersey Counties
Station Score Station Score
Atlantic Monmouth
WD4SIGIM 234 W2GSA" 11,562
Bergen (Operators:
WB3IHUP/M 8 KN2B, KAZF,
Burlington WAZSSH)
wWa2xQ 3,475 KF2T 2,508
WD4SIGM 200 WD4SIGM 132
WB3IHUPM 10 Morris
Camden WD4SIGM 324
WD4SIG/M 88 WB3HUPM 54
WB3HUPIM 8 Ocean
Cape May N2AEW 12,480
w2yCi2 4060 WD4SIGM 192
WD4SIG/M 143 Passaic
Cumberiand KC2PL 3.000
wWazZy 3,536 WAZASO 561
WD4SIG/IM 192 WEB3IHUPM 30
Essex Salem
WD4SIG/IM 54 WB2KMR 918
WB3HUP/M 30 wD4asSIGIM o6
Gloucester Somerset
WD45IG/IM 72 WD4SIGIM 70
WB3IHUPM 25 WEB3HUPIM 9
Hudson Sussex
WB3IHUPM 72 W2RQ 112
Hunterdon WD4SIGIM 112
WAZHCC 3,000 WEBIHUP/M 9
WD4SIGIM 70 Union
WB3HUPIM 4 WB2DND 1,045
Mercer WD4SIGIM 72
wa2zZzo* 33,108 WB3HUP/M 2
WB2PKG 4,350 Warren
WBIHLUPIM 4 WD4SIG/IM 72
Middiesex WB3HUP/M 16
WAZQNW 73,206
WDASIG/IM 49
WB3HUR/M 2
Oul of State
Location Station Score Location Station Score
CT KF1B 143 KY WA4EBN 2N
w2CGCn 1 VA KCAHN 846
ME N1PLN1 364 KORI/4 782
WB1GLH 25 WA4PGM 247
E. MASS KA1TCLV 228 LA W5SWG 893
E. NY K2POF 592 N. TX KX5U 9
W2WSS 187 S.TX WHPWG 646
W. NY WB2IPX 442 AZ AKTJ 30
DEL N3ARV 180 OH WDBOYF 264
E. PA N3RJ 1617 wi KaGDF 30
(Worked 21 Counties) CO NOCKC 225
KB3ZF 688 ONT VE3KK 595
WJISK 420 VE3DIF 120
(Operators: AA3B) DX JAZYKA 1
WAIIXW 216 -
W. PA N3COR 216 (Operators: JR2GMC, JJ1BTC, JH2QXG)
N. FLA WDMITK 144
* = Multi-operator
2ND ANNUAL RTTY WORLD MISCELLANEOUS RULES:
CHAMPIONSHIP CONTEST The same station may be worked once on
each band. Crossmode contacts do notl
Starts: 0000Z February 26 Nt ST SRS .
Ends: 2400Z February 26 18 hours maximum, while the multi-oper-
ator stations may operate the entire 24-hour
SPONSORS:

73 and The RTTY Journal,

period. Off periods are no less than 30 min-
utes each and must be noted in your logi(s).
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OPERATOR CLASSES:

(A) Single operator, single transmitter,
phone only. (B) Muiti-operator, single trans
mitter, phone only.

ENTRY CATEGORIES.
(A) Single band. {B) Aliband, 10-80 meters.

EXCHANGE:

Stations within the continental 48 US
states and Canada must transmit an RST
reporl -and state, province, or territory. All
other slations, including Alaska and Ha-
wall, transmit RST report and consecutive
contact number.

QS50 POINTS:

1 QS0 point is earned for each valid
contact.

MULTIPLIER POINTS:

1 multiplier point s awarded for each of
the 4B continental US states, Canadian
provinces or territories, and DX countries
worked on each band.

FINAL SCORE:

Total QS0 points times total multiplier
points equals claimed score.

CONTEST ENTRIES:

Entries must Include a separate log for
each band, a dupesheet, a summary sheet,

a multiplier checklist, and a list of equip-
ment used. Contestants are asked to send
an SASE to the contest address for official
forms.

ENTRY DEADLINE:

All entries must be postmarkad no laler
than March 26, 1983,

DISQUALIFICATIONS:

Omission of any required entry form, op-
erating In excess of legal power, manipulat-
ing of contest scores or times to achleve a
score advantage, or fallure to omit dupli-
cate contacts which would reduce the over-

all score maore than 2% are all grounds for
immediate disqualification,

AWARDS:

Contest awards will be Issued ineach en-
iry category and operator class in each of
the US call districts and Canadian prowv
inces and territones, as well as in each DX
country represented. Other awards may be
issued at the discrelion of the awardgs com-
mittee. A minimum of 5 hours and 25 Q50s
must be worked to be eligible for awards.

CONTEST ADDRESS:

Send an SASE to RTTY World Champion:
ship Contest, c/lo The RTTY Journal, PO Box
RY, Cardiff CA 92007,

Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

FROM EASTER ISLAND
TO CHRISTMAS ISLAND

The Pacific adventures of DXpeditioner
Eric Sjolund SMOAGD were meniioned in
the August, 1982, edition ol this column.
The saga of how a copy of that column
caught up with Eric reflects the hectic
nature of his recent six-month jourmay

Fellow Swede (SMSHIH—and how's that
tor a CW calisign!) picked up a copy of the
August 73 while his ship was in Houston.
SM5HIH sent the anticle to Eric Edberg
WEDU, who maintained daily schedules
with SMBAGD as the iatter prowled the Pacif-
ic. WEDU fired the column off 1o Eric on
Tarawa, in the Kiribati Islands. One month
later, the latter arrived in Tarawa posimarked
Talwan and marked, “Not in Taiwan” Waell,
some of the letters are the same. . .

Meanwhile, Eric had completed his two-
week operation from T3OCB and was in
Pago Pago in American Samoa. The letter
containing the copy of the column was for-
warded to Pago Pago, but once again Eric
was on the high seas before the letter
caught up with him, this lime heading for
Christmas island. The letter missed Eric
again ail Christmas, but the next forwarding
1o Hawaii did the trick and Eric finally got to

see the column mentioning his “lorthcom-
g DXpedition” at the very end of that Irip.

Your DX reporter caught up with world-
traveler Eric on his way home 1o provide
this update on one of the most successiul
amateur radio journeys in many years, Eric
reviewed his odyssey for the benefit of 73
readers.

“Altar the International DX Convention in
Visalia, Calilornia, | headed for Rarotango
in New Zealand's Cook Islands to meat my
yacht. We sent the generators and beam
antennas ahead by air freight 1o make sure
they would arrive on time, but they didn't
show up. The skipper was anxious 1o leave,
50 we sailed to dgeserted Suwarrow Aloll.
whera | operated as ZK1AF.

‘Before he died, a hermit had been the
sole occupant of the atoll for years. | used
the desk from his hut as my operating table,
bul | had 10 move It to the shore of the
lagoon to get away from the trees around
the hut. It was the most beautiful operating
position on the trip: looking out over the
long wire and Windom antennas stretched
across (he blue water. We made two more
stops In the North Cook Islands, at the in-
habited atolls of Manihiki and Pukapuka.

*“I left my transportation in Fijl since the
skipper was heading for New Zealand and
would miss the other Pacific islands, |
spent a month in Fiji looking for a yacht go-
ing in the right direction, while operating as
3D2DX. And although the island has no
television, | received TVI complaints. It
seams the neighbor's video players were

Eric Sjolund SMBAGD [nght) recently completed a six-manth DXpedition in the Pacific, mak-
ing 47,600 contacts. Friend Eric Edberg WEDU (ileft) heiped Eric stay in touch with Europe
during the poor propagalion last summer.
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sansitive to my low-band operations in the
evening. Fortunately, the telecommunica-
tions official handling the problem was the
person who issued my amateur license,
and he ook my side.

"It was just as well that | spent the ime
in Fiji. The poor propagation and solar
flares would have made for frustrating DX
ing. | finally found a yacht heading north. |
put TIOCB on the air from Tarawa, where |
stayed with a local ham, T30BY. | didn'l lesl
guilty about spending a lot of time fishing
and seeing the Island, as T30is not too rare.

“In Tuvalu | received my T2ZAGD callsign
ina couple of hours and spent about a week
operating, | was the only passenger on a
seaplane to Wallis Island, but | had no trou-
ble getting on the air as FWDAG.

"I finally caught up with my generators,
TH2 beam, and transportation, and we sailed
for Atalu Atol in the Tokelau Islands. This
was my favorite stop on the entire tnip; | on-
ly wish | had been there without radios. The
island is unspoiled due to its lack of a good
anchorage. The natives were extremely
friendly, throwing feasts and dances in my
honor. | had 1o explain that the pileups were
waiting and | had to retun to the radio.
They all thought | was a bit crazy to sit and
operate the radio all day and nighl. | never
got 1o see much of the islands, and | think |
would like 10 go back to really explore them,
without a radio—or al least with only a very
small one.

“After tour wonderful days we salled on
to Kanton Island, the rarest spot on the trip.
Kanton was once a military base, so old
buildings and antennas abound. Unfortu-
nately, | could not use the huge log-peri-
odic antennas because we had no power (o
turn tham.

“Kanton’s two-dozen residents enjoy
joint administration by the United States
and Kiribatl. Thus, | could use two
callsigns: T31AD and SMBAGD/KHI. To
reduce the confusion angd 10 give out as
many contaclis as possible, | alternated
callsigns, changing them daily at 2400 UTC.
it was very confusing for me, sol hungup a
sign with my call. At 2400Z. | would turn
over the sign and change the call.”

Eric's dedication to his DXing is evidenl
in the impressive statistics he rolled up on
Kanton; 19,000 contacts in six days of
operation under each callsign. He worked
B0 meters between 1100 and 1300 UTC,
sunrise across the US, to give all operators
their best chance to work him, even though
this was the middie of the night in Kanton.
in fact. Eric got by on only a couple of hours
of sleep each night during his two-week
stay. "There were no social distractions on
Kanton,” Eric relates, “but | did get a little
tired the second week.” Eric operated the
raciio nearly all the time he was on Kanfon,
excepl for a single afternoon that he spent
bird watching.

Eric's last DXpedition stop was
Christmas Island where he operated lor six
days as T32AJ. When he finally flew into
Honolulu at the end of the voyage, he

deposited his rig in a locker at the airport so
that he wouldn't be tempted to turn it on

After a week on the beach at Waikiki, Eric
headed home for Sweden. Behind him he
ieft thousands of pleasad DXers. Among
the 47,600 contacts were thousands of new
ones and many more thousands from new-
band countries. DXers from the 300-country
level 1o the newcomer workad Enc. many al
every stop. Even longtlime DXers com-
mented on the excallent handling of the
pileups., saying that it was always a
pleasure 1o work Eric.

"He gives everyone a fair shake; you
know you will get through eventually, and
he almost never misses a callsign, no mat
ter how bad the pileup.”

QSL CARDS

Those who made one of the 47 600 con-
tacts with Eric will undoubtedly be iocoking
for their QSL cards. So far, in my series on
QSLs and QSLing, | have covered the
design of the card. filling out the card, and
mailing it to the proper person. Now let's
look at the most fun part of QSLing: How do
we gel the card back?

If you are in a hurry {and who isn't?), the
tastest way to get your return QSL is by
sending a self-addressed, stamped enve-
lope (SASE) with your card, Let's look at the
finer points of using SASES.

Your first step In preparing an SASE is
to choose an appropriate envelope. The
envelope should be large enough 1o accep!
standard-sized cards without folding; try a
few of your larger cards first, It you are ex-
pecting a return card from ocutside the US,
use an airmail envelope with the fittle col-
ored slashes around the edges. In the place
for the return address, pu! tha call of the DX
station.

Neatly address the envelope to yourseil
including your callsign, ang be careful toin-
clude “USA™ at the end of your address
Use a separale envelope for each contac!
—or at least for each ditferent callsign

Hot Tip: Write the QS0 information from
your QSL card on the inside of the return
envelope flap. For example; T30CB 13X82
04357 14003 kHz 2xCW 599, Then it the
envelope gets saparated from your card,
the DX station or QSL manager can fill out
and mail you a card basad solely on the
envelope.

It you are mailing your card and SASE to
a stateside station or QSL manager, you
can include a US slamp for return postage
(Watch out for postage-rate increases, and
include encugh postage to pay for the
returmn.) But what il you'ré mailing your card
to Ernic’s QSL manager, SM3ICXS, in
Sweden? You can'l get Swedish awmail
stamps at your local US post office, so how
do you supply sufficient return postage?
Most amateurs tum to the International
Reply Coupon {IRC).

The tiny IRC has many mysteries of its
own which we'll explore in a future column,
bul we'll keep ! simple tor now. In ’fhEﬂr‘j‘,



WAYNE GREEN BOOKS

KILOBAUD KLASSROO

by George Young and Peter Stark

Makes learning electronics fun and easy. First published as a series in Kilobaud Microcomputing, the
book combines the learning of essential theory with practical, hands-on experience. The course begins
with basic electronic projects and culminates in the construction of your own programmable
microcomputer. The direct instructional methods of authors Young & Stark make KILOBAUD
KLASSROOM a simple way for you to acquire a solid background in digital electronics.

BK7386 (419 pages)
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THE SELECTRIC INTERFACE by George Young

You need the quality print that a daisy wheel printer provides but the thought of buying one makes
your wallet wilt The SELECTRIC™ INTERFACE, a step-by-step guide to interfacing an IBM
Selectric /O Writer to yvour microcomputer, will give you that quality at a fraction of the price.
George Young, co-author of Kilobaud Microcomputing magazine's popular “Kilobaud Klasroom™
series, offers a low-cost alternative to buying a daisy wheel printer. The SELECTRIC INTERFACE
includes: step-by-step instructions, tips on purchasing a used Selectric, information on various Selectric
models. ineluding the 2740, 2980, and Dura 1041, driver software for Z80, 8080, and 6502 chips, tips
on interfacing techniques, With The SELECTRIC INTERFACE and some background in electronics,
vou can have a high-quality, low-cost, letter-quality printer. Petals not included.
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GENERAL LICENSE STUDY GUIDE

By Timothy M. Daniel NSRK
This is the complete guide to the General License. Learning rather than memorizing is the secret. This
is not a question-and-answer guide that will gather dust when the FCC issues a new test. Instead, this
/1 book will be a helpful reference, useful long after a ham upgrades to General. Includes up-to-date
FCC rules and an application form. Order yours today and talk to the world,
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NOVICE LICENSE STUDY GUIDE
By Timothy M. Daniel NSRK

/Here is the most up-to-date novice guide available, It is complete with information about learning
‘Morse code, has the latest FCC amateur regulations and the current FCC application forms. This
guide is not a question/answer memorization course but rather it emphasizes the practical side of get-
ting a ham license and putting a station on the air. It reflects what the FCC expects a Novice to know
without page after page of dull theory. The most current information still available at last year’s price.

SG7357 (98 pages)

THE NEW WEATHER SATELLITE HANDBOOK by Dr. Ralph E. Taggart WBSDQT [

L. Here is the completely updated and revised edition of the best-selling Weather Satellite Handbook— [Nttt
E | containing all the information on the most sophisticated and effective spacecraft now in orbit. Dr, 205
|

Taggart has written this book to serve both the experienced amateur satellite enthusiast and the
newcomer. The book is an introduction to satellite watching, providing all the information required to
construct a complete and highly effective ground station, Not just ideas, but solid hardware designs
and all the instruction necessary to operate the equipment are included. For the thousands of experi-
menters who are operating stations, the book details all procedures necessary to modify their equip-
ment for the new series of spacecraft. Amateur weather satellite activity represents a unique blend of
|| interests encompassing electronics, meteorology and astronautics. Join the privileged few in watching
the spectacle of earth as seen from space on your own monitoring equipment.
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WAYNE GREEN BOOKS*PETERBOROUGH NH 03458

[temize your order on a separate piece of paper and mail to Wayne Green Books, Att: Sales, Peterborough, NH 03458, Be sure to include check or detailed
credit card information. (Visa, MC or AMEX accepted.) No C.0.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each
additional book; $10.00 per book foreign air mail. Please allow 4-8 weeks after publication for delivery. Questions regarding your order? Please write to

Customer Service at the above address,
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you can buy International Reply Coupons
at any US post office. However, | have got-
ten a blank stare at some of the smaller
branches when | asked for some IRCs. The
cost of the IRC goes up frequently, but they
were selling for $0.65 each at last count.
You might be able to purchase IRCs for
less through your local radio club or from
QSL managers and DX stations which re-
ceive a lot of IRCs. Ask around. A typical ask-
ing price might be $0.40 each, in lots of 100.
The International Reply Coupon forms a
sort of internationally-recognized currency
for hams. IRCs are seldom cashed inat a
post office. Since each is worth one unit of
international surface postage in exchange,
you would get one $0.30 stamp for each IRC
turned in. At $.65 each, this is quite a loss.
The IRC has several advantages in DX
QSLing. 1t is universally recognized, evenin
countries where they are not directly
useful, such as communist countries,
Eastern Europeans, for example, cannot
buy or exchange IRCs within their coun-

tries, but they can send out any they
receive.

The chief drawback to the use of IRCs is
their expense. Many operating aids for the
DXer specify the number of IRCs necessary
to return your envelope and QSL via airmail.
This number ranges from 2 to 5, so It might
cost as much as $3.25 in IRCs to get your
card back from Sri Lanka, not counting the
cost to get your card and return envelope to
ori Lanka.

Because of the high cost of IRCs and the
poor exchange rate at the local post office,
some DX stations suggest a "Green
Stamp” instead of IRCs. No, not a real
Green Stamp, but a US $1.00 bill. It costs
less than 2 IRCs, is almost as universally
recognized as the IRC, and usually is worth
more in exchange. The money is certainly
useful to the DX station and often is used to
finance future DXpeditions.

However, “Green Stamps”’ have their
own problems. First, they are easily lost or
stolen before the money ever gets to the DX

station. Also, some DXers question the
gthics of asking for money, especially over
the air. The ARRL will not accept QSLs from
stations which insist on a cash “donation”
for a QSL. But many stations "suggest”
rather than insist on cash. Finally, a hoard
af US dollars could get hams in some coun-
tries in trouble with the local authorities. If
you are in doubt, stick with IRCs.

There is a third method of arranging for
return postage for your QSL: Supply
stamps which the DX station can use di-
rectly to return your card. In other words, if
you send your card to SM3CXS, you put
Swedish airmail postage on your envelope.
All you need Is a source of small quantities
of mint airmail stamps from countries all
over the world. You might try the local
stamp and coin dealer, but he Is unlikely to
have much of a selection, and he'll want a
stiff premium on what he does have.
Wouldn't it be nice If some ham bought
such stamps in quantity and packaged
them for individual DXers?

Fortunately, someone has! Send an
SASE (you know how to do it right, now) 1o
DX Stamp Service, 7661 Roder Parkway,
Ontario NY 14519, for their current price list.

The use of these stamps has several ad-
vantages: The cost is . comparable to IRCs
(and can be cheaper whan 4 or 5 1RHCs are re-
quired). The DX station returning your card
does not have to dispose of the IRCs at a
loss nor arrange to sell them. He doesn't
even have to go to his local post office 1o
buy stamps to return your card. He meraly
fills out your card, sticks it in the envelope,
and throws it into the mailbox.

By making the QSL return so easy for the
DX station, the QSL-return rate increases.
And isn't that the point of this whole opera-
tion, to get your card back as quickly as
possible? 5o try using the DX Stamp Ser-
vice and see what i1 does for your QSL
returns.

Mext month we'll talk about QSL
bureaus. Until then, good DX!

THANKS TO ALL

In response to the notice you put in the
73 Magazine "Ham Help" column for me,
requesting a schematic for a Philco 89
radio, | have so far had no fewer than 16 of-
fers of help. I've written to each one thank-
ing them and would like to say thank you to
you, too. Hams are certainly helpful people!

Charles Owens
Durham NH

BOOTLEG COMMENTS

When the early morning hours of Maon-
day, September 6th, produced some of the
finest auroral curtain reflections I've ever
heard on VHF {and a dazzling visual light
show as well—one of the hottest ever seen
in New England), | began to wonder how in-
gxperienced or uninformed operators
would react to this bizarre propagation phe-
nomenan and its ghostly northern echos.
Maturally, | tuned my receiver down to theil-
legal "bootleg band" (27.6-28.0 MHz) that
lies between CB and ten meters for a first-
hand look,

The band was hot with auroral reflection
and my hunch was copfirmed in spades! A
hop across the band produced these
howlers, which deserve to be logged for
posterity:

From anunigentified source: " How come
everybody in skipland sounds like they're
gargling with Listerine? This has got to be
the worst outbreak of bad breath | ever
heard, 10-47"

From a sfation in New Jersey: “O.K.,
Massachusetts, but there's lots of QRM
from a station in North Carolina—he really
be booming in OFF THE BACK SIDE (sic) of
this here beam!!!"

From two stations in Maine: “10-4 on Old
Orchard Beach...we're about 50 miles
apart but you're peakin' off the BACK of the
beam. . .| had to turn north to pull you in,
and you're right dead off the back of the
antenna. | don’t know what to make of it."

The next time someone talks to you
about the advantages of lowering or
eliminating licensing standards for the
amateur service, Just reflect for a moment
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about the consequences of turning
emergency communications services over
to a gang of operators who don't even know
which way to turn an antenna to waork an
auroral curtain—Ilet alone (God help us!)
the reasons why,

I've never had a heartier laugh, nor met a
better argument for keeping licensing stan-
dards exactly as they are,

Dave Beauvais KB1F
Amherst MA

THANK BASH, WAYNE

| have subscribed to your magazine since
1977. In that time you have consistently vil-

ified incentive licensing (something we
WDs and KAs would not have thought to
question). For the last year or two, you have
been attacking the Morse code require-
ment. In your October, 1982, editorial, you
demean Bash.

