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Split Seconds—54

This Antenna Is
Too Good To Be True

E It's cheap. It works well on all bands.
— And it radiates a super signal.

W4HDX

Construct the Minuteman Timer

E As faithful as a grandfather clock,
this timer tells when to ID—and when

DOETEE e85 wrs 2w ot v ... KABQBQ

The Secret of Remote Control

E Inside those miniature planes lie some
sophisticated circuits. .~ =~ WB3BQO

Calculate Your FT-101

I:E Here’s how to treat your trusty FT-101
: to a truly automatic digital display
and get a frequency counter in the same
box —at the flick of a switch. VK8DE

Strictly for FM Deviates

E Ever wonder how the modulation is on
" your FM nig? Try this simple devia
KASOBL

tion meter and find out

Build a Better Hamfest

These hints from 25 years of experience will

help make your event a success.
Housholder

Caveman Radio

E With underground inductive transmis-
sion, 300 feet is almost DX WIMKYV

Here’s the Split-Second Timer

E In the darkroom or the shack, this beep-
er has 1001 uses. Its simplicity makes

it the perfect beginner's project

. T WAJREY, WA3PTU
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Peak Your Picture with
Home-Brew SSTV Gear

IE' Go from gray scale to color bars with
=—! these simple generators. No monitor
should be without them. Cikas

Op Art
S\ Include the ubiquitous op amp in your
next circuit KCOEW tells how

KCOEW

Put the DX World on a Screen

Everything you need to know about a
4 country can be at your fingertips

All you need is a VIC-20 and this program.
WB7RLX

Convert the
Oddball Hy-Gain Board

E Some of these boards have two crystals
' and some have three. Now you can put
. .N2DS

them all on 10-meter FM.

Next Month:
In Search of the Shuttle

Share the frustration, fatigue, and fun in the
diaries of our special W5LFL correspondents.
From Maine to Hawaii, they all gave Owen
Gamiott their best shots.
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ICOM IC-7/45

160-10 MTR 100W XCVR/ 01-30MHz RCVR
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The IC-745 represents a
major breakthrough in the ham
industry...a full featured HF base
stahion fransceiver with a com-
bination of standard features
found on no other fransceiver In
its price range

Compare these exceptional
standard features:
{100KHz - 30MHz Recelver
16 Memories

100% Transmit Duty Cycle
Transmitter with exception-
ally low distortion

* |F Shift AND Passband Tuning
* Receiver Preamp

¢ 410Hz/50Hz/41KHz Tuning Rates
with 1MHz band sleps

Adjustable Noise Blanker

(width and level)

Continuously Adjustable AGC
with an OFF position

Full function Metering with a
built-in SWR Bridge

Optional infernal AC Power
Supply

EICEM
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[F 3 ICOM| HF TRANSCEIVER IC-T74AS
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Other Standard Features.
included as standard are
many of the features most asked

for by experienced ham radio
operators: dual VFO's, RF speech
comprassor, tunable notch filter,
ali-mogde squeich, program
bond sCan, mamory scan
(frequency and modes are
stored), receiver and transmitier
incremental tuning and VOX.
ICOM's proven transceiver
designs and technology are
used in the IC-745 all ham band
transceiver which includes SSB,
CW., RTTY. AM receive and an
optional FM plus a 100KHz to
J0MHz general coverage recelver

T

L \F SHIFT/ PBT
=M W USB Ow @ AN M !
[ ]
MOTUH HLTER
I §
i l NOVICH
INCREMENTAL
TLiMNG VIO
RECEMN TRAMNGAAT AR
:r‘JT“G
- e
- 1 "
F LS

ICOM System.
The IC-745 is compatible

with ICOM's full line of standard

HF accessories.

Acceassorias avallable
include the IC-P515 base supply.
IC-PS30 system power supply
(switching). IC-PS35 intemal
power supply. the IC-2KL linear
amplifier, AT100 automatic
antenna tuner, ATS500 automatic

antenna tuner, HP1 headphones,

and HM12 hand or SMé base
microphone.

Options. The EX241 marker
and EX242 FM module, plus a
wide variety of filters for sharp
audio reception are available

General Coverage
Hecelver

-6dB Center
Width Freq. MMz
500 Hz 2.000
270 Hz $.000
2.4 KHz 0.455
500 Hz 0.455
250 Mz 0.455

The IC-745 is the only frans-
ceiver today that has such
fegtures standard...the number of
options and accessones avalla-
ble..and such an affordable
price

IC-745
Shown with IC-PS35
Internal Power Supply.

@ 3]/ ICOM

The World System

ICOM America, Inc., 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suire 307, Dallas, TX 75234 (214)620-2780
All srored specificotions ore approximane and subject ro change without nofice or obliganon. All ICOM rodios sgnificantdy exceed FOC regulofions limifing spurious @missions

7451283




5-STORE BUYING POWER:!
KE WOOD Specials

TS- 9308

SALE

$3775
$2480
$1860
$1440
$1695
$1930

MODEL LIST

77DX  $5450
/8 $3495
374A $2595
76A $1985
76PA  $2395
76CA  $2695

FM “DUAL ¢
BANDE H"

BUY A TW-4000A
FOR $599.95

and select two of the following
items absolutely free!

1) VS-1 Voice Synthesizer.
$39.95 value.

2) TU-4C sub-audible
tone generator. $39.95 value.

3) MA-4000 Duo-band
Mobile Antenna. $44.95 value.

w/ANTENNA TUNER
Pius 3 BONUS ITEMS

1) SP-930 SPEAKER
2) MC-60A MICROPHONE
3) YK-88C-1 FILTER

REG. $2029 VALUE

$1799 330,

$230.00

CALL FOR

PRICES YOUR LOW PRICES

F.O.B. FACTORY

NEW [€ 3[ICOM] ic-751 | 'PEAL PAI FOR OSCAR 10
$1399 price 2

INCLUDES FREE $160
PS-35 POWER SUPPLY

IC-271A | IC-471A

2M « 25W * ALLMODE  430-450 MHz » ALL MODE
CALL FOR YOUR SPECIAL PRICE

E@@ FT—757GX
h CALL FOR h
FT-208R

LOW PRICES
ON HAND-
FT-708R
UPS (Surface)
CONTINENTAL U S A

SALE $199.95

B-1016 REG. $279.95
SALE $249.95

B-108 REG.$179.95
SALE $159.85
B-23S REG. $89.95
SALE §79.95

B-1010 REG. $319.95
SALE $289.95

FREE SHIPMENT

ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN
THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM

SALE $29%9

KT-34XA
SALE $459

PRICES ARE FOB CALIF
EXCEFPT FOR CERTAN
COMBINATIONS

PLEASE INQUIRE

W-51
SALE $799

W-36
CALL FOR PRICE

LM-470D
CALL FOR PRICE

HELDS
and all
YAESU
ITEMS

FT-726R

SERVING HAMS

BETTER. FREE
North...south...east... west. PHON E 85 4.60 46
Bob Ferrero,WERJ 9:30AM to 5:30PM PACIFIC TIME.
Jim Rafferty, N6RJ OVER-THE-COUNTER, 10AM to 5:30PM.
other well known hams MONDAY THROUGH SATURDAY

CALIFORANIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES

ANAHEIM, CA 92801 BURLINGAME. CA 54010

2620 W. La Paima, 999 Howard Ave,, (415) 342-5757
(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F Airport

Between Disneyland & Knott's Berry Farm

OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd , (213) S588-2212
quianmn Luﬂz?lhuﬂ-frrm Hwyma.ll:u-umﬂulﬂhﬂ San Dwvego Fwy atl Victory Biva.

LANCE AMETO » Al WO cOGE M- PROOUCTS
M ¢ BENCHER » BERE-TELD » i W AR | £ = SHGNAL-D STLNEA »

i LLE A FE. &
ERMUT » CALL SO » COE « COLLNE AR » ME VIEWSTAR » YOUOM @ VAE

Prices. ip-:ubl:li'm aescnplong l-uupeﬂ o :mgl without notice

give you courteous,

personahzed
service,

REFELATSE & P & P i .

TROMNICS TEMPD « TEN-TES » TFaSTA
a WCRC-LO0

Can! res:gents piease add sales iax
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1984
CALLBOOKS

Order today!
NEW 1984
RADIO AMATEUR CALLBOOKS

Known throughout the world for accuracy,
the 1984 Callbooks are a better value than
ever before. The U.S. Callbook contains over
433,000 listings; the Foreign Callbook has
over 413,000. More than 100,000 changes
have been made in each edition since last
year. Special features include call changes,
Sllent Keys, census of amateur licenses,
world-wide QSL bureaus, Iinternational
postal rates, prefixes of the world, and much
more. You can't beat this value! Order your
1984 Callbooks now.

Each  Shipping Total

o U.5. Callbook $19.95 $3.05 $23.00
OForeign Callbook 18.95 3.05 22.00

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

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for

shipping. Illinocis residents add 5% sales tax,
—_—

Keep your 1984 Callbooks up to date.

The US. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $12.00 per set
including shipping. Specify U.S. or Foreign
Supplements when ordering. Illinols res-
Idents add 5% sales tax. Offer void after
November 1, 1984,

RADIO AMATEUR I | |'.') '(
ca 00 INC.

Dept. B
ﬁ 925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA
# 61

m.ml] =
Tel: (312) 2346600
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Novices...
Technicians

* Don't let Morse code require-
ment keep you from upgrading

* General Class Code course
takes you from 6-16 w.p.m.

e Simple, effective method helps
you progress quickly.

e Deluxe album with two 1-hour
cassettes and instruction
booklet.

P.O. Box 7010, Dept. 73-1
Bismarck, ND 58502

Send $19.00
plus $1.00 shipping

or write for free information

Prompt Shipping!

The LIMZRK decoder kit converts your receiver info a
special receiver or control. When a user-selected time-
tone combination is received, the output provides a relay
control for aclivating speakers or other devices.

INPUT: Audio from transcelver, scanner, etc.
OUTPUT: SPST (N.O.) relay.