With at least the passive connivance of
the non-hams running the FCC, Bash has
given you exactly what you asked for. In-
centive licensing is now a joke. (Wanna up-
grade? Send a check.) | received a catalog
in the mail last week which offered Bash
tapes of the code tests. Now knowledge of
Morse Is irrelevant.

Wayne, where is your gratitude? Your
sermonizing and lobbying Just filled edito-
rial space. Bash has accomplished your
stated purposes. How can you attack him
for that?

| don't believe incentive licensing has
ever bothered newcomers to amateur radio.
Incentive licensing irritated a bunch of geri-
atric AM operators by crowding them up
the band among the sidebanders.

if the Feds ever caused a slump in new
hams, it was probably by terminating Con-
ditional licenses. The Bash hams of today
are the sons of the Ws, Ks, and WAs who
got their licenses by buying a new rig from
the right guy.

| don’t see how turning licensing over to
radio clubs can be much of an improvement
over the old Conditional systam. | saw the
Bash booth at the Cedar Rapids conven-
tion; there were enough people standing
around, presumably licensed amateurs, to
form a club.

Possibly hams could learn from the rela-

tionship the National Rifle Association en-
joys with the Army. The military should be
well funded for at least the duration of the
Reagan administration, and it has a vested
interest in rule 97.1d). Today's armed
forces, particularly the Navy and Air Force,
have a far greater nead for electronics and
communications experts than for skilled
riflemen, Reserve, National Guard, and
ROTC units are conveniently located close
to population centers and should be eager
for a chance to show their best side to
young electronics enthusiasts.

The FCC should be glad to give up the ex-
pense of the testing program, and the mili-
tary should want a program that actually
determines proficiency in electronics and
communications skills.

Robert A. Wiley WDSFQD
Solon IA

INCENSED AND LICENSED

As a new amateur, | enjoy 73—even
bought a subscription. But after 2 issues |
became incensed after reading comments
from your other readers. Hams apparently
are a big bunch of hypocrites when it
comes to code and licensing.

The consensus—at least judging from
your magazine—Is that CW is:

1. A sacred cow: “'| got mine, so everyone
else must also suffer."”

2. CW keeps yo-yos off the ham bands.

3. Every ham constantly uses CW.

4. Bash is destroying the tradition of
hams for understanding radio.

Well, | say bull! First, if code is 50 sacred,
then current hams would not mind taking a
retest at renewal time to prove proficiency.
Betcha a lot of Extra class would become
Novice, maybe! At a recent ARS auction,
the auctioneer, in selling a bug without suc-
cess, asked if anyone uses CW. The
laughter spoke for itself.

Second, it appears to me that the only
ham bands that are crowded are the phone
bands. The CW portion of all but the Novice
bands are unused by comparison. And
please tell me what General, Advanced,
and Extra are doing on the Novice bands
sending at 18-20 wpm with umpteen Watts?

MNow to the test. The written FCC testis a
joke. | studied a complete Heath course
and the ARRL manuals, memorized all
sorts of formulas, and flunked the test. The
questions are ridiculous. My advice is to
forget Bash, or whatever, peruse a manual
or two, take and flunk the test, then study.
The guestions don't change.

Now that everybody is mad at me, | will

make my recommendations for improving
amateur radio.

1. Keep the code as a license require-
ment but set the General speed at 10 wpm.
MNothing sacred about 13 that | know about.
The single Item keeping more people from
becoming hams is $$% for equipment. And
require & code retest with every renewal. If
that's too hard to swallow, set 10 wpm for
Technician and grant phone on 40 and 80.

2. Expand the phone bands. An awful lot
of our frequencies are wasted,

3. Restructure the written test to be
a true evaluation of knowledge of radio
telecommunications.

Pete Thacher NAHQZ
Raleigh NC

HABLA MORSE?

You're right on the mark regarding
elimination of Morse code as a part of the
amateur licensing process. What the FCC
really ought to require is that all hams learn
Spanish. You never know when someone
knowing only Spanish could get into an
emergency situation with only a phone-
capable rig and couldn't remember any
code (only time he used it was for the test).

Just the other evening | listened to two
locals talking on two meters saying that we
have to keep the screen tight and keep the
code. Then they went on to talk about how
they were working to upgrade and how nice
the Bash books were. Who is kidding whom?

Drop the code and keep the written, but
maybe print up 10 or 20 different versions to
make it memory-proof. Contrary to the No-
vember editorial in QST, the time IS now.

Charles L. Kelsey WB2EDV
Mayville NY

LEARN TO EARN

Without going totally into the debate pro
or con on the code requirement and justifi-
cation for each question on the written ex-
am, it appears to me that both have strong
and weak points. | submit that anyone who
has reasonable Intelligence and desire can
learn the code at 5§ wpm. Whether 13 or 20
wpm should be required for phong privi-
leges, | question. Also, the theory exam cer-
tainly has a problem, | think Bash is wrong
o provide direct answers to the FCC ques-
tions! However, | think he is right in that
some questions are ridiculous. The word-
ing and content of some questions are out-
dated and would not lend themselves to the
scrutiny of a first-year education major.
Maybe H.R. 3239 will provide some change



The Electronic Rainbow Receiver consists of a receiver
with an external down-converter that mounts at the
antenna, feeds the voltage to the LNA through the coax
cable. The 4GHz signal is down converted to 70 MHz
and is fed through the RG53/U coax to the receiver.

RECEIVER FEATURES

Built in RF modulator ® Detent
Tuning-3.7 to 42 GHz e Variable
Audio-55 to 7.5 MHz ® Invert Video
® Channel Scan ® Voltage monitor-
ing ® Meter output ® Remote Tuning
SPECIFICATIONS:

Single Conversion Image Rejection
Downconverter ® Threshold 8 db
CNR e |F Bandwidth 2dMHz # Qut-
put IV Audio and Video ® IF Fre-
quency 70MHz e Video Bandwidth
45MHz # Size 3V2"Hx8Y2"'Dx113a""W

KIT #1 — Contains:

® Complete
Manual.

SATELLITE TELEVISION RECEIVER

Complete Satellite TV Receiver

® Mainboard ® Tuning Board ® Down-
converter Board ® Modulator Board

e All parts needed to complete receiver

® Down Converter built in case.

e Cabinet, attractive black brushed ano-
dized metal with silk screened front
and back for a professional look

e 70 MH2 Filter is pre-wired and tested.

instruction $395-00

~

KITS

Rainbow Kits are supplied with simple step by step In-
structions. All the circuits that you need expensive test
equipment to do are pre wired and tested. All printed
circuit boards have the outline of each part printed on
them.

KIT #2' — Board Kit Contains: _

e Main Board ® Tuning Board ® Down-
converter board ® Modulator Board

e Parts List, assembly and alignment
uELIEL

e 4GHz local oscillator and 70MHz filter

s pre-wired and tested. $]29 00
L

Instruction manual. Contains printed
circuit board layouts, parts placement,

and alignment instructions. $25 00
[ 3

We will accept telephone orders for Visa & Mastercard

No C.0.D. Orders
TO ORDER CALL

ﬁji about
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' WORK THE U.H.F. BANDS

Add a transverter or converter to your existing 10m, 6m or 2m equipments,
Choose from the largest selection of modules available for DX, OSCAR,
EME, ATV

TRANSVERTERS

MMT 50-144 $209.95

MMT 144-28 $199.95

MMT 432-28 (S) $299.95

MMT 439-ATV $349.95

MMT 1296-144 $374.95

OTHER MODELS AVAILABLE

write for details

POWER AMPLIFIERS
all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432-100)

= Meters: 100W output  MMLI44-100-1S IWor3Win $284 95
I00W output  MMLI44-100.5  10W input $264 95
SIW ouipot  MML144-50-5 10W input $230.95
SN outpot  MMLI44-30-1.5 IWordWin $124.95
W output  MMLI144-25 IW input $114.95

432 MHz: 100W outpot  MML432-100 1OW input L EENES S
S50W output MML432-50 LOW input $230.95
JOW output  MMLA432-30-L IWor3Win § ask

12658 1256 MHz: Coming soon. Walch for details. ﬁ

ANTENNAS (incl. 530 ohm balun)

2 Meter |-Beams: 12.3 dBd gain -{/" #J,-::f"'
8 over 8 Horizon'l pol D8-2M $63.40 [

8 by 8 Vertical pol D8-2M-vert 76.95 = . DS8/2M
1250-1300 MHz Loop-Yagi 1296-LY $49.75

| Send 36¢ stamps for full details of all our VHF/UHF items.

Transverters
Converters
Antennas
Crystal Filters
Spectrum International, Inc.
Post Office Box 10848
Concord, Mass. 01742 USA

Pre-selector filters
Low-pass filters
Varactor triplers
Pre-amplifiers

I

~See List of Adveriisers on page 114

s

VI
= master charge

Vol o ke (i

= 430

317-291-7262
800-428-3500
Compiete kit weighs 10 lbs. Please add 5ulltv:|a'ﬂi postage

6254 LaPas Trail
Indianapolis, Indiana 46268

. |ELECTRONIC
RAINBOW = ..

! "\T] | FAST i:__ 0
V) scan 15249

A modular approach. . .for your own custom-designed ATV
system. ...Here's NOW 1xas.4 ATV EXCITER/MODULATOR.$89 ppd

This wired and tested module is designed 1o drive the
Motorola MHW.-T10 module in the PAS 10 wat! linsar
amp, The crystal in the 100 mHr reglon keaps Har
monics out of two meters for talk back. The video
imodulator 1§ Tull 8 mHz for computer graphics and col
or. Reguires 13.8 vdc reg @ 70 ma. Tuned with xial on
430 25, 4340, or 426.25 mHz. Provision for syng ex

panding, Two frequencies available

L

PAS 10 WATT ATV POWER MODULE %88 ppd

The PAS will pul out 10 watts RMS power on (he Sync
lips when driven with B0 mw Gy the TEXAS gxciler. 50
ohims in and cul, plus bandwidin for the whole band
with good lineanty 1or color angd sound Haguires 138

viC regulated @ 3 amps
mic {150 1o 600 ohms), and + 12 10 18 vwdc § 25 ma

-
£ "
.
.\,__‘
Wiores wifh &y smitr with 5 mez video bandendth

TVC-2 ATV DOWNCONVERTER. . .. $55 ppd

Striphina MAFE0T {17 db NF) preamp and double Bal
anced mizer module Qs Sul [he wilk Oras Dul nesisls
imtermods and overigad. Connects between uhl anien
na and TV sei tuned lo channel 2 of ). Varcap funes

FMAS AUDIO SUBCARRIER GENERATOR
................................. .$29 ppd

Puls Sudic on with your CRmera viieo just &3 broad
cas! TV does al 4.5 miHz Puts ol o 1o
{he TIMAS of V.2, 1 or 4 moduiators Reguires low 2

1% D 2 R0 arive

20 10 450 mHz. Hequires + 12 o 18 voc § 20 ma
I Supat sensilive TVC-2L wilh MEBASIS preamp | Sab NF)
Slage $609 ppd

*TXAS5, PA5, FMAS and TVC Basic Module Pkg.

Call or write for our complete list of specilications, station set-up diagrams, and
optional accessories which include antennas, modulators, detectors, tesl
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

PC ELECTRONICS 2522 Paxson Lane,

Tom WBORG Maryann WBBYSS Arcadia, California 91006
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for the better In these problem areas.
Nevertheless, my main purpose In writing is
to discuss learning the code.

| would like to share my experience at
learning the code. This technique was used
for both the 13-wpm General exam and the
20-wpm Extra exam. Now, | do not consider
that | have much time available as | am a
full-time employee (Texas Instruments),
full-time father, full-time husband, and part-
time student. Oh, yes, | do have a little time
left over for a hobby. Also, | do not consider
myself exceptionally bright (not a member
of Mensa).

| purchased a battery-operated casselte
tape recorder/player with earphone and a
copy of the 7313 + wpm tape. Then | placed
the tape player with pad and pencil on a
table near my favorite chair. Each evening
as | sat down to read or rest | would copy
code for 10-15 minutes (at most). Very few
evenings would | miss an opportunity to
Copy. however.

Using this technigue, | passed the
13-wpm test on the first try after one month.
On the 20-wpm test, | studied for six weeks
and passed on the first try. | used only the
73 random character tapes and trained
myself to copy only one letter at a time, re-
sponding 1o the composite sound. Also, |
concentrated only on the code and did not
prepare for the written (theory) exam. | pre-
pared for that at a separate time after pass-
ing the code.

The very first hurdie is to decide that you
are going to learn the code at the wpm re-
guired and dedicate some time to the pro}
ect. Thus, the first problem is a psychologi-
cal one. Also, you understand, no one is go-
ing to “give"” you a passing grade—you
earn it.

| consider the code as part of earning a
privilege and it makes my license worth
even more o me. Maybe code Is outmoded
and not modern, but like some of the
theory, it gives me a taste for what is in-
volved and the ability to use it when and
needed. Whether one needs to learn code
at 20 wpm to get full privileges is question-
able, but a good stiff theory exam seems
appropriate. Let's keep the code, make It
appropriate, and Improve the theory exam.

Mike Grimes KS5MLG
Sherman TX

INSULTING

Referance my letter 1o you, published in
the September, 1982, 73 ("Emergency Sys-
tems”). Your reply is, to say the least, over-
simplified and insulting to my intelligence.
| wonder how many IC boards you worked
on and whose kids work on your equipment.
If you can't give an intelligent answer to the
problem, why waste space and timea?

From all the comments on the CW issue
versus commenis on “Emergency Sys-
tems."” it appears that there s no interest in
the latter issue, and with your funny/

| need an original or photocopy of TV,
written by Dick Wiidman W8BMOG and
published by 73. | also need a DO-T35 or
DO-T6 audio transformer, and | would like
to buy MBD 201 or MBD 301 hot-carrier di-
odes in lots of 10. Please write and state
your price before sending material.

Gordon La Grange W5AKQ
318 East Circle Dr.

Baytown TX 775621
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useless/stupid comment, the problem will
never be considered seriously, Of course,
Wayne, there won't be any problems be-
cause the enemy will give us plenty of
advance waming so we all can discon-
nect our antennas, and when your equip-
ment gets blown away, you can find the
kids to repair it.

| know you won't print this rebuttal to
your stupid answer, but at least | got it off
my chest. | most probably did a hell of a lot
more equipment repair than you ever did. |
can’l find kids to do my repair work.

Good luck, Wayne. In your old age you
are getting very sarcastic.

Amoild D. Samuels KHECOY
Ocean Shores WA

Old age may have made me sarcastic (no,
{'ve always been sarcastic—It's just that
you are getting oid enough fo recognize it at
last), Amold, and | don't doubt for a mo-
ment that | have insulted your intelligence. |
aiso don't doubt that you've done a lot more
repair work than . | did train in the Navy and
did the electronic repair on the USS Drum
Ouring the war, keeping the radar, radio,
and sonar running despite every effort of
the submarine tenders to screw it up. And |
spent ten years or so building ham gear for
ATTY, sideband, and so on. . . managing fo
twist my hip permanently from standing on
one leg at the workbench. But you're
right—{'ve gotten away from servicing and
even building, much is the pity, doing it only
when there is no alternative. However,
before | wrote my “funny/uselessistupid”
response to the letter, | did my homework.
If you do yours, in return, you will find out
what | know. ..and that is that it is the
youngsters who are the real hot shots at re-
pairing today's circuits. The best service
person we've ever had here was a feenag-
er. . .and the worst were some older hams.
The Drum is still around, so | did okay.—

Wayne.

SOFTWARE NEEDED

| don't have to tell you about the growing
Invasion of microcomputers into the ham
shack. Many of your editorials show your
awareness of this. | would, however, like to
bring your attention to the expanding popu-
larity of one computer in particular: the
Commodore VIC 20. Many people don't
realize how fast this machine’s popularity
is growing. For example, | know about nine-
teen hams who own computers. Out of
these nineteen, two own the Heathkit H-89,
One owns an Apple, two own a Radio Shack
Color, five own Model 1s (Radio Shack), and
nine own the Commodore VIC 20. And why
not? The VIC 20 is an easily expandable
computer with a fairly powerful Basic (CBM
V2.0). Also, it is rf-tight. It's perfect for be-
ginners in computing who are trying to
learn and, right now, that is a lot of hams.

Unforiunately, there is one problem

HELP

| am a Gl stationed in Europe and a soon-
to-be Novice. | need a schematic for a
Yaesu FT-401D (same as the FT-DX401). Also,
can anyone tell me how to hook up my fre-
Quency counter to the FT-401 to measure the
receive frequency? | will, of course, pay post-
age and copying costs for this information.

David Granholm
HHD, 69th Sig. Bn.
APO New York 09178

which, if let go too long, may cause the
computer to be self-defeating. Because so
many beginners are buying the machine,
there is a shortage of good software. In
fact, that is the one big reason many hobby-
ists may have for not buying the VIC.

Naturally, | don’t want (o see the death of
such a fine computer. The solution to this
problem, as | see it, is not so much to make
avallable packaged software as it is for
magazines, such as 73, to publish software
along with articles which explain how and
why this software works, This would not
only make softwarea avallable but also
would supply other VIC 20 owners with a
better understanding of their computer so
that they, in turn, could wrile programs to
be published.

| have written a number of programs
which would be of interest to hams, such as
ATTY and Morse programs, programs
which track OSCAR, etc. Also, many VIC
owners don't realize how simpie it is to in-
terface a Modei 33 ASCII teleprinter to their
compuler 1o serve as a line printer.

I'm sure that if you investigate this a bit
further, you will find that printing this infor-
mation could be profitable not only to ama-
teur radio, but to 73 as weil

Jim Archer KF1T
Warwick RI

In your November, 1082, edilorial regard-
ing how hard work pays off, you wrote,
“given equal opportunity, the US would be
as proportionately populated with wealthy
Chinese as it is wealthy Jews."

| was shocked and surprised to read such
an obvious anti-Semitic statement. Did you
take a survey asking bank balances and re-
ligious persuasion? How aboul wealthy
Catholics? Or wealthy Protestants? Why
did you single out Jews? How in good con-
science can you perpetrate this ugly myth
and stereotype and In doing so inflame the
fires of anti-Samitism?

As a former New Yorker, you must be
aware of the many needy unfortunate Jew-
ish families In the lower East Side of Man-
hattan. Did you take them Into account in
your survey?

Your point would have had the same ef-
fect if you had deleted “Jews" and substitut-
ed the word "people.” By noting your com-
parlson to “wealthy Jews,” it showed you
as a narrow, unthinking person who may
profess to be free of bias but in reality is not.

Mike Herbstman KM2F
New York NY

While I've never been anti-Semitic before, |
think in your case | might be able to make
an exception, You, sir, appear to have a very
serious Inferiority problem. At any rate, |
gather that you are Irying to make a case
that there is something wrong with being
successful. Well, that's a good rationaliza-
tlon for your personal failure to be as suc-
cessful as you feel you should. No, I'm not
antiJew, anti-Chinese, anti-Catholic, anti-
WASP, and so on, and | have thirty years of
editorials to back me up...plus a8 wide
range of personal friends of every known
persuasion and color. I'm known, | think,
nof to be anti-Arab—which may taint me in
your esfimation. Now, | must admit that | do
have my prejudices, being anti-drugs
(which includes tobacco), antiestablish-
ment (and most of you know what govern-
ment agencies | am referring to), anti-lazi-
ness, antiiliiteracy. . .and so on. | have a
strong record as being pro-success and |
think | can point with pride to the intelli-
gence and success of Jews, the Chinese
(where they have no! been screwed by the
communist political system), and the Japa-
nese.—Goy Green.

KEEP THE GOOD STUFF

QST and Ham Radio were my steady diet
of amateur radio magazines for as many
years as | care 1o admit—at least since the
inception of Ham Rad/o. But in one way or
another, these magazines changed (as
magazines tend to do) and | became disen-
chanted. Being the inquisitive experimant-

‘@r type, new excitement was neaded. What

seemed to have been lost, | found in 73

| like your editorial philosophy of includ-
ing the type of articles in 73 which, accord-
ing to some publishers, do not balong In
amateur radio magazines. Hogwash! For
example, one of these days (and sooner
than most of us believe), the ham fratemnity
will have access 1o its own geosynchro-
nous satellite, complete with microwave
band transponder! (See Westlink Report,
September 10,1982 )

Ower the years, | have authored about 22
ham magazine articles, not the least of
which was the popular cotffee-can feedhom
(Ham Radio, May, 1976). In fact, in 73 for Oc-
tober, 1982, John Franke WA4WDL, says,
“The first antenna | tried was the popular
coffee-can horm. Since then it has become
my standard to which all other antennas
are compared.”

Seeing testimonials like this from fellow
amateurs geis my adrenalin pumping!
Makes life seem worthwhile! But, alas, one
can't have everything. | fear few persons
know about the 1976 article or who
authored it

TVRO will never be the same since that
article was published. You probably know
that rectangular horns were the “in” thing
originally, but not anymore. | like to think |
should take a teeny bit of credit for that,
too. It seems to me both the amateur and

" non-amateur stand to gain from articles of

this kind; it works both ways.

Keep the good stuff coming. Maybe ['l|
even renew my 73 subscription! And | might
even find time to write an article or two tor 73,

Norman J. Foot WASHUY
Elmhurst IL

P.S. My consulting business is to a large de-
gree an outcome of my amateur radio activ-
ities over the years. Your editorial covered
such a possibility vary well.