FEATURES: Single or dual lones adjustable over the 16
digit Touch Tone range * Adjustable response lime
Relay output = Manual or auto reset # Single lone ON
latching with different single tone reset OFF » Operates
on 12VDC # Interfacing of multiple boards for multi-digit
sequential activation and resel

APPLICATIONS: Call-up system * Repeater or commer-
cial controls * Elc. limited only to your imagination »
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LJM2RK decoder kit includes all component, relay, and
P.C. Board. . . . $§15 plus 51.50 shipping.

LIM2ZRC enclosure kil includes molded case, speaker,
input cable. . . .$5 plus $1.50 shipping.

For information and to order wrile:

THE METHENY CORPORATION
204 Sunrise Drive, Madison, IN 47250

205

INFO

Manuscripts

Contributions in the form of manu
scripts with drawings andior photo-
graphs are weicome 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 1o Write for 73" guidelines are
available upon request.

Editorial Offices:

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

Advertising Offices:

Elm Street

Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Eim Street

Peterborough 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—$2797/1 year
only, US. funds. Foreign surface
mall—3$44 971 year only, US. funds
drawn on US. bank. Foreign air
mail—please inquire.

To subscribe,
renew or change
an address:

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

Subscription

problem or
question:

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

73 Amateur Radio’s Technical Journal
(ISSN 0745080)) is published monthly
by Wayne Green, Inc., B0 Pine Street,
Peterborough NH 03458, Second class
postage paid at Peterborough NH 03458
and at additional mailing offices. Entire
contents copyright© 1983, Wayne
Green, Inc. All rights reserved. No part of
this publication may be reprinted or
otherwise reproduced without written
permission from the publisher, Micro-
film Edition—University Microfilm, Ann
Arbor MI 48106. Postmaster: Send ad-
dress changes to 73, Subscription Ser-
vices, PO Box 931, Farmingdale
NY 11737. Nationally distributed by In-
temational Girculation Distributors.
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store and count trmsnﬂ _
accurate “pictures” of act .7_'". ,
within frequency limits you select.

And with automatic video memos
you'll know more than you've ever
known before. The channel user,
special codes, jurisdictions, phone
numbers, alternate frequencies—
any information you've pro-
grammed is automatically
displayed when the channel
IS active.

With ten bands including 70-
centimeter, 2, 6 and 10 meter
FM Amateur, Military Land Mobile,
AM Aircraft, plus Low, High,
UHF and UHF-T bands.

For a real earful—and eyeful—
see your Bearcat scanner dealer. For
the name of the dealer nearest you,
just call 1-800-S-C-A-N-N-E-R

BEARCAT
SCANNERS

Electrs Company

Ebc@ Chwviacan of Masoo Corp of insliana 25 12_0
| 300 East County Line Road b _
e = ' viand, I £ 1983 Masco Corp of Inciana

Cumberiprd, Incduang 46229
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NEVER SAY DIE

editorial by Wayne Green

EGO

Yes, when you write to
Wayne Green, | get your letters.
Usually | answer, too, much to
the surprise of a lot of hams.
There is some sort of weird con-
cept that because someone is
rich and famous, he is no longer
reachable.

Ha! There's that Wayne Green
ego again—rich and famous, in-
deed! Well, golly, | am rich in
some ways—and though I've
worked a lot harder than most

people to get this way, many
begrudge it. I've been writing for
how many years now telling you
how to get rich? | wrote a
booklet on the subject twenty
years ago. And fame? Well, I'm
well known in a couple of
esoteric circles, if that qualifies.
Wayne Green is not yet a
household term.

Several letters of interest ar-
rived in the last few days. One
chap advised me that he was
canceling his subscription be-

sales or Income tax,

borough NH 03458,

HELP WANTED

73 is currently seeking a TECHNICALINTERMNATIOMNAL EDITOR. The position
requires excellent written and oral communications skills, as well as a General-
class or higher tickel. Experience with microcomputers would be a heip. Re-
sponsibilities include participating in manuscript review, organizing and imple-
menting special projects, and supervising our staff of foreign correspondenits,

We offer a competitive salary and benefits package and excellent, informal
working conditions. As you may know, Peterborough Is located 75 miles from
Boston In the beautiful Monadnock region of New Hampshire—a state with no

Of course, we are an equal opportunity employer. If you are a non-smoker in-
terested in this position, please forward your resume and salary requirements
to: Jack Burnett, Executive Edilor, 73- Amateur Radio's Technical Journal, Peter-

DORSEY DIZ" PRICE
21089 KLAMATH ROAD

APPLE VALLEY. CA 92307
“HOME OF ROY ROGERS™

QSL OF THE MONTH

We don't know what a “Sky-Pig" is, either, but it sure makes you take a look at Diz

Price's card.

To enter your QSL, put it in an envelope along with your choice of a book from 73's
Radio Bookshop and mail it to 73, Pine Streel, Peterborough NH 03458, Attn: QSL of the

Month. Entries not in envelopes or without a book choice will not be accepted.
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cause my ego is too big and
three thanked me for egging
them on to become entrepre-
neurs and making them rich,
Well, | don’t know what to do
about my ego except ask you to
live with it and enjoy it the way |
do. Without my ego prodding
me, I'm not sure where a lot of
things would be.