BEST ISSUE EVER

The November issue of 73 is the bast am:
ateur magazine | have ever seen—simply
outstanding in its variety of construction
projects. The power-supply project by
WASGTTY is so good | can't believe it—even
to an offer of help for an SASE! The step-by-
step instructions are what are so sorely
needed. | have, 2 years ago, written to QST
and said that this is wha! we need, but I'm
afraid the letter was given a stock reply and
there it ended. But there are many of us who
are not technical wizards who want 1o learn
and construct. Well, Ken Wyatt has done a
great service for us, and | do hope that you
can encourage him 1o contribute again.
How about a 66-footl 4- or 5-band cheap
dipole—simple, yes, bul isn't that what will
get the new ham into making rather than
buying? A cursory glance through the ham
ads will show you how many hams buy their
dipoles.

Well, anyway, if you never produce
another issue for a year, the November
issue is worth the annual price. Keep that
up and let QST keep on with the dreary con-
test rules/winners/DX clubs, eic.

| could write pages of congratulations,
I'm so pleased with that issue.

Eric Stabler VE3ISD



THE ANTENNA BANK

e : = - 6440H General Green Way Cushcraft Antennas
TH7DXS 7 element triband beam $ 374.00 Alexandria, Virginia 22312 A& 4 element triband beam $ 224.50
THINKZS 5 element triband beam ————  307.00 703-569-1200 A3 3 element triband beam 172.50
TH3MK3S 3 element triband beam ——  215.00 All prices subject to change without notice R3 Gain triband vertical 224 .50
TH3JrS 750W PEP 3 el tribander —————  156.00 AVS 80-10m trap vertical 88.350
THZHK3S 2 element triband beam —————— 134,00 AVE 4D-10m trap vertical 81.50
THé to TH7DIS conversion Kat 135.00 AV -{0m tr ver 44.20
205BAS 20m 5 element "Long John® ——— 292,00 2ohn Towers 32_3131:”12";:“.1 = t'lé::::mrr' 81.50
1SSBAS 15m 5 element "Long John® —— [75.00 20G 10 ft section $ 29.50  5y4B 14 element 2m "Jr Boomer —  48.00
{0SBAS 10m 5 element "Long John" ——— 114,00 20AGO top section 32,75  214FB 14 element FM "Jr Boomer® ———  48.00
{8AVT/WES 80-10m trap vertical ——— 87,50 250 10 #t section 41.00  4147-11 11 element 2m beam 37.50
14AVQ/WBS 40-10m trap vertical ———  51.00 £9A00 top SECHion 93.50  A144-10T 10 element Zm twist beam 44.20
VZE 2m colinear gain vertical a7.90 %3G 10 £t 5““9" 73479 Full line available at great savings!
BN-865 Beam mount 1:1 balun 17.00 49AGU top section 104,75
Full line available at big savings! Egﬁ; 1‘;:; ﬂ';“ gg;gg
) Rotors
:'Ef:::*’: F‘,“'F:ld'z"" ?;j'gg HDR-300 Digital readout 25 sq ft ————# 427.00
Hy—Gain CrankKk—up Towers FKASA4 44 £t § ! T2X "Tailtwister® 20 sqg ¥t 244 .00
HG-33K T2 Side supported $ 744.00 oldover 1117.00  yaAM-1V 15/7.5 sq #t 195.00
HG-35MT2 Side supported 344.00 CD-45 8.5/95 sq #t 102.75
HG-S0MTZ Side supported 754,00 wa s M i AR-22XL 3/1.3 sq #t 47.95
HG-3755 Self-supporting &42.00 %ﬁ%, g%“ :nﬂﬁn $ 20.00 HD-73 Dual speed 10.7 sq ft 89.00
HG-3255 Self-supporting 923.00  C5-401 & way coax switch 42.00 U-100 Approx. 3 sq f1 42.00
HG-354HD Self-supporting 1500.00 (cN-520 HF SWR/Power meter s¢.00 & cond rotor cable 1674t
HG=70HD Self-supporting 2351.00 CN-540 VHF SWR/Power meter 49.00 & cond rotor cable 157#t
Crankups freight prepaid in continental US CN-550 UHF SWR/Power meter 76.00 % cond rotor cable 075/ 41
i CN-620B HF /VHF SWR/Power meter 107.00
= CN-720B HF /VHF SWR/Power meter 150.00
Hustlec CNW-418 auto tuner/meter 148.00
- MFJ Enterprises
igx e ::::::: e 0o CNW-518 auto tuner/meter 285.00 g 900 200 Watt Verss Tumer $ 41.95
G7-144 2m colinear vertical 99.00 MFJ-941C 300 watt Versa Tuner Il ———  77.55
Goi4D i clinear e 4% pins-Products el e B
R T TR AR '8:99  HQ-1 "Mini-Quad" 6,10,15,20m $ 129.95  (Other MFJ products at similar savings' .
Ri<18 0 casonnton 7:90  B-24 *Mini-Beam" 6,10,15,20m 99,00 ¥ '
RM~-20 20m resonator 12.00 RK-3 3rd element for B-24 &7.00
RM =40 40m resonator 13.79
RM-75 75m resonator 14.75 ORDERS ONLY: 800-336-8473 Coaxx and Wire
RM-80 80m resonator 14.75 ALL others call: (703) S&69-1200 RG-213/u Milspec 73% shield 287%¢
EM~-{ Bumper mount 13.00 No COD - We ship UPS RG-8/u "Superflex” foam 24741
SEM-2 5.5, ball mount 14.00 Allow two weeks for delivery Mini-8 foam 1274t
HOT "Hustloff" mount 14.00 Shipping cost not included RG-58/u "Superflex” foam 27t
SF-2 2m 5/8 mobile whip v.00 We reserve the right to limit guantities 814 standed copper 50,75,100,0r 150 ¥t —— _DS/F0
Entire line at super savings' We gladly except VISA and MASTERCARD %14 copperweld 50 #t multiples O737%t

HOW CAN | INTERCEPT
SMUGGLERS? SECRET
SATELLITES? RESCUE
MISSIONS? SIGNALS
FROM SPACE?

[SATURN V

STATE-OF-THE-ART °

WHAT IS THE TRUTH
ABOUT ANTENNAS?
TUNERS? PREAMPLIFIERS?

HOW CAN | CHOOSE THE BEST
RECEIVER? ANTENNA?

WHAT ARE THE LAWS REGARD-
ING LISTENING IN?

UNCOVER LISTENING
EXCITEMENT YOU
NEVER THOUGHT
POSSIBLE!

I I'_.

The Saturn V is a deep fringe microwave receiver for homgowners
that are outside of the service area of local pay TV stations (ie.,
HBO, Showtime). It is normally used within line of sight of a trans-
mitting tower in a 50 mile range and is simply attached to your TV
antenna mast. This unit is completely ready to install including all
cable and mounting hardware. It is designed to be installed by the
nomeowner.

For your FREE COPY of
MONITORING TIMES-

CALL NOW! Toll-free
1-800/438-8155

(cont. US except NC).
Others dial 1-704/837-2216

W,
- - 4 — & e s % —

T i 3 | = =1 o . F - YT
e 1 L= i gL - L o L] L |

1-3 $165.00

' 4-11 $120.00
12-49 $105.00

- 50-99 $ 95.00

or write to Industries T 100-149 § B5.00
Grove Enterprises, Dept. D , 140 Dog Branch Road 4558 Auburn Blvd., Suite 208 150up. §80.00
Brasstown, NC 28902 352 Sacramento, California 95841 (916) 454-2190 .-72
~See List of Advertisers on page 114 73 Magazine » February, 1983 125




Bill Gosney KE7C
Micro-80, Inc.

2665 North Busby Road
Oak Harbor WA 898277

40-METER HOOT OWLS

There is another Hoot Owl network,
which has been in existence since 1967.
This net was started by W3CDH and
others, meeting on 40 meters at 0600Z on
Saturday mornings. Various frequencies
have been used over the years bul now
they meet on 7.274 MHz, plus or minus
QRM, and have check-ins from all across
the country. To call in, merely say “hoot
hoot,” and after five regular check-ins, an
award will be mailed to show participa-
tion.

The type of rig, power oulput, antenna
system, or genus of operator has no bear-
ing on the degree of Hoot! Owl classifica-
tion. Hoot Owl capability Is based solely
on the licensed operator's ability to stick
with it on the 40-meter band al least two
hours beyond his sensible bedtime.

An associate membership may be is-
sued to operators who quality in some re-
spects but operate in the wrong frequency
band or, for some other reason, fold up
and are unable to hack it.

There's even an women's auxiliary! Any fe-
male stayer-upper attempting to qualify who
is thereby holiered at by her father or hus-
band shall be designated a “Mini-Hoot™!

Dues for the organization are $10.00,
which keeps a Hoot Owl in good standing
for a period of ten years. If not paid within
the ten-year period, the former Hoot Owl
becomes a “Chirp,” which means he no
longer gives a hoot.

Oh yes, the password, we must not for-
get that! Any Hoot Owl can easily be iden-
tifled by another member when the pass-
word ‘‘hoot hoot" is injected al the point
of contact. Do you give a hoot, or not?

CANADAWARD

The Canadian Amateur Radic Federa-
tion is pleased to announce the following
awards availabie to all radio amateurs
worldwide.

A colorful certificate will be issued to
any amateur who confirms two-way con-
tact with all Canadian provinces and terri-
tories. All QS0Os must be on one band on-
ly. Separate awards are issued for each
band on which the applicant qualifies.

Canadian provinces and territories in-
clude: VO1/VO2 Newtoundland/Labrador;
VE1 Prince Edward Island; VE1 Nova Sco-
tia; VE1 New Brunswick; VE2 Quebec; VE3
Ontario; VE4 Manitoba; VES Saskatche-
wan; VE6 Alberta; VE7 British Columbia;
VEB Northwest Territories; VY1 Yukon Ter-
ritories. Note: VO2, Labrador, is part of the
province of Newfoundland and therefore
counts for a Newfoundland contact.

A mode endorsement is available if all
QS0s are made on the same mode (CW,
SSB, RTTY, SSTV). Contacts made after
July 1, 1977, only will counl for this award.
All amateur bands may be used. Each dis-
tinct satellite mode (432/144, 144729, or
144/432 MHz respectively) will count as a
separate band.

To apply, submit the twelve QSL cards
with $2.00 (Canadian or US funds) or ten
IRCs plus sufficient funds ($.60) for return
postage for your cards. CARF members
need only send funds for return postage
as the award is free to all CARF members.
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AWARDS

A special plague is available to any am-
ateur who confirms two-way contact with
all Canadian provinces and territories on
gach of live separate bands. Submit your
60 confirming QSL cards with $25.00 (Ca-
nadian or US funds) plus sufticient funds
for return postage to: Canadawards, PO
Box 2172, Station D, Ottawa, Ontario, Can-
ada K1P 5wW4,

WBCC AWARD

The Worked Broward County Cities
award is sponsored by the Broward Ama-
teur Radio Club. All amateurs are invited
to apply lor this very attractive and desir-
able certificale, printed in three colors on
heavy parchment stock.

Applicants must obtain lwo-way con-
tact with five of the Broward County
cities. A gold seal will be awarded for fit-
teen cities worked.

All contacis must be made from the
home QTH of the applicant, QS0s with
mobile or portable stations in Broward are
valid. All legal bands and modes may be
used, but contacts via repeater will not be
accepted.

Applicants should list the date, time,
band, mode, and call and QTH of the
Broward stations worked. Have this list
verified by two feliow amateurs. Send
your list, together with a fee of $1.00 and
two first-class mail stamps (DX applicants
send US $1.00 pilus 3 IRCs), to: WDARAF
Awards Manager, 1921 NW 41st Street,
Oakland Park FL 33308. Gold seals will be
issued for a self-addressed envelope or
one IRC.,

The following Broward County cities
apply: Coconut Creek, Cooper City, Coral
Springs, Dania, Davie, Deerfield Beach,
Fort Lauderdale, Hacienda Village, Hal-
landale, Hillsboro Beach, Hollywood, Lau-
derdale-by-the-Sea, Lauderdale Lakes,
Lauderhill, Lazy Lake, Lighthouse Point,
Margate, Miramar, North Lauderdale,
Oakland Park, Parkland, Pembroke Park,
Pembroke Pines, Plantation, Pompano
Beach, Sea Ranch Lakes, Sunrise, Tama-
rac, and Wilton Manors.

THE VK5 WHISKEY CHARLIE
AWARD

This award was originally created to
commemaorate 25 years of the club’s exis-
tence and is still an award hunter's
challenge.

For the first 23%2 years of VKSWC's ex-
istence, it was the only calisign author-
ized from Woomera, a now small Austra-
llan community and former home to the
European Launch Development Organiza-
tion (ELDO). The club presently has four
active HF members with several other
members awaiting their reciprocal calls.
VKS0L, VK5SMQ, VK5AH, and VK5LA can
be heard operating from the village as well
as the club’s station itself.

The award is available to all licensed
amateurs throughout the world who can
show proof of two-way contacts with club
station VKSWC and two club members, or
four different Woomera stations who are
club members.

Any authorized frequency or band, in-
ciuding crossband and VHF, UHF, or satel-
lite repeater, and any mode or combination
of modes for which the stations concerned
are licensed are permissible. Contacts
may be claimed retroactive to May 3, 1978,

which is the date the use of individual call-
signs was authorized within the Woomera
village communily.

To apply for the award, submit a copy of
all eligibie log entries signed by the claim-
ant and certified by either the cosigning of
two other licensed amateur radio opera-
tors or, In the case of an isolated claim-
ant, certified by a justice of the peaceora
notary public. In case of dispute, local log
entries at Woomera shall be accepted as
proof conclusive ol whether or not a con-
tact took place.

Claims for the award are to be submil-
ted in writing to the Award Manager,
Woomera Amateur Radio Club, PO Box
538, Woomara, South Australia 5720, Aus-
tralia, accompanied by $2.50 in Australian
currency (or equivalent), preferably by
bank check payable to Woomera Amateur
Radio Club, Award Account.

The award is an enlarged version of the
club's QSL, with black, red, and blue
printing.

WORKED VK8 AWARD

Work or hear eight stations in the VKB
area, irrespective of applicant’s QTH. Any
band, any mode, GCR applies. Award lee
is $3.00 Australian or ten IRCs. Send log
data with fee to: Awards Manager, PO Box
40318, Casuarina 5793, Northern Territory,
Australia.

TASMANIAN DEVIL AWARD

Applicants must establish contact with
a number of VK7 stations depending on
their QTH: Australia, 50 contacts; Oceania
and Antarctica, 30 contacts; Asia and
North America, 20 contacts, Europe and
South America, 10 contacts; Africa, 7 con-
tacts. Band and mode endorsements are
available as well as special endorsements
for making all contaclts with Novice
stations.

Claim logs with applicant’s call and full
name are 10 show station contacted, date,
time, band, and mode. The claim Is 10 be
signed by the applicant and counter-
signed by two other amateurs. Spot
checks will ba made with contact stations
in VK7 for confirmation. QSLs are not re-
quired. Contacts made on or after January
1, 1978, are valid. The award fee |s five
IRCs or equivalent for Australian appli-
cants, ten IRCs for overseas applicants.
Apply to: Tasmanian Devil Award, VK7
QSL Burgau, PO Box 3710, Hobart 7001,
Tasmania, Australia.

ZONE 29 AWARD

To quality for this award, it is necessary
to contact 25 amateur stations located in
zone 29, Zone 29 includes the VK6 and
VKB call areas. Only contacts alter 0800
GMT on January 1, 1852, are valid. No
crossband contacts are permitted. Mini:
mum acceptlable exchange of reports is
RS33 or RST338,

QSL cards are not required as proof ol
valld contacts but the applicant must
show thal the log extracts have been ex-
amined and verified by two other ama-
teurs. A simple declaration that the appli-
cant's station has conformed to all licens-
ing regulations related to his operation is
mandatory.

The fee for the award is $1.00 Australian
or five IRCs. Apply to: Awards Manager,
Zone 29, WIA (VK6 Division), PO Box
N1002, Perth 6001, Western Australia,
Australlia

THE VK1 AWARD

This award Is available to any amateur
or SWL who submits details of valid con-
tacts with the required number of VK1 sta-
tions. On HF, VK stations require 20 VK1

contacts, others reguire 10 VK1 contacts.
On VHF, 10 VK1 contacts are required.

A log extract is required, showing for
each contact claimed the GMT date and
time, band, mode, calisign of the station
worked, and reports or cyphers ex-
changed. SWLs must show calisigns of
both stations in the QS0 and the reports
or cyphers given by each station. The
award cos! is $2.00 Australian or five
IRCs. Applications shouid be forwarded
to: Awards Manager, WIA (VK1 Division),
PO Box 46, Canberra 2600, Australian
Capital Territory, Australia,

THE SOUTHERN CROSS
AWARD

This award is granted lo amateurs and
SWLs who obtain the required number of
points from working or hearing members
of the Eastern and Mountain Districts Ra-
dio Club of Melbourne, Victoria. To quali-
ty. Australian amateurs and SWLs require
filteen points, New Zealand amateurs and
SWLs require ten points, and all other am-
ateurs and SWLs require five points.

A point is awarded for each club mem-
ber worked or heard. The club callsigns
VK3ER and VK3BNW each count two
points, but only three points can be
claimed If both callsigns are Included in
any one application for the award.

The award will be issued for multiband
and multimode or specific band or mode
as requested at the time of application.

To obtain the award, a General Certifi-
cate Log and the award lee of §.50 Austra-
lian or three IRCs should be sent to:
Awards Manager EMDRC, PO Box 87,
Mitcham 3132, Victoria, Australia.

The General Certiticate Log Rule
means that any officer of a recognized
amateur radio club or society, any two li-
censed amaleurs, or any CHCer may certi-
fy a copy of the applicant's log. In this
way, you do not have Lo submit your origi-

nal log.

THE NAVAL POSTGRADUATE
SCHOOL AMATEUR RADIO
CLUB

The MNaval Postgraduate School Ama-
teur Radio Club in Monterey, California,
will operate a special-aven! station KG6LY
during the 42nd Bing Crosby National Pro-
Am Golf Championship. The station will
be located near the eighteenth green at
Pebble Beach. Operating hours will be
1800Z-2400Z daily, February 3-6, 1983
KELY will operate on the lower part of the
General class phone band on 15 & 40 me-
ters. Stations contacting K&LY and wish-
ing to receive a commemorative Crosby
Pro-Am QSL card should send their QSL
card 1o WBEZSB, 831 Avalon Place, Mon-
terey CA 93940. An SASE s not required.

NORTH OKANAGAN RADIO
AMATEUR CLUB

We of the North Okanagan Radio Ama-
teur Club are going to be having a special
stlation set up during our winter carnival
again this year. Our station will be operat-
ing during the week o! February 4-13,
1983, from 2100Z to 24002, daily. The fre-
quencies that we will be on are 28.575,
21375, and 14.295, plus or minus QRM.
The cost of our award is either $1.00 or an
SASE sent to North Okanagan Radio Ama-
teur Club, Box 1706, Vernon, British Co-
lumbia V1T 779, Canada. This award,
called the Vernon Winter Carnival Award,
is available year round by working our
club station (VETNQOR) or 3 Vernon area
slations. The Vernon area is defined as
Vernon, Armstrong, Winfield, Oyama,
Lumby, and Enderby.



The Best Utilities \
Available from

Instant Software
for your TRS-80*

eEnhance
e Accelerate

eExpand

KEY COMMANDER Easy editing of programs,
and direct entry of graphics into Basic programs
are yours with this highly sophisticated yet easy to
use utility package. Features On Screen Editing,
Graphic Print Statement, Assignable Keys, and
Total Flexibility. Automatically relocates into
high memory and protects itself in memory.
Enhance the power and capabilities of your
keyboard!

Model 1/Model II1 16K and up Tape

Turn your
computer into
an advanced

operating
system. . .

SUPER UTILITY PLUS The most powerful pro- - — e
gram of its kind! Machine language, stand-alone KEY COMMAL
program with its own /O routines. No ROM or
DOS calls. Works on single AND double density
systems. Features ZAP, PURGE, FORMAT,
DISK COPY, TAPE COPY, DISK REPAIR,
MEMORY, FILE, and CONFIGURE SYSTEM
functions. Very sophisticated, menu driven, single
RAM resident program’. A must for every serious
TRS-80 disk installation.

48K RAM Model 1 & III Disk

DOSPLUS 3.4 The fastest, smoothest, easiest to
use Disk operating system for your TRS-80! Jam-
packed with powerful options: BASIC Array Sort,
Tape/Disk—Disk/Tape Utility, Controlled Screen
Input, Random Access and ASCII modification on
Diskdump, BASIC Checks for Active “DO”,
Backup and Format from a “DO" file, and much
much more, Energize your operating system with
DOSPLUS 3.4/

TRS-80 2 for Model I, 1 for Model III Disk

Instant Software

P

o

ABE Accelerate your writing and editing of Basic
programs with the Advanced Basic Editor. Dra-
matically improves your Basic editing and pro-
gramming capabilities by providing such indis-
pensable features as Formatted Screen, Clobal
Search and Replace, Line Copy Ability, Assign-
able Keys, Called From Basic. Advance your skills
as a programmer with ABE.

Model I 32K TRSDOS 2.3 or NEWDOS 80 v2
Disk in 32K & 48K version,

To place your order for Instant Software’s Utility Programs, call toll free
1-800-258-5473
or simply fill in the coupon and mail to:

INSTANT SOFTWARE, Rte. 101 & Elm St. Peterborough, NH 03458

The best software under the sun. TRS-80 is a trademark of the Radio Shack division of Tandy Corp. .
Yes I want to order:
_ _ABE #5026RD @ $19.95 ea. __ Dos Plus 3.4 Single Density #5023R @ $149.95 ea.
Key Commander #5027R @ $29.95 ea. __ DosPlus 3.4 Double Density #5024RD @ $149.95 ea.
Super Utility Plus #5022RD @$74.95 ea. . Dos Plus 3.4 Mod 111 Version #5025RD3 @ $149.95 ea.
Shipping & Handling $2.50
For C.0.D. orders add $1.50 extra 10tal of above
VISA MC AE Check Money Order
Name Card #
Address Interbank #
City Exp. Date
State Zip Signature

Calltoll free1 -800-258-5473
INSTANT SOFTWARE, Rte. 101 & Elm St. Peterborough, NH 03458

mzaau-/
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GONTAGT-80...