It's a funny thing about
“rich.” Sure, | have millions to
spend just about any way | want,
so what am | doing with all of
that loot? Well, for the most
part, | am using it to help people
with ideas bring them to fruit
and to make some of my own
ideas work. A plane? Nope, |
tried that almost 30 years ago,
back in '57, and got it out of my
system. A big house, right?
Tried that in '69 and didn't like it.
No, | have a small room over my
office which is all | need for the
few hours | waste sleeping each
day. I've been putting in hun-
dred-hour weeks for years and
enjoying it.

A few weeks ago, | attended
an evening class in the art of
conversation here in Peterbor-
ough. Each of us was asked to
explain why we'd come to the
class. My rationalization was
that | really didn't know how to
cope with cocktail parties.
What in the hell can one pos-
sibly talk about when meeting
someone for the first time in a
noisy room where the meeting
will be for only a few minutes?
As | explained, | realized that |
had exactly outlined one of the
big problems with amateur
radio—we meet new people
under noisy conditions and are
expected to provide some
entertainment.

| was assured by everyone
else in the class that my prob-

Continued on page 100
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iItra-compact and
ghtweight, priority,

1emory and band scan,

5 watts/TM-201A &
2 watts/TM-401A.

he KENWOOD TM-201A

- meter and TM-401A 70-cm
M mobile transceivers are the
nallest and lightest units
vailable, allowing maximum
exibility in automotive
istallation.
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M “Dual-Bander”...
-m & 70-cm in single
ompact package,
CD, 25 W, optional
oice synthesizer.

ENWOOD’'s TW-4000A FM
Jual-Bander™ provides new
ersatility in VHF and UHF oper-
tions, uniquely combining 2-m
ad 70-cm FM functions in a
ngle compact package.

W-4000A FEATURES:

2-m and 70-cm FM in a
Compact Package
Covers the 2-m band (142.000-

- [Optional FC-10 frequency |

* Ultra compact and lightweight
Measures 5.6 (141)W x 1.6
139.5H x 7.2 (183)D, inch({mm),
weighs 2.8 1bs.. (1.25 kg.).

s 25-watt output,
with HI/LO power switch

Produces a powerful 25 watts RF

output from a surprisingly

compact design ( TM-201A).
¢ Dual digital VFO's built-in
* 5 memories plus “COM”

channel, with lithium battery
back-up (est. 5 yr. life)

= Q)

* Memory scan/programmable
band scan

* Priority alert scan

¢ Highly visible yellow
LED frequency display

* High performance
receive/transmit
GaAs FET RF amplifier for high
sensitivity with wide dyvnamic
range. Transmit modulation
characteristics selected for best
sound and minimum distortion.

* External high quality speaker
supplied (No internal speaker]

* 16-key autopatch UP/DOWN
microphone

- —

HEHW’D{}D

Fs DUAL BANDER TwW

I

& OO0 A
e - — =

148.995 MHz), including certain
MARS and CAP Irequencies,
plus the 70-cm FM band
(440.000-449.995 MHz], all in

a single compact package. Only
6-3/8 (161)W x 2-3/8 (60JH x
8-9/16 [{217)D inches (mm), and
4.4 1bs. (2.0 kg.).

* Large, Easy-to-Read
LCD Display

*» 25 Watts RF Power on
2-m/70-cm.

* Opt. “Voice Synthesizer Unit”
Installs inside the TW-4000A.
Voice announces [requency,
band, VFO A or B, repeater off-
sel, and memory channel
number.

* Front Panel Illumination

* 10 Memories with Offset Recall
and Lithium Battery Backup

* Programmable Memory Scan

e Band Scan in Selected 1-MHz
Segments

e Priority Watch Function
e Common Channel Scan

* Dual Digital VFO's

* 16-Key Autopatch UP/DOWN
Microphone

* Repeater Reverse Switch

* High Performance
Receiver/Transmitter
GaAs FET RF amplifiers on both
2-m and 70-cm. high perform-
ance MCF's in the 1st IF section,
provide high receive sensitivity
and excellent dynamic range.
The high reliability RF power
modules assure clean and
dependable transmissions on
either band.

controller
May be easily connected to the
TM-201A or TM-401A. Conve-
nient control keys for frequency
UP/DOWN. MHz shift, VFO A/B.
and MR [memory recall or
change memory channell. A
green, easy-to-read. back-lighted
LCD display indicates transmit/
receive frequencies, memory
channel number, ALERT, and
SCAN [with blinking MHz deci-
mal). Size: 4.4 (112)W x 1.4 (35|H
x 0.9 (22)D, inch(mm), Weight:
3.5 oz. (100 g).

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut, Compton, California 90220

* Repeater offset switch (+600-
kHz/TM-201A; =5 MHz/TM-
401A; and simplex) and reverse
switch

* Audible “BEEPER” confirms
operation

* Easy-to-install mobile mount

* TU-3 programmable two-
frequency CTCSS encoder

e KPS-7A fixed slation power
supply

* Rugged Die-cast Chassis

e “BEEPER" sounds through
speaker.
* Easy-to-Install mobile mount

® V5-1 voice synthesizer

* TU-4C programmable two-
frequency CTCSS encoder

» KPS-7A fixed station
power EUPPI}‘

e SP-40 compact mobile speaker

« SP-50 high quality mobile
speaker

* MA-4000 dual-band mobile
antenna with duplexor
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" THE INTEREACE 1T

E2Kantronics
1

TITLE: THE INTERFACE — INTERFACE 1| PROPOSAL

THE INTERFACE is the original
Kantronics terminal unit that

broke through the barrier of

multi-computer compatibility.
THE INTERFACE Is an amateur mo-

dem for transceiver-to-computer

communication. With THE INTER-
FACE and Hamsoft or Hamtext for

your computer you can send and

receive Morse Code, Radiotele-
type, and ASCIl. THE INTERFACE is

also compatible with our new
software for AMTOR communica-

tion, AMTORSOFT. THE INTERFACE

IS our most popular unit combin-
ing active filtering, easy tuning,

SiX-computer compatibility, and
low price for an unbeatable pack-

dge.

Suggested Retall $139.95

INTERFACE ][ is the new Kantronics
transceiver-to-computer interface.
INTERFACE 1[ features a new highly
sensitive front end with mark and
space filtering and a unique new tun-
ing system. Even the most discerning
operator will be surprised with the IN-
TERFACE 1 ['s ability to dig out signals
in poor band conditions, and our new
tuning system even displays signal
fading.

X-Y scope outputs and dual inter-
face outputs for VHF and HF connec-
tions make INTERFACE 1[ compatible
with almost any shack. All three stan-
dard shifts are selectable and INTER-
FACE 1 is compatible with the indus-
try standard Kantronics programs:
Hamsoft, Hamtext, and Amtorsoft.
Step up to state of the art in
computer-amateur communications
with INTERFACE 1 1.

Suggested Retall

K< Kantronics

For more information see your Kantronics dealer, or contact:
1202 E. 23rd Street

Lawrence, KS 66044




KANTRONICS SOFTWARE L
Hamsoft,” Hamtext,™ and Amtorsoft™

MORSE
TRANSMIT SPEED 25
RECEIVE SPEED 28

WE'LL TALK TO YOU
REAL SOON ... 73'S ...

WEATHER HERE 15 WARM TODAY
WITH LOTS OF SUN. . XYL SAYS
TIME FOR DINNER SO 73'S WOXI

Kantronics has led the amateur community in software
and total computer communications systems with our
original program, HAMSOFT. With five-computer compat-
ibility and reasonable prices HAMSOFT has become the in-
dustry standard. HAMSOFT includes split screen display,
type ahead buffer, message ports, and complete key-
board control for Morse Code, Radioteletype, and ASCII
communications. With THE INTERFACE or INTERFACE 11,
HAMSOFT can make any of five computers a complete
amateur communications terminal. All programs are on a
ROM board, except the Apple diskette.

VIC-20 — $49.95, ATARI| - §49.95, APPLE - §29.95,
TRS-80C — $59.95, T1-99/4A - §99.95

00:00:00

HAMTEXT Is our advanced CW/RTTY/ASCIl program
for the VIC-20, COMMODORE 64, and APPLE computers.
HAMTEXT gives you the ability to store incoming mes-
sages in the computer's memory, transmit files directly
from tape or disk, and use your computer to its fullest
potential. Features like Diddle, Time Transmission, Text
Transmission, Printer Outputs, and Word Wraparound,
make HAMTEXT the program for the serious amateur.
HAMTEXT was created with input from our users as

PROGRAM OPTIONS
A. RETURN TO BASIC
EDIT MESSAGE PORTS
SAVE MESSAGE PORTS
LOAD MESSAGE PORTS
SET XMIT BUFF SIZE
EDIT HOLDING BUFFER
SAVE HOLDING BUFFER

guidelines, and with total use of the computer in mind.

Suggested Retall

LOAD HOLDING BUFFER

999.95 SET TIME

—TommUow

00:00:00
KANTRONICS AMTORSOFT
COPYRIGHT 29 JUNE 1983

CHOOSE
S (AMTOR SLAVE)

M (AMTOR MASTER)
L (AMTOR LISTENER)
P (PROGRAM OPTIONS)
T (T/R OPTIONS)

On January 27th, 1983, AMTOR, Amateur RadioTele-
type Over Radio, became a legal mode for the amateur
service. AMTOR is an essentially error-free radiotele-
type form of communication. AMTORSOFT, Kantron-
ics' newest software package, gives your computer the
ability to become an AMTOR communications terminal
when used with The Interface or interface 1[. AMTOR-
SOFT is currently available for the Apple, VIC-20, and
COM-64 computers. AMTORSOFT brings you the newest
in computer-amateur communications at an afford-
able price.

K< Kantronics

For more information see your Kantronics dealer, or contact:

1202 E. 23rd Street Lawrence, KS 66044




). W. Spencer W4HDX
300 Lido Cove
Niceville FL 32578

This Antenna Is Too Good
To Be True

It’s cheap. It works well on all bands.

And it radiates a super signal.

Completed antenna mounted in tree.
10 73 Magazine *» February, 1984

Wnuid you like to have
an antenna that is

capable of working all the
HF bands, or any combina-
tion of the HF bands includ-
ing the new WARC bands,
with excellent results, at a
fraction of the cost of any
of the commercially-avail-
able multi-band antennas
now on the market? Would
you also like to have an
antenna with an extremely
low noise factor? I’'m about
to describe an antenna that
is just what you've been
looking for.