Fo.——1

RTTY your TRS-80 with CONTACT 80 MARK Il for 1983!

TRS-80, MOD Il INTERFACE (included with system)
gives keyboard STATION CONTROL and connects with
the TTY TU-of your choice

(Mo othar equipment needed for CW operation)

Cassette & Disk Faatures:

® BAUDOT, ASCH & MORSE. ..

& CW RX speed AUTOSYNC & unigue FIST-FIXER. ..
& TRISPLIT screen (user sets HIS way). . .

8 “Unlimited” STORED M5G. sizes. . .

® Automatic DYNAMIC BUFFER ALLOCATION .

® Live HARDCOPY plus other Line-printing. . .

® AUTO-ID, TIME/DATED fransmissions. . .

® On screen "OSCILLSCOPE", CLOCK, COUNTERS. . .
® Unigue EDITOR, CLOCKED-KEYING, NAME-LINE. .,
® AUTO-DIDDLE, K/B ROLLOVER, REPEATING KEYS. . .
® Fast CASSETTE WO and many other features. . .

Additional Disk Features:

® Two-way message SELCALL. A "PERSONAL MS0". ..
® AUTO-MONItor frequency activity to disk. . .

& SAVE, LOAD, KILL & DIR plus other 1O,

INTRODUCTORY SPECIAL

DISK VERSION. Tkl v v SO0
CASSETTE II-.-’Elzl!El!f:II‘--i ........................ $179.00
CASSETTE, later upgrade to DISK.. . ... .......... $20.00

Guaranteed-include Amateur CALLSIGN-POST PAID

ROYAL e
» 150 M

407 Conkle Road
Hampton, GA 30228 Telephone: (404) 946-9314

SERVICE

COMMUNICATIONS

SPECIALIST

PRESERVE

73 1A0ALINE
BINDERS &
FILE CASES

Keep your issues of 73 Magazine together, handy

and protected in handsome and durable library files

or binders. Both styles bound in red leatherette with

the magazine logo stamped in gold.

Files. Each file holds 12 issues, spines visible
for easy reference, $585 each, 3 for $17.00,
& for $30.00

Binders: Each binder holds 12 issues and opens
tlat. for easy reading. $7.50 each, 3 for $21.75,
6 for $42.00

{Postage paid in USA. Foreign orders include $2.50

per item)

Please state years: 1977 to 1983

Send check or money order to:

JESSE JONES BOX CORP.

P.C. Box 5120

Philadelphia, PA 19141

Allow 4 10 6 weeks for delivery

CC

LOW RATES REPEATERS
45 DAY WARRANTY! MARS MODS

A HAM RADIO STORE THAT SPECIALIZES IN SERVICE!!l wishe

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

fast turnaround,

PHONE
(412)-583-2131

VOTUC COMMUNICATIONS CO.
146 B RIVER AVE.
MASONTOWN, PA 15461

GUY

= 200 N2CJW
RGBU-20 ft., PL-259ea. end . _ . . $4.95
RG214U dbl silver shield. 50 ohm .%1.35/11.

100 1. RGBU with PL-259 on each end $19.95

. (\Q — BELDEN Coax in 100 ft. rolis
,QQ\ — >  RGSBU #9201 . LB o L
% T«C“‘“ Grounding strap. heaw duiy tubular braid
by 3M86 in. tinned copper .. 10e/1t.
I AN J\J T i 3/8 in. tinned copper 30¢/it.
¥ :
213 o POLYETHYLENE DIELECTRIC amoneno) SCUNECTORS MADE IN USA Jo
I ntaming -Iﬂg Shelt n"“l SOE0C. Ewtir - - hdend : AR S S e
RG 174/U mil spec. 96 % sh:eJdD Sk v 10/t Eil_ Egg 5{“;8 gggadapnar shell . ... 10i$3.89
RGT11U96% shield, 75-ohm mil spec. - 298 payble Male Connectar. . ; mfﬁ'?rg
ggggﬂawﬂ shield, mil spec. ... $27.95/100 ft. or 31e/it.  py 258 Dovble Eemale Connestor. . 98¢
HGEHAUHFMEIE steid, _?5 ohm. -23M. 1t patch cord wIRCA type :.‘Jluqs eachend... 3/$1.00
201 slranded mi| spec. A2l Redycer UG-1750r 176, 10/$1.99
el KL et G255 (PL-259 to BNC)... e
LOW LOSS FOAM DIELECTRIC E%%iwﬂj?&gl .............. . & o
RGEX 95% shield (black, white or graﬂ.....$14-95f;l?ﬂ:t. LG 2 1I:D i) IEHELI'.IHEF'H;:‘H.T?DE N f‘-"raie f-:'-r HGE ngg ag
¢Ml.  BNC UGBBCIU. male
| % ..$1.25
RQS8U B0% shield rorent. 318 inch Mike Plug for Callins etc.... . 8125
AGSBL 95%, shiald. — H}ﬂ.“i UG273 BNC to PL-259 3300
AGS59U 100% foil shield, TV Tj.-'[:lt" _$71100 ft. 10e/ft.
RGBU 97% shield 11 ga. (equiv. Belden B214).._ 31e/it. FREE CATALOG
Rotor Cable 8-con. 2-18 ga, 6:22 ga... 19elft. COD add $1.50—FLA. Res. add 5% Sales Tax

Cnnnecturs—shlppmg 10% add’l, 2.50 minimum
Cable—shipping $3 00 151 100 f1

1327 NE 119th Street, Dept. RLO, No. Miami, FL 33161 Call (305) 893-3924
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o 412
$2.00 each add'| 120 ft

AEA

MBA-RO Reader, o, $2589.00
MBA-RC Rcv/Code Conv. :i{mt P .+ -3 1
MM-2 MorseMatic Ultimate I{eyer. P IR A <1
CK-2ContestMemoryKeyer. . .................125.00
ALLIANCE HD 73 Rotator. ... .... e L .$99.00
ARRL B3 Handbook . . . .......... $12.00
ASTRON

RSTA 5-7 Amp Power Supply. . .. e 34900
R512A 8-12 Amp Power Supply.................59.00
RS20A 16-20 Amp Power Supply................89.00
RS20M 16-20 Ampwimeter. . . . ........ . uiss 109.00
BSA5A 2h=T5 AMD .. it et v s s s 135.00
RS35M 25-35 Amp wimeter, . T e 149.00
R SOA T =0 AMID . - {i e etos i man ar et e . 199.00
RSS50M 37-50 Ampw/meter. .. .. ......... 225.00
AZDEN

PCS 4000 2M Xevr. . ... ... ..call
PES 300 Handheld .. .. o000 R £285.00
BASH Code Tapes/Study Guides. . ... .........,.%995

B&W Folded Dipole very broadbanded .. .... ... $135.00

BENCHERBY-1Paddle................c0.'¢.. .$36.00
BUTTERNUT HFEY Vertical . . $119.00
CALLBOOK US./DX..... iic 513 95/19.95
CUSHCRAFT
Ad Tribander 3EL. .. ...... N o T s g e e $179.00
A4 Tribander 4EL ... ... ......... ; S .229.00
32-19 Superboomer19EL2M . . . .. .. ... ... .. 79.00
DAIWA
CN 520 1.8-60 MHz SWR/Pwr Mtr. . . . . §63.00
CN-620B 1.8-150 MHz SWRIPWr Mtr. .. ... ..... .110.00
T e e g call for prices
DRAKE
L E el G IR e I YR JO 00 $1.439.00
= 7 i 2w AR PSP I I il I 695.00
ENCOMM (SANTEC)
< T e e s . $289.00
ST-440/uP . . . 309.00
HAL
CT 2100 Terminal/KB 2100 Keyboard. . . ... .....$850.00
RS 2100-Scope...... .. bt b vl LA U RETN
CWHA BB5A TeleReader . . ....869.00
6700 Reader Terminal . . . .. 435.00
HY-GAIN
THT DXS TEL Tribander . . - hih caam s TSN
THS MK25 S5ELqribander......... R R
TH3 MEK3S 3EL Tribander W 219.00
CD45 Rotator. e . 119.00
Ham IV Rotator. ....... : 000 19500
T2X Rotator. . o .249.00
V2s 2M ‘u’ert:r:.a! ....... 1 39.00
Pro-Comm 200 Dual Headphanesfhﬂm 5 .90.00
Free Shipping on‘all Crankup Towers
ICOM
R70 General Coverage Receiver. ... . ..........$669.00
720A General Coverage Xcvr. . e A i R
N RN e i s o LR e T e e e e 965.00
251A2M9ter.ﬂull e LTI S 575.00
b T T el A N A . 395.00
ot TRe ) VP Dl e e N .299.00
290H 2 Metear Al Mn:dﬁ 475.00
2ATIZATIAAT Handhelds A A 235.00
KANTRONICS Computer lme:face

CWIRTTY/ASCII e $165.00
KLM
KT34XA Tribander. .. ............ $459.00
144-148-13LBA 2M Long Eﬂumer ________ 79.00
LARSEN 5/8 Wave 2M Mag Mt . +39.00
MFJ
841C Tuner. ke n s 0100
496 Super !{eybnard ....... 279.00
422 Keyer/BENCHER Paddie L’:urnl:m .89.00
1040 Deluxe Preselector. ... ... ... .89.00
104 New 24 hr. Dual Clock. e e At R
MIRAGE B1016 Amp... ... ........ : £239.00
MICROLODG..............ccc .., call
ROBOT 400/800, . . .. .. Rt AT e call
SHURE 444D Desk Mic. . o e o B i L)

TEN-TEC
Call about the new Corsair
The performance is incredible!!
List $1,169.00
TOKYO HY-POWER
HLB2Y 80W Amp....... e IR .. .3155.00
HEIB0V 1EOW AMBP. . i o tas s ssms o : .. 285.00
LR W e 285.00
VOCOM AmplifierslAnts. ... o i il call
Pricas and availability subject to change.
812-422-0231 ~*“
MON-FRI 9AM-6PM  SAT SAM-3PM

=

Send SASE for our new-& used equipment list,




THE
BEST PLACE
To Look For
New & Used

Equipment |
Buy-Sell-Trade |
Our 4th Year

NUTS & VOLTS
MAGAZINE

POBOX |111-G = PLACENTIA, CA 92670
(714) 632-7721 - 137

JOIN THOUSANDS OF READERS
NATIONWIDE, EVERY MONTH
U.5.A. SUBSCRIPTIONS
$ 7.00 - | YR. 3RD CLASS MAIL
$12.50 - | YR. IST CLASS MAIL
$25.00 - LIFETIME - 3RD CLASS

& With Free Classified Ad ‘@|

Microwave
Field Disturbance
Motion Detector Kit

¢ Range 100’ unobstructed
e Safe low power 10mW output
e Detects motion from 0.1 to

20 MPH

Unlike ultrasonic motion detectors, the Microwave
Field Disturbance Motion Detector, can see thru non-
matallic walls. Output is N.O. or N.C. relay contacis
which can operate alarms, lights, or electric doors.
Output can be programmed from seconds to hours
and will reset automatically.

Kit contains: 10.525 GHz transceiverimodule,10 db
diecast horn antenna, all componants, PC board, and
instructions. Requires 10-14 VDC, 70mA standby,

110mA activated.

Model MT2 $89.95 PPD in U.S.
COD add $2. N.J. residents add

5% sales tax.

MicroTek ¢(201) 548-4321
35 West Francis St.,, %
Iselin, New Jersey 08830

is available in
microform

University Microfilms International

18 Bedford Row
Dept. P.R.

London, WC1R 4EJ
England

300 North Zeeb Road
Dept. P.R.

Ann Arbor, M| 48106
USA

~See List of Advertisers on page 114

“KEEP IN TUNE
WITH THE WORLD”

**TECHNICAL ASSISTANCE BY F.C.C.

LICENSED TECHNICIANS:

*repairs

s alignments

»modifications

=installation of custom circuits

**PRODUCTS AVAILABLE:

+QSK keying
«YOX

*All above circuits for solid state equipment
manufactured by

.'|'r(F T HD))
COMNANAAUSNIC ATIONS

12325 Madonna Dr. Lansing, Michigan 48917
(517) 627-2650 or 627-2879 159

| MODEL

¥ SG100D

MADE IN $349 .95
USA plus shipping

e Covers 100 to 185 MHz in1 kHz steps with thumb-
wheel dial ® Accuracy 1 part per 10 million at all fre-
guencies ® Internal FM adjustable from 0 to 100 kHz
at a 1 kHz rate = Spurs and noise at least 60 dB be-
low carrier » RF output adjustable from 5-500 mV at
50 ohms = Operates on 12 Vdc @ 1/2 Amp * Avail-
able for immediate delivery ® $349.95 plus shipping
e Add-on Accessories available to extend freq.
range, add infinite resolution, voice and sub-audible
tones, AM, precision 120 dB calibrated attenuator
» Call for details » Dealers wanted worldwide.

VANGUARD LABS ~°"

196-23 Jamaica Ave., Hollls, NY 11423
Phone: (212) 488-2720

SYNTHESIZED
SIGNAL GENERATOR

73 Magazine does not keep subscrip-
tion records on the premises. there-
fore calling us only adds time and
doesn’t solve the problem.

Please send a description of the
problem and your most recent ad-
dress label to:

73 Magazine
Subscription Dept.

PO Box 931
Farmingdale, NY 11737

Thank you and enjoy your subscrnption

1 YEAR WARRANTY

FROM TAYCO...
MAGNAVOX FV 25 — 26 CHANNEL

CABLE TV CONVERTER

snd REMOTE CONTROL

SRR

Get The Most From Cable TV
VHF-MIDBAND-SUPERBAND

® Seleci any channel with sasy pushbution tuning
from up to 25 away @ Perfect for the bedroom TV
® Saves weaar on TV luner - avoid costly repairs
® ideal lor tha handicapped @ Easy 5 minute nstallation
b crusgppnl o Sy i Bl
4] [ ]

2-way Spitter 219 Mail Order SPECIAL

“F Fittings 23ea - 10/1.80 sqﬂ'ss

Beiden RG/S9  11/11.
NYS Add Tax T 425 HaRRng

24 Hour Order Line
Buy 2 - We Pay Shipping

(607)962:7T313
Order Direct From COD's - $150 axtra

TAYCO COMMUNICATIONS

A3 - 148A Narrows Ck, Rd. - Corning N.Y. 14830
= 183

RELIABLE MICROWAVE TV ANTENNAS

2.1to 26 GHz Frequency Range

34db System Gain [or Greater)

Complete System (as pictured) $149.95
Down Converter Probe Style

(Assembled and Tested) S 6495
Power Supply {12V to 16V DC+)

(Assembled and Tested) $ 599

PETERSON
ELECTRONICS
4558 Auburn Blvd.

Sacramento, CA 95841
(916) 486-9071

C.0.D.'s
SPECIAL QUANTITY
PRICING

@R =

-~ 182

PARTS & LABOR

AMATEUR RADIO
SOF TWARE
FOrR WVIC

THICE AS MUCH FOR YOUR MOMEY,
TH0 PROORSMS ON 8 SIMOLE CRSSETTE,

THE DIPOLE ANTEMNA 4 ANTENNR FORMULAS.....¥78.

THREE ELEMENT YROI &4 ANTEMMA FORTLLAS.....#0.

BASIC 4 MORE ELECTROMIC FORMAAS..........08.

AN IRRGI NIRRT TR TEEI AR AR RANAGANA NN
SIMOLE PROORATS

MORSE CODE TUTOR...sccosnacssssnassnsnnnns #9, 93
OIVES YOU PRACTICE AMD TESTS YOU FROM 3-28 WPM,
MITH TOTALLY RAMDOM FIVE CHARACTER CODE OROUPS.

AMATEUR RADIO DATA SYSTEMiucicsssnscansnsFl4.53
RECORD CALLSION. MAME. CITY. STRATE. CONTRCT W,
DATE, TIME. FRED. OM EACH CONTRCT. 38 CONTRCTS
PER FILE. UNLINMITED NUMBER OF FILES. REQUIRES
A HINIMUM OF 3xX ADDITIONAL MEMORY. FREE C-60
CASSETTE SUPPLIED FOR DATA, OR BUY DISK VERSIOM
AND STORE 1200 CONTACTS ON PROORAN DISK.

ALL PROORAMS AVAILABLE ON DISK--ADD #3.9¢

VIROINIA RESIDENTS ADD 4¥. WE PRY POSTROE.
SEND CASH, CHECK OR MOMEY ORDER TO!

RUSS SOFTWARE LTD.
P.0. BOX 378 NORTHWEST ETATION
DESRPERE. YA.

(Bd4) 421-3914

o 207
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DDRR Space Beaters!

cmax The Repeater Beaters
I T *« With as little as one square loot ol ground
* Low SWR maich 1o a 50 chm line across the

enfire Band.
» Magnetic moun! included.

= « Two antennas in one when used
with the oplional CR2X or CRIX range extender

539 plus

or
CR3IA $2 shipping

crzx $12 s

cRx  $2 wipping

{conBnental LISA)

CR2ZA"

] o gl Pl (67 PUREES e

i
|
I
_l cCOmMm-RAD, IND.
1635 WEST RIVER PARKWAY
GRAMD ISLAND, NEW YORK 14072
(716) 773-1445

« 163

FREE! FREE! FREE! FREE! FREE
L -_—
i
o .
E}a; _
}%& :-; 2 ..-

REE! FREE! FREE! FREE! FREE! FREE! FREE

F

GO MOBILE WITH YOUR H.T.!

Model | —Ilcom IC-2ZAJT, Etc.
Model K-1 for TR-2500
—slides on bottom of radio

Guaranteed!

Model K —TR-2400;
—powered thru battery plug
Model N—FT-208R
Model T—Simple mod lor Tempo

il

NOW FOR FT-208R & TR-2500

- 0

Model Y —FT-207R.
—fits into battery compartment

* A unique battery eliminator®
HANDI-TEK Regulator allows
constant hand-held operation
from auto DC or base supply
with no nicad drain and
WITHOUT RADIO MODIFICA-
TION! §24 95 PPD in USA. CA
add $1.50 Sales Tax
» 460

HANDI-TEK

P.O. BOX 2205, LA PUENTE, CA 91746
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la Issue
only $2.50
PPD

OUR 16TH YEAR!

AMATEUR TELEVISION

» 1156

MAGAZINE

“FOR THE SFECTALIZED COMMUNK ATHIN RADNO AMATELUR™

Surface Suriace Airmail Alrmail
U.S./Canada Al Central All Other
Mexico Foreign 5. America Foreign
S 10.00 $ 1300 $ 2000 $ 2300
$ 2000 $ 26.00 $ 40.00 $ 46.00
$ 3800 $ 50.00 $ TROD $ 90.00
$ 56.00 § 74.00 $116.00 $£134.00

ATV-SSTV-FAX-RTTY-Satellites-EME
Microwave and Compulers.

Vi yoar
1 year
£ year
4 year

Published 12 times per year by Mike Stone WB@QCD
P.O. Box H, Lowden, lowa 52255 0408

1 DE' rﬂdiﬂ'

DW
. uency.-:
gilalions by red menl.

air, gover
! Al

= UNIVERSAL ELECTRONICS 2
S 1280 AIDA DR * REYNOLDSBURG. OH 43068

TIME-DUAL TONE DECODER $15

The LIMZRK decoder kit converts your rec-
eiver into a special receiver or control. When
2 user-selected time-tone combination is rec-
eived, the output provides a relay control for
activating speakers or other devices.

INPUT: Audio from transceiver, scanner, etc.
OUTPUT: SPST (N.O.) relay.

FEATURES: Single or dual tones adjustable
over the T/T range® Adjustable time delaye
Relay outputeManual or auto reset®Single
tone ON latching with different single tone
reset OFFeOperates on 12VDOe Interfacing

of multiple boards for multi-digit sequential
activation and reset.

APPLICATIONS: Call-up systeme® Repeater
or commercial controlse Etc. limited only to
yvour imagination @ Write for information on
the LIM2ZREK for vour application.

LIM2RK decoder kit includes all component,
relay, and P.C. Board...$15 plus $1.50 ship

LJM2RC enclosure kit includes molded case,
peaker, input ecable.....$5 plus $1.50 ship.

THE METHENY CORPORATION
204 Sunrise Drive, Madison, IN 47250 205

See Product Review Jan. 1983 issue of 73

khhk kA Atk bkt hhhkrh kA h bbbk

* QUALITY MICROWAVE TV SYSTEMS

et s st sttt bt & 86 & &
Complete Systems From 369%
1.9t 2.5

»

*

»*

+ GHz

% Antennas
»

»

»

»

Galaxy

Electronics

: 6007 N.61st Ave. A
% Glendale, Az.
* 85301

* (602) 247-1151

COD's
Dealers Wanted

¥

» 178
e v i e v v v e e vk ke e v v o e e e e e e o o
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EENENERERERRRE

YAESU FT-207R OWNERS

AUTO SCAN MODULE AND BATTERY
ER KIT

15 minutes to in-
stall; scan restarts
when carrnier drops
off, busy swilch
controls automatic
scan on-off; in-
cludes module and
instructions,

Model AS-1. $25.00

%y FT-207R BATTERY SAVER KIT

pe¥ MODEL BS-1 $14.95

*No more dead batteries due to memory back-
up

*30% less power drain when squeiched

*Simple 1o install; step-by-step instructions
and parts included

*4 mA memory backup reduced to 500 AA.

*45 mA recelver drain reduced to 30 mA,
*Improved audio fidelity and loudness

ENGINEERING CONSULTING
P.O. Box 216 v 400
BREA, CALIFORNIA 92621

CB TO TEN METER
CONVERSION KITS
10 METER FM —Limiter discrimi-
nator board with specific instruc-
tions to fit over 80 different AM &

SSB chassis

SSB-AM KITS—Now in stock
kits for most CB models—23 or 40
channels

NEW & USED—FM—SSB—AM
converted C.B.'s in stock

WRITE FOR CLUB DISCOUNTS

ANEXTER MARK ANTENNAS
—You saw them at Dayton. Now in
stock the HW-3 three band helewhip
that covers 10—15—20 meters with
no traps

FRE
today

CATALOG—Write or call
INDEPENDENT
CRYSTAL SUPPLY COMPANY

141 RL. BA, Box 183
Sandwich, Ma. 02563-0183
(617) B88-4302



RAMSEY PARTS WAREHOUSE 2384, .

ELECTRONIC'S We now have available a bunch of goodies 100 716-586-3950

- 52 Jo0od 10 bypass Items are himited so order toda
-~ B4 IHC- F Call your Phone Order in Today. TERMS

sdaligiacion guaraniesed of /maonay retunded

MINI KITS - YOU HA“E SEEN THESE EEFOHE NUW 0.0 add %250 Minimum order $6.00
HERE ARE OLD FAVORITE AND NEW ONES TOO. eyt ot
GHEAT F?H THAT AFTEHNDON HOEBY- 15%. N.Y r|'1-'.||.JF-.|=[--: add 7% rn:;'

Video Modulator Kil i
FM Color 'ﬂl’ﬂll’t Converts any TV 10 videa mohitor  Super CLDCK KITE
-+t petlnelenglh-P s coaiin aﬂ.l':-5 eofns Your oid favorites are here again. Over 7.000 Soid 1o Dale

See music come the market! Compists ki VD-1  §7.85 Be one of the gang and order yours loday!
M I N l alive! 3 different

ights flicker with Super Sieuth Try your hand at building the finest looking clock on the I
MIKE music  One light Led Blinky Kit A supersensitveamph-§ marketl Its satin finish anodized aluminum case looks great

i . -~ i fhich will D ;

cacn for. hign. | Agrestatientonger. |herahichwiockuoal anywnere. while six 4° LED digits provide a highly readable
A super high performance FM wire- mid-range and ;135,-.&5 2 jumbo LE-EI: for montonng baby's display This i1s a complete kit. no extras needed, and it only
less mike kit! Transmits s stable | |jows Each indi- Use for name badges. | room or as general pur-§ takes 1-2 hours to assemble. Your choice of case colors
signal up 1o 300 yards with excep- | igually  adjust- buttons. warning |pose ampiifier Full 2 WR gijuar gold, black (specil

" ' _ y)
nonal audio quality by means of its . panel lights. anything' | ms output runs on 6 1o
Built 1 electret mike Kil includes anl;ﬁgngu'dr vES UE ﬂun5 on 3 o 15 wolts 15 -JQH':; uses B-45 ahm 'CI'L-JCH hl' TQ 2'1 hl:I'UI". DC'E] 524.55
case mike ogn-off switch antenna to funs on Complete kit. BL-1 speaker Clock with 10 mun 1D timer. 12/24 hour. DC-10 $29.95
battery and super instructions, This | 110 VAC §2.95 Complete kit EN-SH o8 Alarm clock, 12 hour only, DC-8 $29.95
T NESH U SRR Complete kit. ' 12V DC car clock, DC-7 $29.95
ML-1 CPO-1

FM-3 Kil $14.85 $8.95 Auns on 3-12 Vdc 1 wall out, 1 KHZ good for CPO For wired and tested clocks add $10.00 to kit price
FM-3 Wireg and Tested 19.85 : Alarm Audio Oscillator. Complete kit $2.95 SPECIFY 12 OR 24 HOUR FORMAT

Tone Decoder i
Whisper Light Kit A complete tone deco- \

FM Wireless Mike Kit An interesting kit. small mike | der on a single PC
Transmits up 10 300" 10 ¢4 picks up sounds and converts | board Features 400-

any FM broadcast ra- CSSGat them to light The louder the | 5000 Hz adjustable ——
oo, USes any typs of sound the nr-ghr_.&r the light range v a 20 turn oot voltage réegu

SATELLITE TV KIT

mike Runson 3109V Type FM-2| |nciudes mike controls up to | !ation 567 IC  Useful for touchs
has added sensitive mike preamp| = g e =i Y ione burst delecthion FSK. aic rgge remechon fufly tuneble aulho 1o recChe
e Hyve - 300 W_runs on 110 VAC St b Y b A mgden subcarners. dimde by two PLL demco:
stage Complete kit. WL-1 Can also be used as a stable tone i e e e St
ey encoder Runs on 5 to 12 volts s B pecrdildmgrg pdtivaaniad s
FM-1 it $3.95 FM-2 kit $4.95 $6.95 § racung AFL 10 assure drift tree recaption, and
Complete kit TD- $5.95 al course, full 24 channel lunablke coverage

Bulld your satellite TV system around the R28
closs (o ten thousand athefs alfeady have and how

Siren Kit

Universal Timer Kit Mad Blaster Kit Produces upward and downward it's avallable in kit form al a8 new low orice. Ordar
Provides the basic parts and PC will characteristic, of .8 polies [T HECEAR GRETEC NE-ENERANINT-DRMNL jouts ooy
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PARTS PARADE e e

Aesistor Ass't Audio
Assoriment ol Popular values - % Crystals Prescaler 600 MH Jrp—p—
watt Cut lead for PC mounting 1579545 MHZ $£1.50] Make high resolution audio z ¢ @ ‘_'.
LINEAR TTL centar leads. bag of 300 of | 1000000 MHZ ¢5.00] measurments, great for musical PRESCALER ™.
> 4500 $ 40 morg ¢150 |5 248800 MHZ §5.00] 'nstrument tuning, PL tones Hf'
1 $.38 | 7447 $ 65 : Multiplies audio UF in frequency Extend the range of your
_5.ﬂ|l ::::g T AT $ 50 Swilches selectable x10 or x100 i_:]l"f'f‘."ﬁ _ﬂ‘l counter to 600 MMz Waorks
381 +4a0 $ 50 . 501 AC Adaplers HZ resolution with 1 sec gale
z CETE Rt Mint toggle S 3100 | qond tor Plocks  niesd . = i with all counters. Less than
o $1.00 | 747196 $1.35 | Reg Pushbuttons NO  3/$1.00 | . time! High sensitivity of 25 my
s $1.00 i e - ' "q"'} [ TH: N Wy meg input z and built-m filtering 150 mv sensitivily. specily
see - e s PRORES | O 20ma  s100 | Qwes great performance. Runs | 10 or -100
e e i rinke=at il . w0ma  $250 | on 9V battery. all CMOS :
o (i S s tor $1.00. |12 vc@zsoma 8300 | ps )y $2095 | Wired tested PS-18  $59.95
200 § 50 1060 L1500 | Mini B ohm Speaker Sald State Burrers PS-2 wired $39.95 Kit. P5-1B $44.95
814 52.95 0116 L 1.25 | Approa_ 2 ham R ] small Duzrer 450 Hz 86 OB soundg
ENE 5255 lfl i . B byl fow radis meAe oulpu! on %12 wic at t0-30 m TTi r
1208 $17.90 | ior 5200 i Sgl e ¥ 30 Watt 2 mir PWR AMP
CMOS B $21.00 Slug Tuned Coils AC Outlet Simple Class C power amp features 8 times power gain. 1 Win
& ﬁﬂl:.tr EE gtél ;_-.r:flc'lrlllls,'] 167 Hex 'ﬁt.um]::uljrrneﬂsifrza!ﬂ Panel FH"I:I_IISI'I".' ;.lnm Leads | forBout, 2 W in for 150ut, 4Win for 30 out Max oulput of 35W
0tt : || > L " L ’ .
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: e 7001 e
4046 b LY - Vi i
s (| [ h$t.gg 3850 Lo TS o Ctn s PA-1, 30 W pwr amp kit $22.95
4058 1 Oipped Eposy Electrolyfic D1 16V disk  20/81,00 TR-1, RF sensed T-R relay kit 6.595
“" $9.00 1.5 uF 25V 3/$1.00 1000 uF 16Y Rag ::g 1 Thy 15/51.00 I
511 a - ; KOO LE 20V Axal 0o1 16V 20/81 .00
4518 E?gg “li.EﬁH!T-EE_-B-Eff:?m 1.. E uF 25V 3131 m 150 uF 16V Asial 581,00 V0D pF 20/81.00 MRAF-238 transistor as used in PA-1 F:nwer Supply Kit
i 175 | © o Baken Boscs: 55108 22 uF 25V J/$1.00 10uF 15V Aaaiai 10/5100 a7 16% w3106 | B-100b gain 150 mhz gites | LOmplEe Inple reguisted . powef
. 3 5 Supply provides vanable 6o 18 volts at
| READOUTS | 8P oo 052,00 DC.DC Converter e I S OUT RF actuated relay senses RF | 200maand-5at|Amp Excelient ioad
3 HFin /$2. S vac wnput prod -9 vde @ 30ma lin 2 " RHz réegulation, good hitenng and small
Py ma i i s 14 Phin 1u'l_2 m o8 i progduces -1% o 4 i5ms §1. 2% E_W SULQ__ 21 E‘:l a3 f"'h.-.fi al'flﬂ tlﬂSEE DDDT rE‘laF gi7e Less transiormers Tt“:l'-.-'--"'?ﬁﬁ j i
e Ve 16 Pin 10/$2.00 For RF sensed T-R relay s 1 A and 24 VCT
| FvD S S'Ca 100 24 Pin 4/$2 00 - Trirumer Caps o ==
MAM 72T 1T C A LBE 28 P g ‘Iiim 2ol 20 Turm Trern Pot $7.00 Sprague - 3-40 pf TH'I it “-95 Complete kit PS-3LT 25 .55
ey 28 Fin : 1% 20 Tumn Trem Pot 8 50 | - Stabie Polypropyiens -
#7851 43 200 | 40 o 3/$2 00 L R OP-AMP Special
BI-FETLF 13741 - Direct pin for pin 74 ser-patible but 500 000 MEG
: Crysial Mic h
TRANSISTORS . Enlmlm!1 o Bian- "":Taﬂ-#“??ru'p r:f:' Mirni RG-174 Coax mput 7. super low 50 rSOLn . power dram
L] |-|l : ! 1 1 v I ] [
INIDOA PN CF w500 | 1NG14d 1?:;; 50/$1.00 |Crystai mike cartndge $.75 10 ft. for $1.00 50 for only 59.00 10 lor $2.00
| INID0E PNFP C-F 15/41.00 | KV 2Amp 8/%1.00 C I
2 ; : oax Conneclor % Voit Battery Clips TBMG $1.25 7812 $1.00
Sabumes | fiares | 09V WD A/SY.00 Chassis mount Nice quality clips S for $1,00 79MG $1.25 Regulators Al §%.00
AN FET O 013100 BNC type $1.00 | % Rubber Grommets 10 for $1.00 723 $.50 7905 $1.25
INBADY PP (o 5/$1.00 ports hoy T 309K :1.15 ;91 2 $£1.25
FMBOZR CeF 4:/51.00 25 AMP Assl ol chokes disc Caps fant Tesstors 6 pin type gold contacts o 7805 1.00 913 $1.25
INITTY PN Sidicon $1.50 : b Mﬂ.ri dreades MICA caps eic - 1003 Car clock module Shrink Tuhll'lﬂ Mubs Mini TO-92 Heal Sinks
TNET TR LIHE NPN 1§32 00 1£|D§nafrﬂ?‘ﬂ S DAY (10 ol 3100 1. by [ pcl BN | _prioe 75 e Nice precu! poes of shrink size 17 = % Thermalloy Brand 5 for $1.00
Pows: Tab WA 40w 3797.00 - eac o shnnk o «" Greal for sphices S0051.00 To-220 Heal Sinks 3 lor §$1.00
Powe: Tab PNP 0w 3190 Mint Red. Jumbo Red, Migh intensity Red, liuminator Red /81 =~ =
e i = Mini Yellow Jumbo "'Et%w JT:nL Gﬂenu SR 6/51 Lpto SolNiors = SvEL Sype e 3-30 8.
NPN 3904 Type T-5R  S0/52.50 M'“*'B:ﬁ?: S0V Opto Retlectors - Photo diode + LED i) $1.00 ea.
PP 308 Type T-0 SO52 50 1 Varscions Molex Pins CDS
Photocells
2MO045 s i - PF j £ B0 PE . Tunabls ¢ .
e f Motorola MV 2209 30 PF Nominal cap 20-80 unable range Molax aiready Drecut m ength of 7 Partect Resistance varnes with ght 250 ohms to
Sl 15100 2 for $1.00 50 sach or 131 00 for 14 pen sochets 20 tor $1.00 cwer 3 meg 3 tor $1.00
#
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FACIT 4555 SERIAL PAGE PRINTER

The Facit 4555 alphanumerical serial printer is complete.
printing mechanism, control electronics, drive electronics, power supply and character genera-
The adaptation electronics can be modified in four versions:Bit-parallel data transfer,

CCITT (EIA, RS232C) for bit-serial data transfer and the current loop (TTY) interface also for

Lor.
bir serial data transfer.

lines per page.

Print speed up t
Printing mode Incr
Max. # of ch/line BO a
Matrix

Char. Size Height

Char. Size Width

Equipped with RS232C Interface,

The Facit 4555 prints on ordinary paper and is adjustable for dif-

o blch.s.
emental.
1rs 1325

/] X 5 dot matrix.
2.7mm/1/8"
1.3mm/0.05" 132¢ch/1line
2.1mm/0.083" BOch/line

COMPUTER.

SPECIFICATIONS

Char. spacing

Char. Code
Char. Set

Feed mechanism

THESE UNITS WERE PULLED OUT OF SERVICE IN GOOD WORKING CONDITION.
RADIO SHACK TRS-80 COLOR

ferent paper widths and formats, 9.5" paper width with 66 lines per page or DIN A4 with 70

2.56mm/1/10" BOch/line
1.55mm/0.06" 132ch/line
ECMA-6 7-bit coded char. set
63 Char. various national
versions.

Sprocket feed.

WE CHECK EACH UNIT ON A

PRINTER ONLY $129.99
Printer with linecord, box of
paper, inter-connect cable for
TRS-80 COLOR COMPUTER.

£149.99

GENEVA CALCULATOR WATCH

Normal Time Setting,
Calendar Setting,
Dailvy Alarm Time Setting,

Weekly Alarm Time Setting,

This attractive watch has the following modes:

Chronograph,
Calculator.
Featured in Black Plastic 524.99 or Featured in Stainless Steel £29.99
SILICON DIODES FEED THRU SOLDER RF CAPACTORS
MR751 LO00vde bAmps 10/55.00 L00/S38. 00 470pf +=20%
MRS510 1000vde JAmps 10/53.75 100/524.00
HEP170 1 000vdc 2Amps 20/52.00 100/515.00 5/§1.00 or 100/$15.00 or
IN3209 1 00vde L 5Amps 52.00 10/ §$15.00 1000/5$100.00
BYX21/200 200vde 25Amps §2.00 10/ $15.00
IN2138A 600vdc 60Amps 55.00 10/ S40.00 lﬂﬂﬂpff.ﬂﬂluf +=10%
DS85-04C 400vdc 80Amps 510.00 10/ $80.00
1N3269 600vdc 160Amps 515.00 10/5120.00 4/51.00 or 100/520.00 or
275241 300vde 250Amps £20.00 10/$175.00 1000/5150.00
1-5754 300vdc 400Amps $30.00 10/5250.00
RCD-15 L SEVDC 20ma. $3.00 10/ $20.00 E PROMS
SMFR20K 20KVDC 20ma. $4.00 10/ $30.00 —_—
IN4148B 51 1 % -

igna 30/%1.00 100/ $3.00 2708 1026x]  $2.00 each
FAIRCHILD 4116 16K DYNAMIC RAMS 200ns. Part # 16K75 2716 2048x8  $4.00 each
25 For $25.00 or 100 For $90.00 or 1000 For $750.00 ¢7L32/25L32  310.00 each
HEWLETT PACKARD MICROWAVE DIODES
IN5711 (5082-2800) Schottky Barrier Diodes $1.00 or 10 for § B8.50
IN5712 (5082-2810) Lk 4 o $1.50 or 10 for $10.00
INGZ263 (HSCH=-1001) 3 4 - 5 /5 or 10 for $ 5.00
5082-2835 Y g ' $1.50 or 10 for $10.00
5082-2805 Quad Matched 4 " " per set §5.00 or 10 for 5$40.00

Toll Free Number

800-528-0180

(For orders only)
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“MIXERS”

WATKINS JOHNSON WJ-M6 Double Balanced Mixer

LO and RF 0.2 to 300MHz IF DC to 300MHz $21.00

Conversion Loss (SSB) 6.5dB Max. 1 to 50MHz
I 8.5dB Max. .2 to 300MHz WITH DATA SHEET '
Noise Figure (SSB) same as above '
8.5dB Max. 50 to 300MHz

Conversion Compression .3dB Typ.

INEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor
NF Min F=2GHz

dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5.30
F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ.
F=4GHz dB 4.3 Typ. F=4GHz dB 6.5 Typ.
Ft Gain Bandwidth Product at Vce=8v, Ic=10ma. GHz 4 Min. 6 Typ.
Vcbo 25V Vceo 11v Vebo 3v i€ Soma. PEt. 250mw

UNELCO RF Power and Linear Amplifier Capacitors

These are the famous capacitors used by all the RF Power and Linear Amplifier
manufacturers, and described in the RF Data Book.

5pf 10pf 1&8pf 30pt 43pf 100pt 200pf 1 to 10pcs. S1.00 ea
5.1pf 12pf 22pf 32pf 51pt 110pf 2200f 11 to 50pes. $ .90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up ' pes. S .80 ea
/pt 14pf 27pt 34pf 80pf 130pt 500pt
8.2pf 15pf 27:50f 4Dpk 82pf 140pf 1000p£
NIPPON ELECTRIC COMPANY TUNNEL DIODES $7.50

MODEL 152199 152200 :
Peak Pt. Current ma. Ip Onin. 10Typ. 1lmax. O9min. 10Typ. llmax.
Valley Pt. Current ma. Iv 1.2Typ. 1.bmax. 1.2Typ. 1.5max.
Peak Pt. Voltage mv. Vp 95Typ. 120max. /5Typ. 90max.
Projected Peak Pt. Voltage mv. Vpp Vf=Ip 480min. 550Typ. 630max. 440min. 520Typ. 600max.
Series Res. Ohms rsS 2.5Typ. 4max. 2Typ. 3max.
Terminal Cap. pf. Ct 1.7Typ. Z2max. 5Typ. 8max.
Valley Pt. Voltage mv. VV 370Typ. 350Typ.

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ration (Volts/Div Factor)

IlG:l, Cable Length 4Ft. , Frequency Range Over 100MHz.
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes.

PRICE  $45.00

MOTOROLA RF DATA BOOK

Listsall Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much
more.

PRICE

$7.50

Toll Free Number
800-528-0180
(For orders only)
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RF TRANSISTORS, MICROWAVE DIODES

PART

PRICE

PART PRICE PART PRICE
152199 S 7«50 2N6083 S k325 CA2612 (TRW) S 25.00
182200 7.50 2N6084 15.00 CA2674 (TRW) 25.00
2N1561 25.00 ZN6094 /M9622 11.00 CA2881-1(TRW) 25,00
2N1562 25.00 2ZN6095 /M9623 12.00 CA4101 (TRW) 25.00
2N2857 .55 2ZN6096 /M9624 15.50 CA4201 (TRW) 25.00
2N2857JAN 2.55 2N6097 17.25 CA4600 (TRW) 25.00
2N2876 11.00 2N6136 21.85 CD1889 20.00
2N2947 18. 35 2N6166 40.25 CD2545 20.00
2N2948 15.50 ZN6201 50. 00 CMD514AB 20.00
2N2949 3.90 2N6459 18.00 D4959 10.00
2N2950 4.60 2N6603 12.00 D498 TM 20.00
2N3375 8. 00 2N6680 80. 00 D5147D 10. 00
2N3553 oS3 25C756A 7.50 D5506 10.00
ZN3632 13.80 25C781 2.80 D582 7AM 20.00
2N3818 5.00 25C1018 1.00 DMD6022 30.00
2N3866 1.30 25C1042 12.00 DMS-2A-250 40. 00
2N3924 3.35 25C1070 2.50 HEP76 4.95
ZN3927 W 25C1239 2+ 50 HEPS 3002 11.30
2N3950 25.00 28C1251 12.00 HEPS 3003 30. 00
2N4072 1.80 25C1306 2.90 HEPS 3005 10.00
2N4127 21.00 25C1307 5.50 HEPS 3006 19.90
ZN4&427 1.30 25C1760 1.50 HEPS3007 25.00
ZN4428 1.85 25C1970 2.50 HEPS3010 11.34
2N4957 3.45 25C2166 5.50 HTEF2204 H.P. 112.00
2N4958 2.90 881087 (M.A.) 25.00 5082-0112 H.P. 14.20
2N4959 2.30 A50-12 20.00 5082-0253 H.P. 105.00
2N5090 13.90 A283B 5.00 5082-0320 H.P. 58.00
2N5108 4.00 ALD4200N (AVANTEK) 395.00 5082-0386 H.P. POR
2N5109 1.70 AM123 97.35 5082-0401 H.P. POR
2N5160 3.45 AMA88 100. 00 5082-0438 H.P. POR
2NS5177 21.62 BB105B .52 5082-1028 H.P. POR
2N5179 1.00 BD4/4JFBD4 (G.E.) 10.00 5082-2711 H.P. 23.15
2N5583 4.00 BFQ85 1.50 5082-3080 H.P. 2.00
2N5589 8.65 BFR90 1.30 5082-3188 H.P. 1.00
2N5590 10. 35 BFR91 l1.65 5082-6459 H.P. POR
2N5591 13.80 BFW92 1.50 5082-8323 H.P. POR
2N5635 10.95 BFX89 1.00 35826E H.P. POR
2N5637 15.50 BFY90 1.00 35831E H.P. 29.99
2N5641 9.20 BGY 54 25.00 35853E H.P. 71.50
2N5642 10.95 BGY 55 25.00 35854E H.P. 75.00
2N5643 15.50 BGY74 25.00 HPAO241 H.P. 75.60
2N5645 13.80 BGY75 25.00 HXTR3101 H.P. 7.00
2N5646 20.70 BL161 10.00 HXTR3102 H.P. 8.75
2N5691 18.00 BLX67 11.00 HXTR6101/2N6617 H.P.55.00
2N5764 27.00 BLY 568CF 25.00 HXTR6104 H.P. 68.00
2N5836 545 BLYS87 13.00 HXTR6105 H.P. 31.00
2N5842 8.00 BLY88 14.00 HXTR6106 H.P. 33.00
2N5849 20.00 BLY89 15.00 QSCH1995 H.P, POR
2N5913 3:25 BLY90 20.00 JO2000 TRW 10.00
2N5922 10.00 BLY351 10.00 J02001 TRW 25.00
2N5923 25.00 C4005 20.00 JO4045 TRW 25.00
2ZN5941 23,00 CA402 (TRW) 25.00 K3A 10.00
2N5942 40,00 CA405 (TRW) 25.00 MA450A 10.00
2N5944 9.20 CA612B (TRW) 25,00 MA41487 POR
2N5945 11.50 CA2100 (TRW) 25.00 MA41765 POR
2N5946 19.00 CA2113 (TRW) 25.00 MA43589 POR
2N6080 9.20 CA2200 (TRW) 25.00 MA43636 POR
2N6081 10. 35 CA2213 (TRW) 25.00 MA4LTO044 POR
IN6082 11.50 CA2418 (TRW) 25.00 MA47651 25.50
Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE
800-528-0180
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GaAs, TUNNEL DIODES, ETC.