This antenna is a combi-
nation of the old reliable
Zepp with the addition of a
balanced, shielded feeder
system which has been de-
scribed in various articles in

past years.
This antenna has been in

use at this QTH as well as
other locations for over two
years and has yielded many
fine DX contacts and many
good reports stateside.

To determine the compar-
able merit of this antenna, |
erected separate dipoles cut
for the center of each band
and fed with a single coaxial
cable. Then | connected all
antennas so they could be
switched rapidly to deter-
mine the comparable signal
strength of each as com-
pared to the Zepp antenna.

In addition to the favor-
able signal strength compar-
isons, | also found that the
noise level on the Zepp
antenna was as much as 5
S-units lower than the noise
on the cuttofrequency di-
pole with single coax feed. |
noticed this particularly on

Desired Bands Length of Each Side of Antenna
of Operation From Center to Each End

160-10 meters 108 feet
B80-10 meters 54 feet
40-10 meters 27 feet
30-10 meters 18.7 feet
20-10 meters 13.5feet
17-10 meters 10.4 feet
15-10 meters 9 feet
12-10 meters 7.8 feet

Table 1.
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Fig. 1. Method of supporting coax cables.

the model of this antenna
which was erected inside the
attic of the house in close
proximity to the ac wiring of
the building, where the
noise level dropped from an
57 on the regular dipole to
an S-2 on the Zepp antenna.

To erect this antenna,
you simply figure the length
of each side of the flat-top
from the center to one end
by using the figures shown
in Table 1.

This antenna can be cut
for operation an any com-
bination of the HF ham
bands, including the WARC
bands which have not yet
been released. For example,
if your space is limited, you
could put an antenna in the
attic of the house, as | did at
one location where | had an
attic length of only about
30 feet, by figuring the an-
tenna for operation on the
bands from 30 through 10
meters, resulting in a length
each side of center of 18.67
feet. Then | ran the wire in a
Z configuration through the
attic to compress it into the
available space.

| have used various con-
figurations on this antenna,
such as the halo and the in-
verted vee, and all give
good results. If you can get
the wire running in a fairly
straight line, though, your
radiation pattern will be
more predictable.

The flat-top portion is de-
signed so that it is non-re-
sonant on all bands of oper-
ation, thereby avoiding any
extremely high or extremely

~

-y

low impedance points at
the feedpoint. It is designed
to be resonant between the
one-quarter, half, three-
quarter, and full-wave
points on each band,
thereby presenting an imped-
ance to the antenna tuner
which is well within range
of the tuner on each band
and will not cause any
loading problems. An an-
tenna tuner is required
which has a built-in balun
or you must use a 4-to-1 bal-
un at the bottom end of the
line if you don’t have one
built in the tuner itself.

The feedline is made of
two runs of RG-8/U cable
for powers up to 2 kW PEP,
or for low-power operation
under 100 Watts output,
RG-58/U cable may be used.
The lower loss of the larger
cable is to be desired, how-
ever, even if low power is
used,

At the top end of the

-

"
e

S

@EE-@

HSUPPORT
MAST

H

b

Fig. 2. Method of supporting antenna at center.

feedline, you connect the
shields of the two coax ca-
bles together but do not
connect them to anything
else. Then at the bottom
end of the line, the shields
are tied together and con-
nected to the ground con-
nection in the shack and to
the frame of the tuner.

The inner conductors of
the coax cables are tied to
each leg of the antenna
wire at the top of the line,
and at the bottom end of
the line they are connected
to each of the balanced-
output terminals of the an-
tenna tuner.

The feedline can be run
anywhere —underground,
through metal or vinyl con-
duit, or in the open. The ad-
vantage of this arrange-
ment, however, is that un-
like the old open-wire feed-
line previously used on
Zepp antennas, it does not
have to be kept clear of sur-
rounding objects and is not

Center support and coaxial connections.

affected by anything it lies
against.

There is only one precau-
tion that must be observed,
and that is to cut both runs
of the cable exactly the
same length. They do not
have to be run together,
however, as the shield on
the cables provides exact
electrical separation of the
inner conductors even if the
two cables are widely sep-
arated.

As to the length of the
feedline, | found that best
results were observed with
line lengths of a little more
than one-quarter wave-
length at the lowest fre-
quency of operation (or
anything longer than that).
Try to avoid making the
feedline resonant at any
particular frequency you
are operating on, particularly
the quarter-wave points, or
you may have a bit of trou-
ble tuning on this band. Op-
timum length seemed to be
about 55 feet for 80-
through-10-meter opera-
tion.

As for the mechanical
construction, it is a good

idea to use a long insulator,
the same type used on the
ends of the antenna, at the
center of the antenna. Then
slip the end of another insu-
lator of the same type over
the wire on either side of
the center insulator, com-
ing off at right angles to the
wire and tying the support
wire to these two side insu-
lators so that equal pull is
achieved on either side of
the center insulator. Then

73 Magazine * February, 1984 11
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LENGTH OF EACH SIDE
OF ANTEMNMA
IN FEET EQUALS
58]
FREQ MMz

OF LOWEST DESIRED
BaND OF DOFPERATION

—e8—

CONNECT SHIELDS TOGETHER
BUT NOT TD ANYTHING ELSE.
AT THE TOP END OF THE LINE

| a——==RGBU OR RG58U CABLE

-

CABLES SHOULD BE AT LEAST
20% LOMNGER THAN A QUARTER
WAVE AT THE LOWEST
DESIRED OPERATING FREQUENCY

CONNECT SHIELDS TOGETHER

AND GROUND TD STATION GHOUND
AND FRAME OF ANTENNA TUNER
AT BOTTOM END OF LINE

TO "BALANCED" OUTPUT
TERMINALS OF ANTENNA TUNER-
DR IF TUNER HAS NO BUILT IN
BALUN, USE 4 TO | BALUN
BETWEEN TUNER AND LINE

Fig. 3. Allband trapless antenna for HF.

at the point where you need
to support the two coax
cables, just strip off about 2
feet of the braid, leaving
the plastic inner insulation,

and bend this part along the
center insulator on each
side and tape securely to
the insulator. This will
make a very solid support

RADIO CENTE

for the coax cables and will
prevent wind damage.

It is also a good idea to
bring the coax up the sup-
port mast a little higher
than the antenna wire and
bend it over in a loop and
down about a foot or so to
prevent the water from
leaking into and running
down the inside of the
shield on the cables.

To separate the braid
from the inner conductor
on the coax, strip the out-
side plastic covering off
about two feet from the
end, then take the end of
the shield and push it down,
compressing it so that it be-
comes larger in diameter.
Then take an awl or the tip
of a small screwdriver and
carefully spread the strands
of the braid apart, opening
up a hole in one side of the
braid. At this point, bend
the coax in a U shape and
pull the plastic insulated
center conductor out
through the hole in the side

of the braid, U-end first.
This will eliminate the need
for making a solder connec-
tion directly next to the
plastic where it might
create a weak spot.

| have used this antenna
in various situations cut for
all different combinations
of bands and have had ex-
cellent results with all of
them. | have also made up a
portable version of this an-
tenna using stranded insu-
lated wire such as zip-cord
and RG-58/U cables which |
use in conjunction with a
small antenna tuner for
operation on 20 through 10
meters. This one is only 13.5
feet long either side of
center with two runs of co-
ax 20 feet long. It is ideal for
stringing up in a motel room
or apartment by supporting
it with nylon fishing line.
Just keep the antenna out a
foot or so from the wall and
support it by anything you
can find to tie it to. Try it
You'll like it!' Il

= 1-800-821-7523

 All Bands

» Dual VFO's

NEW IC-745

» 200 Watts

: 3 » General Coverage Receiver » 1.8 1o 30 MHz
: zcgunfur:l tgnverage 8 Memories » Fantastic Buy
ANTENNA SALE
CUSHCRAFT HY-GAIN TOWERS BUTTERNUT

A-3 $215 HG37SS § 649 HF6V $109
A-4 $285 HG525S $ 919 KLM
R-3 $275 HGSAHD $1429 KT34A $299
AV-5 $ 98 HG70HD $2339 KT34XA $449
214-FB $ 79 HGSOMTS $ 749 144-148LBA $ 69
32-19 $ 94
40-2CD $285 LARSEN CALL AEA CALL
ANIXTER-MARK

12 73 Magazine » February, 1984

HW-3 TRIBAND MOBILE $34  Call “TOLL FREE” For All Antennas & Accessories

YAESU -NEW FT-77

« Extremely Compact « 3.5 to 30 MHZ

e Inexpensive

HY-GAIN
TH5MK2S $318
TH7DXS $378
TH3MK3S $218
TH3JRS $158
TH2ZMKS $138
18AVT/WS $ 94
18HTS §$335
V2s $ 37
EXPLORER 14 $275
30/40 METERKIT  § T¢

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118 .=
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"3 Spectrum now makes 2 lines of Repeaters—the
nce-Tas w4 World famous ‘Super Deluxe’ SCR1000/4000, and our
- s Low Cost line of SCR77 Repeaters.

| The SCR77 Repeaters maintain the quality of

design, components and construction which have

made Spectrum gear famous throughout the world

for years. However, all of the “bells & whistles”

which you may not need or want have been elimi-

nated—at a large cost savings 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

Dur-ing the Grenada_' Cf_iSiS, Filter, Front End Preselector, and a 30-40W Trans-

Spectrum was called upon by the US mitter are the only ‘built-in’ options available: but
State Dept. 'tﬂ"_urgemfy Sanli AR Autopatch, Remote Cantrol, and other equipment

BEtoaint 1on £ it 0nay-Goratiant can be connected via the'rear panel jack.)
cations. Spectrum personnel worked Of course, if you do want a full featured/Super

over the weekend to ship a SCR1000 Deluxe .Flepeat‘er,‘wi_th’ high_er power (30-100 W), and
a full list of ‘built-in’ options, then you want our

* |In record time. We're proud 10 be of | S ear g v S Repeaters’
: service to our country and to the peo- | Available with: Full Autopatch/reverse Patch/Land-
ple of Grenada. Line Control; Touch Tone Control of various repeat-
er functions; ‘PL’; “Emergency Pwr.ID"; various

Tone & Timer Units, etc.