PART PRICE PART PRICE PART PRICE
MA47100 S = 3205 MRF 503 $ 6.00 PT4186B $ POR
MA47202 30. 80 MRF 504 7.00 PT4209 POR
MA47771 POR MRF 509 5.00 PT4209C POR
MA47852 POR MRF511 8.65 PT4566 POR
MA49558 POR MRF605 20.00 PT4570 POR
MB4021 POR MRF629 3.47 PT4571 POR
MBD101 1.00 MRF644 23.00 PT4571A POR
MDO513 POR MRF816 15.00 PT4577 POR
MHW1171 42.50 MRF823 20.00 PT4590 POR
MHW1182 48.60 MRF901 3.00 PT4612 POR
MHW4171 49.35 MRF8004 2.10 PT4628 POR
MHW&4172 51.90 MS261F POR PT4640 POR
MHW4342 68.75 MT4150 Fair. POR PT4642 POR
MLP102 25.00 MT5126 Fair. POR PT5632 POR
MM1500 32.32 MT5481 Fair. POR PT5749 POR
MM1550 POR MT5482 Fair. POR PT6612 POR
MM1552 50.00 MT5483 Fair. POR PT6626 POR
MM1553 50.00 MT5596 Fair. POR PT6709 POR
MM1614 10.00 MT5764 Fair. POR PT6720 POR
MM2608 5.00 MT8762 Fair. POR PT8510 POR
MM3375A 11.50 MV109 sitd PT8524 POR
MM4429 10. 00 MV1401 8.75 PT8609 POR
MM8000 1. IS MV1624 1.42 PT8633 POR
MM8006 2.30 MV1805 15.00 PT8639 POR
MO277L POR MV1808 10.00 PT8659 POR
MO283L POR MV1817B 10.00 PT8679 POR
MO3757 POR MV1863B 10.00 PT8708 POR
MP102 POR MV 1864A 10.00 PT8709 POR
MPN3202 10.00 MV1864B 10.00 PT8727 POR
MPN 3401 . 52 MV 1864D 10.00 PT8731 POR
MPN3412 1.00 MV1868D 10, 00 PT8742 POR
MPSU31 1.01 MV2101 .90 PT8787 POR
MRA2023-1.5 TRW 42 .50 MV2111 .90 PT9790 41.70
MRF212/208 16.10 MV2115 155 PT31962 POR
MRF223 13,25 MV2201 33 PT31963 POR
MRF224 15.50 MV2203 .53 PT31983 POR
MRF237 3.45 MV2209 2.00 PTX6680 POR
MRF238 12.65 MV2215 2,00 RAY-3 24.99
MRF243 25.00 MWA110 7.45 40081 POR
MRF245 34.50 MWA120 7.80 40281 POR
MRF247 34.50 MWA130 8.25 40282 POR
MRF 304 43,45 MWA210 7.80 40290 POR
MRF315 23.00 MWA220 8.25 RF110 25.00
MRF420 20.00 MWA230 8.65 SCA3522 POR
MRF421 36. 80 MWA310 8.25 SCA3523 POR
MRF422 41.40 MWA320 8.65 SD1065 POR
MRF427 16.10 MWA330 9.50 §543 POR
MRF428 46.00 NEC57835 5.30 TP1014 POR
MRF450/A 13. 80 ON382 5.00 TP1028 POR
MRF453/A 17.25 PPT515-20-3 POR TRW-3 POR
MRF454 /A 19.90 PRT8637 POR UTO0504 Avantek 70.00
MRF455/A 16.00 PSCQ2-160 POR UTO511 Avantek 75.00
MRF458 19.90 PT3190 POR V15 4.00
MRF463 25.00 PT3194 POR V33B 4.00
MRF472 1.00 PT3195 POR V100B 4.00
MRF475 2.90 PT3537 POR VABS80O1EC 25.00
MRF477 11.50 PT4166E POR VABSO4EC 25.00
MRF 502 1.04 PT4176D POR VAS21AN20 25.00

Toll Free Number

800-528-0180 M Gl'[_'z electromcyg

(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL RELAY SWITCHES SPDT

Electronic Specialty Co./Raven Electronics FSN 5985-556-9683 $49.00
Part # 25N28 Part # SU-D1

£6Vdec Type N Connector, DC to 1 GHz.

Amphenol FXR FXR
Part ## 316-10102-8 Part # 300-11182 Part # 300-11173
113Vae Type BNC DC teo 3 GHz, 120Vac Type BNC DC to 4 GHz. 120Vac Type BNC Same
FoGN 5985-543-1225 FSN 5985-543-1850 I

$29.99 539.99 239.99

VTS 22U A

Ncmmeeeece= - =

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RC-58 16 inch.

37.99 or 2 For $13.99 or 10 For $50.00 28.99 or 2 For $15.99 or 10 For $60.00

L

SOLID STATE RELAYS

P&B Model ECTIDB/2 vde turn on 120vac contact at Jamps or 20amps on a
= - 10%x 10"x .124 aluminum. Heatsink with
PRICE EACH $5.00 B o seaens:

Digisig, Inc. Model ECS5-215 Svde turn on 240vac contact l4amps or 4Uamps on a
10"x 10"x .124 aluminum. Heatsink with

1 g g ET i

PRICE EACH 57.50 15T A i

Grigsby/Barton Model GB7400 Svde turn on 240vac contact at |5amps or 40amps on a
S s 7 50 10"x 10"x .124 aluminum. Heatsink with
ERECE et (D silicon grease.

NOTE: #*%*% [tems may be substituted with other brands or equivalent model numbers. e e

Toll Free Number
800-528-0180

electromicy (For orders only)
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER

The Recall Phone Telephone employs the latest state of art
communications technology.It is a combination telephone
and automatic dialer that uses premium-quality,sclid-state

ircuitry to assure high-reliability performance in personal
$49.99

or business applications.

| R
f“ﬁt:...v G’f?;igé?,f
._..'...:..- Tf prs ‘t; ‘ 11:3;{
b A

ARON ALPHA RAPID

BONDING GLUE

|
: Super Glue #CE-486 high strength
rapid bonding adhesive.Alpha
Cyanoacrylate.Set-Time 20 to 40
sec.,0.7fl.02.(20gm.)

$2.00

TOUCH TONE PAD

This pad contains all the electronics to
produce standard touch-tone tones. New

MITSUMI UHF/VHF VARACTOR TUNER MODEL UVEIA

Perfect for those unscrambler projects.
New with data.

wicth data.

$9.99 or 10/$89.99

$19.99 or 10/5149.99

INTEGRATED CIRCUIT. 1 to 10 11lup
MC1372P Color TV Video Modulator Circuit. S 4.42 $2.95
MC1358P IF Amp.,Limiter,FM Detector,Audio Driver,Electronic Attenuator. 5.00 4.00
MC1350P IF Amplifier 1.50 Eedd
MC1330A1P Low Level Video Detector 1.50 Lo XD
MC1310P FM Stereo Demodulator 4.29 3.30
MC1496P Balanced Modulator/Demodulator 1,50 L1:25
LM565N Phase Locked Loop 2.50 2.00
LM3BON14 ZWatt Audio Power Amplifier 1.56 .45
LM1E89N TV Video Modulator 5.00 4.00
NE5S64N Phase Locked Loop 10.00 8.00
NES61N Phase Locked Loop 10,00 8.00
FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN414 INTEGRATED CIRCUIT.

Features:

1.2 to 1.6 volt operating range.,lLess than 0.5ma current consumption. 150KHz to 3MH=z
Frequency range. ,Easy to assemble,noc alignment necessary. Effective and variable AGC action.,
Will drive an earphone direct. Excellent audio quality.,Typical power gain of 72dB.,TO-18

package. With data. $2.99 or 10

For $24.99

NI CAD RECHARGEABLE BATTERIES

AA Battery Pack of 6 These are Factory
New. $5.00

SUB C Pack of 10 2.5Amp/Hr. $10.00

Gates Rechargeable Battery Packs

$11.99
$15.99

12vdc at 2.5Amp/Hr.
12vdec at SAmp/Hr.

1'1" g i

&L
MH z electronscs

oliday ﬁ
reetings!

Toll Free Number
800-528-0180

(For orders only)
PRICES SUBJECT TO CHANGE WH_HEIUT NOTICE
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“SOCKETS AND CHIMNEYS”

EIMAC TUBE SOCKE

I5 AND CHIMNEYS

SK110 Socket SPOR
SK300A Socket For 4CX5000A,R,J, 4CX10,000D, &4CX15,000A,J $520.00
SK400 Socket For 4-125A,250A,400A,400C,4PR125A,4004A,4~-5004, 5-5004A 260.00
SK&06 Chimney For 4~-250A,400A,400C,4PRA00A 74.00
SK&416 Chimney For 3-400Z 36.00
I SK500 Socket For 4-1000A/4PR1000A/B 390.00
SK600 Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 51.00
SK&602 Socket For 4CX250B,BC,FG,R,&4CX350A,.F,F] 73.00
SK606 Chimney For 4CX250B,BC,FG,R,4CX350A,F,FJ 11.00
SKeO7 Socket For 4CX600J,JA 60.00
SK610 Socket For 4CX600J,JA 60.00
SK620 Socket For 4CX600J,JA 66.00
SK626 Chimney For 4CX600J,JA 10.00
SK630 Socket For 4CX600J,JA 66.00
SK636B Chimney For 4CX600J,JA 34.00
SK640 Socket For 4CX600J,JA 36.00
SK64E Chimney For 4CX600J,JA 71.00
SK700 Socket For &4CX300A,Y,&4CX125C,F 225.00
SK711A Socket For 4CX300A,Y,4CX125C,F 225.00
SK740 Socket For 4CX300A,Y,4CX125C,F 86.00
SK770 Socket For 4CX300A,Y,4CX125C.,F 86.00
SKB00A Socket For 4CX1000A,4CX1500B 225.00
SK806 Chimney For SCX1000A,4CX1500B £0.00
SKE810 Socket For 4CX1000A,4CX1500B 225.00
SK900 Socket For 4X500A 300.00
SK906 Chimney For 4X500a 57.00
SK1420 Socket For 5CX3000A 650.00
SK1490 Socket For 4CVBOOOA 585.00
JOHNSON TUBE SOCKETS AND CHIMNEYS
124-111/5SK606 Chimney For 4CX250B,BC,FG,R, &4CX350A,F,FJ S 10.00
122-0275-001 Socket For 3~500Z, 4-125A, 250A, 400A, 4-500A, 5-500A (pair)15.00
124-0113-00 Capacitor Ring 15.00
124-116/SK630A Socket For 4CX250B,BC,FG,R, /4CX350A.F,.FJ 55.00
124-115-2/SK620A Socket For 4CX250B,BC,FG,R, /f4CX350A,F,F] 55.00
B13 Tube Socket 20.00
J— —
........................................................................ TUBE CAPS (Plate)
Bpf 10pf 100pf* 430pf HRZ2,3, 6 & 7 13.00
1p 12pf 110pf 470pf HRS5, 8 14.00
Lo 1pt 15pf 120pf 510pf HRY 17.00
l.4pf 18pf 130pf 560pf HR10 20.00
1300} 20pf 150pf 620pf
l.8pf 22pf 160pf 680pf
2.epf 24pft 180pf 820pf
2.7pf 2ipf 200pf 1000pf/.001uf*
3.3pt 33pf 220pf* 1800pf/.0018uf
3.6pf 39pf 240pf 2700pf/.0027uf
3. 9pf 47pf 2710pf 10,000pf/.01uf
4.7pf 51pf 300pf 12,000pf/.012uf
5.6pf Hepf 330pf 15,000pf/.015uf
6.8pf 68pf 360pf 18,000pf/.018uf
8.2pf a8Zpf 390pf
PRICES: 1 to 10 - ., 99¢ 101 to 1000 .60¢ *= IS A SPECIAL PRICE: 10 for $7.50
11 to 50 - .90¢ 1001 & UP . 39¢ 100 for $65.00

51 to 100 - .80¢

T ———_— i —_—— ——_——— - — W W W W i . . e S R SR S R S B O R O T O W W O W T . I . . T L T T T

WATKINS JOHNSON WJ-V907:

Voltage Controlled Microwave Oscillator

1000 for $350.00

$110.00

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed.

Spurious output suppression Harmonic (nf,), min. 20dB typical, In-Band Non-Harmonic, min.
60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1lmA,

modulation sensitivity range, Max. 120 to 30MHz/V, Input capacitance, Max. 100pf, Oscillator
Bias +15 +-0.05 volts @ 55mA, Max.

Toll Free Number
800-528-0180
(For orders only)
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2E26 § 5.69 KT88 $ 20.00 6562/6974A $ 50.00
2K 28 100.00 DX362 50.00 6832 22.00
2X1000A 300. 00 DX415 50. 00 6883/8032A/8552 7.00
3B22 19.75 572B/T160L 49.00 6897 110.00
3B28/866A 7.50 592 /3-200A3 144.00 6907A 75.00
3-500Z 102.00 807 7.50 6939 15.00
3-1000Z 400,00 811 10.00 7094 125.00
3CX1000A/8283 428,00 811A 15.00 7117 17.00
3CX1500A7/887 533.00 812A 35.00 7211 60.00
3X2500A3 200.00 813 50.00 7289/3CX100A5 34.00
3CX3000A7 490. 00 8298 38.00 7360 11.00
4-65A/8165 45.00 8324 28.00 7377 67.00
4-125A/4D21 58.00 4624 310.00 7408 4.00
4-250A/5D22 75.00 4662 80.00 7650 250.00
4-400A/8432 90.00 4665 585.00 7695 8.00
4-400C/6775 95. 00 5675/A 25.00 7843 58.00
4-1000A/8166 300. 00 5721 200,00 7854 83.00
4B32 22.00 5768 85.00 7868 5.00
4E27A/5-125B 155.00 5836 100.00 7894 12.00
4CS250R 146. 00 5837 100. 00 8072 65.00
4X150A/7034 30.00 5861/EC55 110.00 8117A 130.00
4X150D/7035 40.00 5876A 25.00 8121 60.00
4X150G/8172 100.00 5881/6L6W 6.00 8122 100. 00
4X250B 30. 00 5893 45.00 8236 30. 00
4CX250B/7203 45.00 5894/A 50. 00 8295/PL172 506.00
4CX250F/G/8621 55.00 5894 /B 60. 00 8462 100.00
4CX250K /8245 100.00 5946 258.00 8505A 73.50
4CX250R/7580W 69.00 6080 10.00 8533W 92.00
4CX300A/8167 140.00 6083/AX9909 89.00 8560/A 65.00
4CX350A/8321 83.00 6098/ 6AK6 14.00 8560AS 90.00
4CX350F/J /8904 95.00 6115/A 110.00 8608 34.00
4X500A 282.00 6146 7.00 8637 38.00
4CX600J /8809 607.00 6146A 7.50 8643 100. 00
4CW800F 625.00 6146B/8298A 8.50 8647 123.00
4CX1000A/8168 340.00 6146W 14.00 8737/5894B 60. 00
4CX1500B/8660 397.00 6156 66.00 8873 260.00
4CX5000A/8170 932.00 6159 15.00 8874 260.00
4CX10000D/8171 990. 00 6161 233.00 8875 260.00
4CX15000A/8281 1260.00 6291 125.00 8877 533.00
4PR60A 100.00 6293 12.00 8908 12.00
4PR60B/8252 175.00 6360 5.00 8930/6512 71.00
4PR400A/8188 192.00 6524 53. 00 8950 12.00
5CX1500A 569.00 6550 10.00
6BK4C 6.00 6JM6 6.00 6LQ6 (Sylvania) 7.50
6DQ5 5.00 6JN6 6.00 6LU8 6.00
6FW5 6.00 6JS6B 6.00 6LX6 6.00
6GES 6.00 6KG6/ELS505 6.00 6ME6 6.00
6GJ5 6.00 6KM6 6.00 12BY7A 4.00
6HS 5 6.00 6KN6 6.00 12JB6A 6.00
6JB5/6HES 6.00 6LF6 6.00 6KD6 6.00
6JB6A 6.00 6LQ6 (GE) 6.00 6JT A 6.00
6KD6 6.00
NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE !!!iifrpprppenpppnpenepprpneepnptaatetnny
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION !!iirrtpnpranpppnpnneppppepnepepnppnierpnetonet]

Toll Free Number
800-528-0180
(For orders only)
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“TVRO BOARD LIST”

70 MHZ IF BOARD: This circuit provides about 43dB gain with 50 ohm input and output impedance.

It is designed to drive the Demodulator.
widths between 20 and 35 MHz with a passband ripple of less than k dB.

for the gain stages.
SINGLE AUDIO BOARD:

The on~board bypass filter can be tuned to band-

Hybrid IC's are used

This circuit recovers the audio signals from the 6.8 MHz frequency. The

Miller 9051 coils are tuned to pass the 6.8MHz subcarrier and the 9052 coil tunes for recovery

of the audio.
DUAL AUDIO BOARD:
DC CONTROL BODARD:

DUAL AUDIO BOARD PRICE EACH
Printed Circuit Board $ 25.00
2 3pf sn 1.00
2 12pf sm 1.00
2 50pf sm 1.00
2 68pf sm 1.00
4 9lpf sm 1.00
5 .00Imfd =35
6 Olmfd . 35
2 . 047mfd =33
1 .47mfd 25vdc Z 3
2 Imfd 10wdc -39
4 &.7mfd 3I5vdc . 59
1 470mfd 25vdc 1.29
2 220K 1/éw -15
i 150K /4w .15
2 6.BK lfiw e 15
2 3.3K 1/4w -15
2 2.2 /4w » 15
4 1K . 1/4w ol
2 10 ohm 1/4w o B
2 50K pots 1.00
1 5K pot 1.00
2 CAJD65 2.16
1  LM380 1.56
1 7812 Voltage Reg. 1.17
5 2N2222 - 30
& Miller 9051 3.99
2 Miller 95052 5.99
TOTAL KIT PRICE 97.62
DC CONTROL BOARD

Printed Circuit Board 15.00
2 A470mfd 25vdc 1.29
2 4,.7mfd 25vdc . 59
1 lmeg 1/4&w .15

DUAL CONVERSION BOARD:

(e T T i S R P

No description.

10K 1/é4w
3.3K 1/b&w
2.2K 1/4w
IK 1/4w

5K 10 turn trimpot
10K 10 turn trimpot
10K 10 turn with dial

/B15 Voltage Reg.
LM324

5 pole rotary switch

SPDT switch
DPDT swich
O0-1lma meter

18 to 24vdc at 1 amp

power supply

TOTAL KIT PRICE

DEMODULATOR BOARD

Printed Circuit Board

1
13

Imfd 35vdc
.0lmfd 50vde disc
470mfd 25vdc
100mfd 16vdc
22mfd 35vdc
4. Tmfd 35vdc
4300pf sm
330pf sm
100pt sm
91ptf sm

3pf sm

2 to Bpf ceramic trimmer

100uh choke
4. 7uh choke
2.7uh choke

Duplicate of the single audio but also covers the 6.2 range.

.15 & 100K 1/4w .15
.15 1 51 ohm /4w .15
.15 1 27K 1/4w .15
.15 5 10K 1/4w <15
1,00 1 8.2K /4w 15
1.00 2 4.7K 1/4w 15
10.00 1 2.2K 1/4w 15
1143 1 1.2K 1/4w .15
2.50 3 1K 1/4w .15
2.50 3 560 ohm 1/4w .15
1.00 1 470 ohm 1/d4w .15
1.00 1 390 ohm 1/é4w .15
5.00 1 300 ohm 1/4w .15
1 270 ohm 1/&w =+ 13
24.99 1 150 ohm 1/4w .15
1 &1 ohm 1/éw .15
st 1 10K pot 1.00
1  NES92/LM733N 2.50
1 NES64 5.00
1 MWA120 (Motorola) 7.80
1 7812 Veltage Reg. 1.17
PRICE EACH 1 7815 Voltage Reg, L1/
$ 40.00 3 2N2222 .50
.59 2 IN34/38 .50
.35 1 HP5082-2800 2.20
1.29 1 5 to 7 volt Zenner 1.00
'23 TOTAL KIT PRICE 92.25
.59
2.00 COMPLETE KIT WITH DUAL AUDIO $923.23
1.00 COMPLETE KIT WITH SINGLE AUDIO B880.77
1.00
1.00 LESS 10X ON ALL COMPLETE KIT ORDERS
1.00 BOARDS AND PARTS MAY BE PURCHASED SEPERATELY
}:gg AT THE PRICES LISTED ABOVE.
1.50 ALL PRICES ARE SUBJECT TO CHANGE WITHOUT
1.50 NOTICE! 1 0 It r et i etttateraesttl

TVRO BOARD DESCRIFPTION AND PARTS LIST

This board provides conversion from the 3.7-4.2 band first to 900 MHz
where gain and bandpass filtering are provided and, second, to 70 MHz.
both local oscillators, one fixed and the other variable, and the second mixer.

The board contains
Construction

is greatly simplified by the use of Hybrid IC amplifiers for the gain stages.

DEMODULATOR BOARD: This circuit takes the 70 MHz center frequency satellite TV signal in the
I0 to 200 millivolt range, detects them using a phase lock loop, de-emphasizes and filters the

result to produce standard NTSC video.

Other outputs include the audio subcarrier, a DC voltage

proportional to the strength of the 70 MHz signal, and APC wvoltage centered at about 2 volts DC.

DUAL CONVERSION BOARD PRICE EACH
Printed Circuit Board 5 25.00
6  47pf chip caps 1,00
2 4,7mfd 35vdc -39
2 0lmfd 50vdec disc cap .+ 35
4 1.5 to Bpf piston

trimmer cap 5.99
2 470 ohm 1/4w 15
2 MWA320 (Motorola) 8.65
i /815 Voltage Reg. 1:12
1 VTOBO90D 150.00
1 VTOB240 156.25
2 IR&005 -39
1 DBMS00/1100 (Varil) 125.00
1 MLP102 (Engleman) 25.00
8 SMA Male Connector 5.00
TOTAL KIT PRICE 572.64
70 MHZ IF BOARD
Printed Circult Board 25.00

Toll Free Number
800-528-0180

3
7
2
|
5
1
I
2
5
1

MWAL20
0lmfd 50vde
4. 7mfd 35vdc
LOpf sm
22pf sm
[8pf sm
3ipf sm
330 ohm 1/4w

J.W. Miller 4500-4

/815 Voltage Reg.

TOTAL KI1IT PRICE

s e g T —

SINGLE AUDIO BOARD

Printed Circuit Board

1
1
1
2
3
3

dpf sm

12pf sm
50pf sm
68pf am
91pf sm
.001mfd
.0lmEd

780 1 .047mfd .35
.35 1 ATmEd .35
.59 1 Imfd 10vde . 39

1.00 3 4.7mfd 35vde . 39
1.00 1 470mfd 25vdce 1.29
1.00 | 220K 1/4w -15
1.00 1 150K 1/éw .15
15 1 6.8K |/4w .15
4. 99 1 3.3K 1/4w .15
1.17 1 2.2k 1/4w .15
3 IK 1/4w .15
B6.45 1 10 ohm 1/&w A5
Tt 1 50K pot 1.00
PRICE EACH 1 5K pot 1.00
1 CA3065/MC1358P 2.16
$ 15.00 1 LM380 1.56
1.00 1 7812 Voltage Reg. 1.17
1.00 3 2N2222 . 50
1.00 2 Miller 9051 5,99
{—gg 1 Miller 9052 5.99
.15 TOTAL KIT PRICE 55.16

.35 -

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“CHIPS”

FAIRCHILD VHF AND UHF PRESCALER CHIPS PRICE
95H90DC 350MC Prescaler divide by 10/11 $ 8.50
95H91DC 350MC Prescaler divide by 5/6 8.50
11C90DC 650MC Prescaler divide by 10/11 15.50
11C91DC 650MC Prescaler divide by 5/6 15.50
11C06DC UHF Prescaler 750MC D Type Flip Flop 12.30
11C05DC 1GHz Counter Divide by 4

(Regular price $75.00) 50.00
1CO1FC High Speed Dual 5/4 Input NO/NOR Gate 15.40
82590 Presettable High Speed Decade/Binary

Counter used with the 11C90/91 or the

95H90/91 Prescaler can divide by 100.

(Signetics) 5.00
11C24DC This chip is the same as a Motorola

MC4024/4324 Dual TTL Voltage Control

Multivibrator. 3.37
11C44DC This chip is the same as a Motorola
MC4044/4344 Phase Frequency Detector. 3.37

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y-2167

Freq. Gap (GHZ) 12 to 18, Output (Min,) 100mW, Duty (%)

CW, Typ. Bias (Vdc) 8.0, Type. Oper. (MAdc) 550, Max. Thres.
(mAdc) 1000, Max. Bias (Vdc) 10.0. $39.99
VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX-8201S5
Freq. Coverage 8 to 12.4GHz, Output (Min.) 100mW, Bias

Voltage (Max.) 14vdc, Bias current (mAdc) Operating 550 Typ.

750 Max., Threshold B50 Tup. 1000 Max. $39.89
VARI-L Co. Inc. MODEL SS-43 AM MODULATOR

Freq. Range 60 10 150MC, Insertion Loss 13dB Nominal,

Signal Port Imp. 50ohms Nominal, Signal Port RF Power

+ 10dBm Max. Modulation Port BW DC to 1KHZ, Modulation

Port Bias Tma Nominal. $24.99
AVANTEK CASCADABLE
MODULAR AMPLIFIERS Model UTO-504 UTO-511
Freguency Range 5 to 500 MHz 510 500 MHz
Gain 6dB 15d8
Noise Figure 11dB 2.3dB to 3dB
Power Output +17dB - 2dB to
- 3dB

Gain Flatness 1dB 1dB
input Power Vdc + 24 + 15

mA 100 10

PRICE %7000 PRICE $7500

ORDERING INSTRUCTIONS
DEFECTIVE MATERIAL: &l claims for daldctive material mus! be made within sixly (601 days after receipt of
parcel. Allciarms must inciude the delective material (far tesling Durposas), QurinvYcioe niumbear, and the date
-;j‘f nurchase All returns must be EACKED Dropersy or IFwell voud gl warranties
DELIVERY: Orders are narmally shipped within 48 fours after receipl of customer's order. il a part has ta be
backardered tha customer is notitied. Dur normal’ shipping method s via First Class Mail or URPS depending on
zize and weight of the package On tes! eguipment it is by Air only, FOB shipping point
FOREIGN ORDERS: All foreign orders must be prepaid with cashier's check of monay order made oul in s
Funds We are sorry but C 0.0 i5 not availabla to fofeign countries and Lelters ol Credit are nat an acceptable
form of payment aithar: Furthar information 5 available. on requesl
HOURS: Monday thru Saturday: B:30 am. to 5:00 p.m
INSURAMNCE: Please nclude 25¢ for each agditional 310000 over 3100000, United Parcel gnly

ORDER FORMS: MNew order forme are inciuged with each ardar 4ar your convenience. Additional farms are
available on reguest

POSTAGE: Minimum snipping and handiing in the US: Canada, and Mexico is 52.50 all other couniries is 35.00
On foraign orders include 20%: shipping and handling

PREPAID ORDERS: Order must be accompaniad by a check

PRICES: Pricas are subjec! lo change without notice

RESTOCK CHARGE: I paris are returnaed to MHZ Electronics due to cuslomer error, customer will be held
responsibie for all exira fees, will be charged a 15% restocking tee, with the remainder in credit anly. Allreturns
fmusl have approval

SALES TAX: Arizona must add 5% sales tax, unless a signed Anzona resale lax card is currently on lile with
MHZ Elactronice All orders placed by persons ocutside of Arizona, but dellvered 10 persons in Arizona are sub-

jgct to 1he 5% sales tax

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 days after receipt of
parcel. Claims must include gur invoIice number and the date of purchase. Customers which do not notily us
within this 1ime period will be heid responsible far the entire order as we will consiger tha order complate

OUR BDOD NUMBER IS STRICTLY FOR ODRDERS ONLY
NO INFORMATION WILL BE GIVEN. 1-B00-528-0180

HEWLETT PACKARD
MIXERS MODELS 10514A 105148
Frequency Range 2MHz to 500MC  2MHz to
500MC
Input/Output Frequency L & R 200KHz to 200KHz to
500MC 500MC
b DC to 500MC DC to 500MC
Mixer Conversion Loss (A) 7dB 7dB
(B) 9dB 9dB
Noise Performance (SSB) (A) 7dB 7dB
(B) 9dB 9dB

PRICE %4999 PRICE $39.99

FREQUENCY SOURCES, INC MODEL MS-74X

MICROWAVE SIGNAL SOURCE

MS-74X. Mechanically Tunable Frequency Range (MH2) 10630 to
11230 (10.63 to 11.23GHz) Minimum Output Power (mW) 10, Overall
Multiplier Ratio 108, Internal Crystal Oscillator Frequency Range
(MHz) 98.4 to 104.0, Maximum Input Current (mA) 400.

The signal source are designed for applications where high stability
and low noise are of prime concern. these sources utilize fundamen-
tal transistor oscillators with high Q coaxial cavities, followed by
broadband slable step recovery diode multipliers. This design
allows single screw mechanical adjustment of frequency over stan-
dard communications bands. Broadband sampling circuits are used
to phase lock the oscillator to a high stability reference which may
be either an internal self-contained crystal oscillator, external
primary standard or VHF synthesizer. This unique technigue allows
for aptimization of both FM noise and long term stability. List Price
15 $1158.00 (THESE ARE NEW) Our Price—$289.

HEWLETT PACKARD 1N5712 MICROWAVE DIODE

This diode will replace the MBD101, 1N5711, 5082-2800,

5082-2835 ect. This will work like a champ 1n all those

Down Converier projects, $1.50 or 10/$10.00

MOTOROLA MHW1172R LOW DISTORTION
WIDEBAND AMPLIFIER MODULE.

Frequency Range: 40 to 300 MHz., Power Gain at 50MHz
16 6min. to 17 4max ., Gain Flatness =01 Typ =02

Max. dB., DC Supply Voltage — 28vdc, RF Voltage Input
+ 70dBmV PRICE $29.99

GENERAL ELECTRIC AA NICADS

Model #41B905HD11-G1

Pack of 6 for $5.00 or 60 Cells, 10 Packs for $45.00
These may be broken down to individual cells.

TERMS: DOMESTIC: Prepaid, ©.0.D. or Credit Card
FOREIGN: Prepaid only, U.S Funds—muoney order or cashier's check only

C.0.D.: Accepiable by telephone or mail. Payment from customer will be by cash, money order or cashier's
chack. We are sorry but we cannot accept persenal checks for CO.D's.

CONFIRMING ORDERS: We would prefer that confirming orders nol be sent aller a lelephong order has been
placed. If company policy necessilates a confirming orger, please mark “"CONFIRMING™ boldly on the order.

If problems or duplicate shipments ocour dug to an order which |s nol properly marked, customers will be
held responsible for any charges incurred, plus a 15% restock charge on returned pars

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS.

DATA SHEETS: Whan we have data sheets in stock on devices we do supply them with the arcer,

(602) 242-3037
{602) 242-8916

2111 W. CAMELBACK ROAD

@lq{‘z. Corde } PHOENIX, ARIZONA B5015
electroncy Toll Free Number

v 48 B00-528-0180
(For orders only)

master charge

~See List of Advertisers on page 114
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-fet’s. Units furnished
wired and tuned to ham band. Can be easily
retuned to nearby freq.

neny

~—=E__
- j Models LNA( ).
y P30, and P432
shown

Tunable
Model  Freq Range Noise Figure Gain Price
LNA 28 20-40 0.8 dB 20dB $39.95
LNA 50 40-70 0.9 dB 20dB $39.85
LNA 144 120-180 1.0 dB 18dB $39.95
LNA 220 180-250 1.0 dB 17dB $39.95
LNA 432 380-470 1.0dB 18dB $44.95

ECONOMY PREAMPS

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20dB. NF =
2 dB orless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

® P30K, VHF Kit less case £14.95
e P30C, VHF Kit with case $20.95
® P30W, VHF Wired/Tested $29.95
® P432K, UHF Kit less case $18.95
® P432C, UHF Kit with case $24.95
® P432W, UHF Wired/Tested $33.95

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add "B” to model #.

HELICAL RESONATOR
PREAMPS

Qur lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. The combination of a low noise ampilifier
similarto the LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity while reducing intermod
and cross-band interference in critical appli-
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = 12 to 15 dB.

Model Tuning Range Price

HRA-144 143-150 MHz $49.95
HRA-220 213-233 MHz $49.95
HRA-432 420-450 MHz $59.95

e Call or Write for FREE CATALOG

(Send $1.00 or 4 IRC’c for overseas mailing)
® Orderbyphone ormail ® Add $2 S & H perorder

(Electronic answering service evenings & weekends)
Use VISA, MASTERCARD, Check, or UPS COD.

Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF =2 dB or less.

Antenna Receiver
Input Range  Output
2B-32 144-148
VHF MODELS 50-52 58-30
Kit $44.95 50-54 144-148
Leasg 20.95 144-1486 28-30
mﬁr: dcgég 359 o 145-147 28-30
. 144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222-226 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30
: 435-437 28-30
Kit $54.95 432-436 144-148
Less Case $48.95 432-436 50-54
Wired $74.95 439.25 61.25

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $1198.95. Call for details.

- SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit - ONLY $159.95
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for 6M, 2M, or 220

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $59.95

While supply
lasts, get $59.95
cabinet kit free when
you buy an FM-5 Transceiver kit.
Where else can you get a complete transceiver
for only $159.957

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for
transceive. 2 watts output.
exciter Antenna
Input Range  Output
28-30 144-146
For VHF, 28-29 145-148
Model XV2 28-30 50-52
Kit $79.95 27-27.4 144-144.4
Wired $119.95 28-30 220-222
(Specify band) 50-54 220-224
144-146 50-52
50-54 144-148
144-146 28-30
28-30 432-434
For UHF, 28-30 435-437
Model XV4 50-54 432-436
Kit $89.95 61.25 439.25
Wired $149.95 144-148 432-436*
*Add $35 for 2M input

For limited time,
buy a transmit converter
above with 40-45W PA
($129.95) and get $39.95
cabinet FREE.

LOOK AT THESE
ATTRACTIVE CURVES!
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amronics, Inc.

65-W MOUL RD. ® HILTON NY 14468

Phone: 716-392-9430

Hamtronics ® is a registered trademark




For years, Hamtronics *
Modules have been used by
individual hams and manufac-
turers to make repeaters. Now, in
the Hamtronics tradition of top
quality and superb value, we are proud
to offer a complete repeater package.

hamlronics *

FEATURES:

JUST LOOK AT THESE PRICES! e SENSITIVITY SECOND TO NONE: TYPICALLY
0.15 uV ON VHF, 0.2 uV ON UHF.

e SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT £+ 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

Wired/Tested

$745
$795

Band Kit

6M,2M,220 $595
440

$645
Both kot and wired uniis are complefe with all parts, modules. hardware, and crysfals

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site linking/crossband & T0M.

HIGH QUALITY MODULES FOR .
REPEATERS, LINKS, TELEMETRY, ETC.

INTRODUCING —
NEW 1983 RECEIVERS

TRANSMITTERS AND
ACCESSORIES

y - 4 i .. ‘ t .
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e HELICAL RESONATOR FILTERS available

separately on pcb w/connectors. Sy W : '
A P '
HRF-144 for 143-150 MHz  $34.95 o i‘:ﬁ'l‘\‘ :
HRF-220 for 213-233 MHz $34.95 W e
HRF-432 for 420-450 MHz $44.95 B 2 'Y '- -

(See selecivily curves at left)

® T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $59.95

R144 Shown

® R144/R220 FM RCVRS for2Mor220 MHz.
0.15uV sens.; B pole xtal filter & ceramic filter
in i-f, helical resonator front end for exceptional
selectivity (curves at left). AFC incl., xtal oven
avail. Kit only $119.95

e R451 FM RCVR Same but for uhf. Tuned line
front end, 0.2 uV sens. Kit only $119.95.

® R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kits only $109.95.
Also avail w/4 pole filter, only $94.95/ kit.

® COR KITS With audio mixer and speaker
amplifier. Only $29.95.

e CWID KITS 158 bits, field programmable,
clean audio. Only $59.95.

i
i

® T451 UHFFM EXCITER 2to 3 Watison 450
ham band or adjacent. Kits only $69.95.

® VHF& UHFLINEAR AMPLIFIERS. Use on
either FM or SSB, Power levels from 10 to 45

® R110VHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $84.95.

® R110 UHF AM RECEIVER for UHF uses,
including special 296 MHz model to hear
SPACE SHUTTLE. Kit $94.95.

® A16 RFTIGHT BOX Deep drawn alum. case
with tight coverand noseams. 7 x8 x 2 inches.

Only $18.00.

Watts to go with exciters & xmtg converters.
Kits from $69.95.

[
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INTRODUCING SONY’S NEW DIGITAL

DIRECT ACCESS RECEIVER!

Revolutionary
Instant Access Digital
Shortwave Scanner

* Continuous Scanning of LW, MW, SW, & FM Bands
* Instant Fingertip Tuning—No More Knobs!

* 8 Memories for Any Mode (AM,SSB/ICW, & FM)

* Dual PLL Frequency Synthesized—No Drift!

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other
short wave recelver combines so many advanced features for
poth operating convenience and high performance as does the
new Sony ICF-2001. Once you have operated this exciting new
radio, you'll be spoiled forever! Direct access tuning eliminates
conventional tuning Knobs and dials with a convenient digital
keyboard and Liquid Crystal Display (LCD) for accurate frequen-
Cy readout to within 1 KHz. Instant fingertip tuning, up to 8
memory presets, and continuous scanning features make the
ICF-2001 the ultimate in convenience.

Compare the following features against any recelver currently
available and you will have to agree that the Sony ICF 2001 is the
best value in shortwave receivers today:

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29999 MHz band. PLL,; circuit has 100 KHz step while PLL,
handles 1 KHz step, both of which are controlled by separate
quarlz crystal oscillators for precise, no-drift tuning. DUAL CON-
VERSION SUPERHETERODYNE circuitry assures superior AM
reception and high image rejection characteristics. The 10.7 MHz
IF of the FM band is utilized as the 2nd IF of the AM band. A new
type of crystal filter made especially for this purpose realizes
clearer reception than commonly used ceramic filters. ALL FET
FRONT END for high sensitivity and interference rejection. Inter-
modulation, cross modulation, and spuricus interference are ef-
fectively rejected. FET RF AMP contributes to superior image re-
jection, high sensitivitly, and good signal to noise ratio. Both
strong and weak stations are received with minimal distortion.

EXTENDED SPECTRUM CONTINUOUS TUNING

. W‘T
' % - % % % | % ?5FMma
J e 10 |
B 150 to 29.999 KHz X B8 o | E:}fr i ""|
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A Enter Button

B Signal Strength
Indicator

C Liquid Crystal Display

D Memory Preset Buttons

E Antenna Adjustment
Dial

F SSB/ICW Compensator
G Execute Bar

H Manual Tuning Buttons
| Scan Button
J High/Low Limit Buttons

OPERATIONAL FEATURES

INSTANT FINGERTIP TUNING with the calculator-type key board
enables the operator to have instant access to any frequency in
the LW, MW, SW, and FM bands, And the LCD digital frequency
display confirms the exact, drift-free signal being received
AUTOMATIC SCANNING of the above bands. Continuous
scanning of any desired portion of the band is achieved by
setting the "L, and “L," keys (0 define the range to be scanned
The scanner can stop automatically on strong signals, or it can
be done manually. MANUAL SEARCH is similar to the manual
scan mode and Is useful for quick signal searching. The "UP"
and “"DOWN'" keys let the tuner search for you. The “FAST™ key
increases the search rate for laster signal detection. MEMORY
PRESETS. Six memory keys hold desired stations for instant
one-key tuning in any mode (AM, SSBICW, and FM), and also, the
"Ly and “"Lp" keys can give you two more memory slots when
not used for scanning. OTHER FEATURES: Local, normal, DX
sensitivity selector for AM; SSB/ICW compensator; 90 min. sleep
timer; AM Ant. Adjust.

SPECIFICATIGNS

CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
superheterodyne. SIGNAL CIRCUITRY: 4 IC's, 11 FET's, 23
Transistors, 16 Diodes. AUXILIARY CIRCUITRY: 5IC's, 1 LSI, 5
LED's, 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM
76-108 MHz; AM 150-29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM 15t 66.35 MHz., 2nd 10.7 MHz. ANTENNAS: FM
telescopic, ext. ant. terminal; AM telescopic, built-in ferrite bar,
ext, ant. terminal. POWER: 4.5 VDC/120 VAC DIMENSIONS: 1214
(W) X 274 (H) X 6% (D). WEIGHT: 3 |b. 15 oz. (1.8 kg)

- : »,.. :
'I ¥ - - - -
= ey, { oy L j' .
-t
- -
x .-'-
- -
; A " - - - -
- . L] s i ]
. & L] "B |




rams2y  the first name in Counters !
O DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

Range: 20 Hz 1o 600 MHz
Sensitivity Less than 10 MV w0 150 MHz

The CT-90 is the most versatile, feature packed counter available lor less

than $300 (" Advanced design features include three selectable gate imes Less than S0 MV 1o 500 MHz

FROANE - il aisias nine digits, gate indicator and a unique display hold function which holds the Resolutior 0.1 Hz (10 MHz range)

CT-85 K 90 ey pasts mps dispiayed count after the input signal 1s removed Also, a l10mHz TCXO time 1.0 Hz (60 MHz range)

i |ire

ACT AL adaguer 1~ base is used which enables easy zero beat calibration checks against WWV 10.0 Hz (600 MHz range)

it pe—m e niahan 1298 Optionally; an intermal nicad battery pack, external time base input and Micro- Display 9 digits 0.4" LED ]

OV-1. Micro power Oves - power high stability crystal oven time base are available. The CT-90, Time base: Sili?d-lrd-iﬂ'.fm mHz, 1.0 ppm 20-40"C.

Ay PR L e PR S Optional Micro-power oven0.1 ppm 20-40"C
pe o Power B-15 VAC @ 250 ma

7 DIGITS 525 MHz $993

WIRED

Range 20 Hz 1o 525 MHz The CT-70 breaks the price barmier on lab quality frequency counters __‘"‘_E?T?}iﬁ; red | yearwarranty  $99.95

Sensitivity,  Less than 50 MV o 150 MHz Deluxe features such ax three frequency ranges - each with pre- amplification, CT-70 KiL 90 &“p.m*“ =T
Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make measurements a ranty ; 8495

Resolutiome 1.0 Hz (S Hl:; Hfll'li:tl snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 3.95
ST 85 1550 Sl from audio thru UHF with 1.0 ppm accuracy - that's 0001%! The CT-70 is BP-1 Nicad pack + AC

Display: 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack adapter/charger 12.95

Time base: 1.0 ppm TCXO 20-40"C
Power 12 VAC @ 250 ma

& 7 DIGITS 500 MHz $7

Here's a handy, general purpose counter that provides most counter

995

WIRED

HIH]-][J(] wired, | year functions at an unbelievable price. The MINI-100 doesn’t have the full SPECIFICATIONS:
warranty $79.95 frequency range or input impedance gualities found in higher price units, but R.l.l'l.ll‘:' _ | MHz to 500 MHz
AC-Z Ac adapter for MINI- for basic RF signal measurements, it can't be beat! Accurate measurements Sensitivity: Less than 25 MV

Resolution: 100 Hz (slow gate)

o 3.935 can be made from | MHz all the way up to 500 MHz with excellent sensitivity 1 0 KHe (1
BP-Z HI"“d pack and AC I throughout the range, and the two gate umes let vou select the resolution Display: ?' d:.pu,zﬂf :ftLEEE]
REAGCY Chrgts 292 desired. Add the nicad pack option and the MINI- 100 makes an ideal addition Timebase 2.0 ppm 20.40°C

“imn-the-field’ frequency checks and repars Power

8 DIGITS 600 MHz $159% o

WIRED | =

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz _FR[EES:
Sensitivity:  Less than 25 mv to 150 MHz  wi, 8 digit precision. And, one of its best features is the Receive Frequency C1-50 wired, 1 yearwarranty  $159.95

Less than 150 mv to 600 MHz Adapter, which tums the CT-50 into a digital readout for any receiver. The C1-30 Kit, %0 day parts

to your tool box for S VODC @ 200 ma

i

Jl'l-

Resolunor 1.0 Hz (60 MHz range) . ) . warranty 119.9%
10.0 Hz (600 MHz range) adapter is easily mmtd for any receiver and a simple mnnmwn 1o the RA-1. receiver adapter kit 1495

Display: £ digits 0.4” LED receiver' s VIFO is all that is required for use. Adding the receiveradapterinno  RA. | wired and pre program

Time base 2.0 ppm 20-40"C way limits the operation of the CT-50. the adapter can be conveniently med (send copy of receiver

Power 110 VAC or 12 VDC switched on or ofl. The CT-50, a counter that can work double- duty’ schematic) 2995

DIGITAL MULTIMETER $993 ::p

The DM-700 otfers professional guality performance at a hobby st price

E Features include; 26 different ranges and 5 functions, all arranged in 2 SPECIFICATIONS:
FRICES: conventent, easy o use format. Messurements are displayed on a large 3 DC/AC volis 100uV 101 KV. 5 ranges
DM-T00 wired, | year warmanty $99.95 dpt, ¥ inch LED readour with sutomarnc decimal placement, automaric DC/AC
DM-T00 Kit 90 day parts - current 0.1uA 0 2.0 Amps, 5§ ranges
TR 9 95 polarity, overrange indication and overload protection up to 1 250 volts on all Resistanse 0.1 ohms to 20 Megohms, 6 ranges
AC-1. AC adaptor 31.95 ranges. making it vircually goof-proof! The DM-T00 looks great, a handsome, Input
BP-3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes it an impedance 10 Megohms, DC/AC vols
adapter/ charger 19.95 ideal addinon to any shop Accuracy: 0.1% basic DC volts
MP-1. Probe kit 2.95 Power 4'C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP
Telescopic whip antenna - BNC plug. ! .3 795

F or lhagh resolution audio measurements, multuphes High impedance probe, light loading syasmsraccsnran - 15.95 | For measuring extremely weak signals from 10 1o 1,000
UPin frequency Low pass probe. for audio measurements =arrressay . 13951 (H: Small size powered by plug rranstormer-included

® Great for PL tones Direct probe. general purpose usage _ . .. .. derebidiviinnsy L] 0 Flat 25 db gain

® Multiplies by 10 or 100 Tikt bail, for CT 70, 90, MINFI0O . ... ... .. .... cavsse F93 @ BNC Conneciors

e 001 Hz resolution Color burst calibration unit, calibrates counter ® Great for sniffing RF with pick-up loop

$20 95 Kit $19.95 Wired against color TV signal . b e e ek cen. 1495 $34.95 Kit $544.95 Wired
) 1 L1 LY satiilaetion guorgnieed miamine for 10 days il nor plecsed
IR N e Gl  PHONE ORDERS LI . soivacnen gumonient juarne S5l P daiel oot €90

CALL 7l ﬁ'jﬂﬁ':igﬁﬂ myurance o a manmum ol $10 Overnveos add 1 5% COD odd

L7 Oidam under 310 odd $§ 50 NY revdents odd 7' tas

2575 Baird Rd. Penfield, NY 14526 ¥. 62
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Culver City CA
Jun's Electronics, 3418 Sepulveda Blvd., Culver
City CA 90230, 300-8003, Trudes 4631886 San
Diego, 827-5732 (Heno NY)

Fontana L‘A_

Complete lines [COM, DenTron, Ten-Tec,
Mirage, Cubie, Lunar, iver 4000 electromic pir wl-
ucts for hobbyist, technician. expernimenter. Also
CB madio, landmobile. Fortana Electronics, S628
Sierra Ave., Fontana CA 9Z135, 822-7710.

New Castle DE
Factory Authonized Dealer! Yaosu, 1OOM, Ten-
T, KDE. Asden. AFEA. Kantromics Santer. Full
Line of Acoessones No Sales Tax in Dedaware
One mile off [.95. Delaware Amateur S ¥,
71 Meadow Road. New Castle DE 19720,

San Jose CA
Buy area’'s newest Amateur Radio store, New &
used Amateur Radio sals & service, We feature
Kenwood, 1COM, Azden, Yaesu, Ten-Tee, San-
toe & many more, Shaver Radio, Inc., 1378 So.
Bascom Ave., San Jose CA 85125, D95-1103.

Smyma GA
For vour Kenwood, Yaemu, [COM, Drake and
pther amateur neechs, comie B s 08, Britt's Two-

Way Radio. 2506 N. Atlanta Rd., Smyma GA

Preston ID
Ros WRTBAYZ has the Larpest Stock of Amateur
CGear in the Intermountain West and the Best
Prices. Call me for all vour ham needs. Rows
Distributing. 78 So. Stale, Preston ID 53263,
S52-0830.

Bloomington, IL

ROHN TOWERS— Large stock plus all UNAR.
CO ROHN itens avallable for fast drop chip-
ments. Wholesale prices to all uwsers. Also whole
sube distnbutor for Antenna Speclalists, Regency,
and Wilson. Hill Radio 2503 G E. Road Box 1405,
Bloomington, 1L 6170] 663-2141

Terre Haute Ii\l

Your ham headguarters located in the heart of the
micdhwest. Hoosier Electronies, Inc.. #9 Meadows
Center, P.O, Box 330, Terre Haule IN 478003,
I8 1436.

Littleton MA

The Hediabie Ham Store Serving N.E. Full line of
ICOM & Kenwood. Yassu HTs, Drake, Daiwa,
B&W sooessories. Curtia & Trac kevers. Larsen,
Hustler, Telew Hyv-Gain products. Mirsge amps. .
Astrrm P.S.. Alpha Delts protectors, ARRL &
Kantronics instroction aids. Whastler radar detec-
tors. Full line of coax fittings. TEL-COOM Elec-
tronic Communications 675 Great Rd. (R 119),
Littleton MA 01460, 617 -456-3400 3040

Ann ha:l-:;:r Ml

See s for products like Ten-Tee, R, L. Drake,
DenTrom and many more, Open Monday through
Saturday, 0830 to 1730, WBSVGR, WBRUXO,
WDSOKN and WERP behind the counter. Pur-
chase Radio Supply, 327 E. Hoover Ave., Ann Ar-
hor MI 45104, B6S-5606.

Hud.snnhﬁ{

New England’s Distributor and Authorized Ser-
vice Center for all Major Amateur Lines. Tufts
Radio Electronics, Inc., 6] Lowell Road, Hudson
NH (30651, 553-5005.

DEALER DIRECTORY

Somerset NJ

New Jersev's only factonv-authorized 100OM and
Yaesu distributor. Large inventory of new and
usedd speciuls. Most major brands In stock. Com-
ety service und facilities. Radios Unlimited, 1760
saston Avenue, P.O, Box 347, Somerset NJ 08573,
445849,

Buffalo NY

WESTERN NEW YORK
Niagara Frontier's only full stocking Amuteur
deuder. Also Shortwave. CHB. Scanners, Marine,

Commercial. Operating displays festuring Ken-
wina] and others Towers, Antennas, Sales and
Servier DX Commumications, 3214 Tramsit Road,
West Seneca NY, 6658871,

- Amsterdam NY
UPSTATE NEW YORK

Kemwood, JOOM, Drake. plus many other lines
Arnuteur Dealer forover 35 vears. Adirondack Ra-
dio Supply, Inc., 185 West Main Strecl, Amster-
dam NY 12010, 542-5350.

Syracuse-Rome-Utica NY

Featuring: Kenweesd, Yaesw, TCOM, Drake, Ten-
Tee, Swan, DenTron, Alpha, Bobot, MF], Tem-
w, Astron, KLM, H}--Einin. Muosley,  Larsen,
%fu-h:'ralt'l:. Hustler, Mini Products, You won't be
disappointed with equipmentiservice.  Radio
“'::-rllt . Oneida County Airport-Terminal Build-
ing, Oriskany NY 13424, 736-0154.

o Columbus OH

The bigpest and best Ham Store in the midwest
featuning qualitv Kenwood procucts with wiork-
ing displays. We sell only the best. Authorized
Remaond Servicr. Universal Amateur Radio Inc..
1250 Aida Dr.. Revooldshurg (Columined OH
068 SE64267.

" Philadephia PA/
Camden NJ

Waveguide & Coaxial Microwave Compotents &
Eqquipanent Laboratory Crade Test lost norments,
Power Su Illlii."-, Buv, Sell & Trade all popular
ke H'r. GR, FXR, ESI, Sorensen, Singer,
ete. Loctronic RBesearch Labs, 1423 Ferrv Ave..
Camden NJ 08104, 541-4200.

Scranton PA

ICOM, Bird, Cusheraft, Beckman, Fluke, Lar-
sert, Hustler, Antenna Specialists, Astron, Avanti,
Belden, W2AU/WEVS, CDE, AEA, Vibroplex,
Ham- Ky, CES, Amphenaol, Sony, Fanon/ Couri-
er, B&W, Ameco, Shure. LaRue Electronics, 1112
Grandview St., Scranton PA 15500, 343-2124.

San Antomio TX

Amateur. Commercial 2-way. Selling Antenna
Specialists, Avanti, Arden, Bord, Hy-Galn, Stan-
dard, Vibroplea, Midland, Henry, Cushcorali
Dielectric, Hualer. ICOM, MF], Nye, Shure,

Cubic, Tempo, Ten Tec and others. | &
Equi Co., Inc. 2317 Vance ]m
San | TX 78213, 734-7794.

DEALERS

Your company name and message
can contain up to 25 words for as little
as $150 yearly (prepaid), or $15 per
month (prepaid quarterly). No men-
tion of mail-order business or area
code permitted. Directory text and
payment must reach us 60 days in ad-
vance of publication. For example,
advertising for the April. '83 issue
must be in our hands by Feb, Ist.
Mail to 73 Magazine, Peterborough
NH 03458. ATTN: Nancy Ciampa.

DEALER DIRECTORY
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J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

EASTERN UNITED STATES TO:

GMT: o0 02 o4 06 OB 10 12 14 18 W 20 22
ALASKA i4aal JAl 7 7 A 8 14| 14| 214 212
ARGENTINA 21 141 7Rl TR TR} 7| 14al 21Al 21al 214l 214l 71
AUSTRALIA 21Ab 14] 7B 7Bl TRl TB| 7 14 14 Eﬂzig
CANAL IONE 1 ';’:‘-,.: 1 Y Fi 21 14 1Al 21
ENGLAND < 1 7 1 o =l 142l
e 21al 14) 7 irnl yi | MY B
o . I "-2[ -;:511 7al 4 21 14l 3 E
JAPAN ZiN 14 "B VBl Bl 71 7| 7l TB| 7Bl 14] 142
MEXIO Al TN NN A 7 —ﬁ: 21al 73
PHILIFFINES 14 ;_.]_J T TRl T TRl ] it 4
PUERTORICO (I4A} 7] 7| 7] 7] 7|14 21R21A)21A|21a] 21

| SOUTHAFRICA | 14! 7 H 7 el 1al 2 21al il sl 7l 7|
LESER Fi 7l _3al 71 T8
WEST COAST 218 144 7| T N 7

ALASKA AAl 3A -
ARGENTINA Zial 141 JRI TR 7Bl 71 141 21Al 21Al2iAl21Al21A
AUSTRALIA 21nl 211148] 75| 78| 78| 7B 78] 14| 14] 21} 21A
CANAL ZONE 200 14 70 7 7 7 7al 21]21al21K121A021A
ENGLAND 2L WM A 7 7] TL14A121Aal 21) 141 7
HAWAII 21a0 2111481 71 71 71 0 71 14121A121Al121A
A 78 14! 70| 78| 78! 78| n|i4n| 14| 78! 7Rl B
JAPAN 21al 14) T8I 78| 7RI 70 71 70 7Bl 78| 14| 21
MEXICO 23] 141 71 A M 71 71 1a] 2riziAlyalona
PHILIPPINES 512l 14] 78]l ml =l ml ml ml ml ml ml 1
PUERTOMCO igqal 78l 71 71 71 71 18! 2alz2madzialoial 1
SOUTMAFmCA 124l 71 70 71 7ml 7m) 14inainaloial 211 2
LSS A 71 1 78 Bl 7B

ALASKA 231 14A! Al 71 3l w3l 21 7 uimlr_‘-g
| ARGENTINA 151511 aa] el 9n] 78] 7] mmlisalzanlzialoialsial
AUFTRALIA Aalzial 14l1an] 781 7m| 78] 8] 141 14] 21(21a]
CANAL ZONE 21] 141 71 7] 71 7l 7liaalzialaiaizialzia
ENGLAND a1 2l 7l aal 71 el mlismlotal 21l 12l 78
HANAN 2ai21al 140 a1l 71 71 71 7l 14l21a a1
PHDIA 78114al 14| 78l 78! 78] 78| 7Bl14nl 7| W TR
APAN 21al 211 4] Rl il 7l ozl 2l 7l 1l jalaial
MEXICO 21034a1 7 71 0 7 7L 7hidadzia i2ialzia
PHILIPPINES 2ial21al 14! 8| 78! 7Bl ml 7l 721 R TRl1dn
PUERTOD RICOD 14a] 14 { 7 { ¥ J1 141218 A 1A 115
SOUTHAFMCA | 14] 73] 71 0! 78| 78| Bl 14i21al2lal 211 21
uU. 5. 5 R. 78] 7Bl 3Al 3al 3al 78| 7Rji4R| 14llaR | m| TR
EAST COAST 1a] 14] 71 7] 7] 7] 3al 14]21a 214 (2124 1218

A = Next higher frequency may also be useful.
B = Difficult circuit this period.

First letter = night waves. Second = day waves.

G =Good, F=Fair, P=Poor. * =Chance of solar flares.
# = Chance of aurora.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.
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MEET THE NEW YAESU FT-102
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‘he FT-102 is factory equipped for operation on all present and proposed Amateur HF
\ands. An extra AUX band position is available for special applications. Equipped for
»SB, CW, and AM (RX), the FT-102 may be activated on FM and AM (TX) via the
jptional AM/FM-102 Module.

“he all-new receiver front end utilizes a low-distortion RF preamplifier that may be by-
)assed via a front panel switch when not needed. Maximum receiver performance is
ours with this impressive lineup of standard features: IF Notch Filter, Audio Peak
ilter, Variable IF Bandwidth Control, IF Shift, Variable Pulse Width Noise Blanker,
1dependent SSB and CW Audio Channels with Optimized Audio Bandwidth, and
ront Panel Audio Tone Control. Wide/Narrow filter selection is independent of the

fode switch.

‘he celebrated transmitter section is powered by three 6146B final tubes, for more
onsistent power output and very low distortion. An RF Speech Processor, Mic Amp
\udio Tone Control, VOX, and an IF Monitor round out the transmitter lineup.

‘uturistic panel design and careful human engineering are the hallmarks of the
T-102. Convenient pop-out controls below the meters may be retracted when not in
ise, thus avoiding inadvertant mistuning. Abundant relay contacts, rear panel phono
acks for PTT, microphone/patch input, and other essential interface connections
rake the FT-102 extremely simple to incorporate into your station.

. SPECIFICATIONS

TRANSMITTER
Power Input: (1.8-25 MHz) (28-29.9 MH2)

55B, CW 240W DC 160W DC

AM 80W DC 80W DC

FM 160W DC
RECEIVER

Image Rejection:
Better than 70dB from 1.8-21.5 MHz
Better than 50dB from 24.5-29.9 MHz

IF rejection:
Better than 70 dB

Selectivity (—6 dB/ —60 dB):
SSB, CW, AM; 2.7/4.8 kHz (with no
optional filters)
Width adjusts continuously from 2.7 kHz
to 500 Hz (—6 dB)

Spurious Radiation: Better than —40 dB

he SP-102 External Speaker/Audio Filter features a large, high-
delity speaker with selectable low- and high-cut audio filters.
he front panel A-B switch allows selection of two receiver
puts for maximum versatility. Also available is the SP-102P

peaker/Patch.
peé your Authorized Yaesu Dealer today for a hands-on

emonstration of the rig that everybody’s talking about. It's the
r-102, The Transceiver of Champions!

Price And Specifications Subject To 1082
Change Without Notice or Obligation

ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
i E—c% Eastern Service Citr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 e (513) 874-3100

The FV-102DM Synthesized External VFO tunes in 10 Hz steps.
Keyboard entry of frequencies, UP/DOWN scanning, and 12
memories make the FV-102DM a “"must” for serious DX or

contest work.

The FC-102 Antenna Coupler is capable of handling 1.2KW of
transmitter power, with an in-line wattmeter, separate SWR
meter, and A-B input/output selection expanding your station's
capability. The optional FAS-1-4R allows remote selection of up
to four antennas via one coaxial cable connected to the FC-102.
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SSB, CW, AM, FM, digital VFO’s, 10 memories,
memory and band scan, dual 24-hour clocks...

R-2000

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

R-2000 FEATURES

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

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

* Digital VFO's for best stability.
20-Hz step, swiichable to 500-Hz or 5-kHz,

using front panel pushbutton switches.
F. LOCK switch provided.

* Ten memories store frequency, band,
and mode data.

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

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

* Memory scan.

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

per channel.

* Programmable band scan.

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

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

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

* Three built-in IF filters with NARROW/
WIDE selector switch. [CW filter
optional.)

6 kHz wide or 2.7 kHz narrow on AM,
2.7 kHz automatic on SSB. 2.7 kHz wide
on CW, or. with optional YG-455C filter
installed, 500 Hz narrow. 15 kHz auto-
maltic on FM.

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

* Noise blanker built-in.

Eliminates pulse-type noise on SSB,
CW, and AM,

* Large front mounted speaker.
* Tone control.

* RF step attenuator. (0-10-20-30 dB.)
Four step attenuator, plus antenna fuse,

* AGC switch. (Slow-Fast.)
* “S” meter, with SINPO “S" scale.

* High and low impedance antenna
terminals.

A high impedance (500 ohm] terminal,
and a low impedance (50 ohm) co-axial
connector are provided.

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

Other features.

* RECORD output jack.

* Audible "beeper” (through speaker).
* Carrying handle.

* Headphone jack.

* External speaker jack.

Optional accessories:

* HS5-4, HS-5, HS-6 headphones.

* DCEK-1 DC cable kit

* YG-455C 500-Hz CW filter.

* HC-10 World digital quartz clock.

More information on the R-2000 is
available [rom all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street

Compton. California 90220.

KENWOOL

pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligatio
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