Shown in Optional Cabinet

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

//Je77 SPECTRUM COMMUNICATIONS

1055 W. Germantown Pk, S2 @ Norristown, PA 19401 @ (215) 631-1710 ® Telex: 846-211




Construct the
Minuteman Timer

As faithful as a grandfather clock, this timer

tells when to ID—and when not to.

Cary L. Fait KABQBQ
302 E. Lexington Si.
Davison M| 48423

{4 B ut why do you need

another 1D timer?”

;
y
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Photo A. Interior v
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my wife asked when she
saw me trying to sneak yet
another Radio Shack bag to
the workbench.

The question was no sur-
prise because my very first
electronics project had

iew of the timer.

been an ID timer described
in one of the ham maga-
zines. It had worked per-
fectly, and | remembered
well how | had shown it to
her and carefully explained
why | had added a single
LED to the circuit for a
visual signal.

The answer to her ques-
tion, however, was that this
timer is even better but it is
still simple. Using a seven-
segment LED, the timer

steps off the minutes begin-
ning with zero.

Many ID timers provide
only an audio and/or visual
signal when eight or nine
minutes have passed. Using
this type of timer, the radio
operator never knows how
much time has elapsed un-
til the signal sounds. |
found myself identifying
too often because | was
never sure when the 10-min-
ute mark would come.

Photo B. Front panel and cabinet for the ID timer.



To solve the problem, |
began with a basic timing
circuit using three ICs plus
the seven-segment LED. |
added two push-button
switches, one to restart the
timer after identifying and
one to reset the numeral on
the LED.

The 555 timer is controlled
by R1, a 1-meg pot. The
circuit can be set to time
anything from seconds to
hours. In this case, ob-
viously, it is adjusted to pro-
vide one timing pulse per
minute.

Opening S2, a normally-
closed momentary-contact
switch, causes the resetting
pins on the 7490 to go high.
This resets the LED to the
numeral nine. $3, a normal-
ly-open momentary-contact
switch, is then closed. This
shorts R1, causing the 555 to
pulse, beginning a new tim-
ing period and by the way
causing the LED to pulse to
zero.

After turning on the timer,

1S A3
i o D g W
3 14 E“—w—'ﬁ"!—‘ﬁ
. = C s - Ra > I . b
e
- ) ¥
—4 IC2 .8 8 3 BY s b
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|? i & RG
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P
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Fig. 1. The LED ID timer schematic.

operation i1s as simple as
one-two. Simply push S2,
then S3, to begin at zero. If
you identify before the 10
minutes have completely
elasped, simply give it the
one-two again and the timer
1s back to zero and counting

a full minute.
All parts for the LED ID

timer are readily available
from Radio Shack. Many
parts are probably in any
wellstocked junk box, but
even if purchased new, the
timer will cost less than $10.
It can be housed in any suit-

able enclosure. | used a
small, steel-topped cabinet
because | wanted to impress
my wife, but the extra ex-
pense of the cabinet is not
necessary

The circuit is extremely
simple and is an ideal proj-
ect for the beginner, but one
note of caution is in order. |
suggest the use of IC sockets
for mounting the three 1Cs
and the LED, instead of sol-
dering them directly to the
circuit board. The entire
project can be assembled
before the |ICs are installed,

Parts List

C1 100 uF

IC1 555 timer

IC2 7490

IC3 7447

R1 1 megohm pot

R2 1k

R3-R9 330 Ohm

S1 SPST toggle

S2 normally-closed
momentary

S3 normally-open
momentary

LED 7-segment
common anode

reducing the risk of damag-
ing them in the process. The
sockets also allow easy re-
placement for trouble-
shooting.

My LED ID timer now sits
beside my rig, faithfully
ticking off the minutes and
saving a lot of unneces-
sary callsign transmissions.
Now, if | could just get
my wife to stop borrow-
ing the thing to time her dai-
ly exercises. . . I

CES INTRODUCES THE
NEW 510SA “SMART PATCH”

The State of the Art Simplex Interconnect

Commumications Electronmics Specialties introduces the CES 5105A
“Smart” Simplex Autopatch, with many important new teatures nevel
avallable betore: o Three digit control codes with user programming
e A sophusticaled toll restrict provides positive long distance lock out
 [ime-out and COR achivity timers with warning beeps and digital pro
gramming. = Rotary or DIMFE dialing. = Phone line in-use detector prevents
mterruptimg a call in progress, and sends umque CW sequence. * Phone ring
detection logic enables unmique CW sequence. = Digital programming of the sample
rale and width, and noise gate sensitivity control, for easy interfacing with most radios
Simple and direct connections to radio
Options available: « Smart CW identihier with umique CW messages for each patch function.
e FCC type accepted phone line coupler. = Special tone squelch kit to operate patch through
repealers

[ ces

HIEFJ icy POWER

CONNECT | oasie 1

The 5105A — 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 .«
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Mirage Communications
Introduces Their

6 Meter
Solid-State Amplifier

A1015

10 Watts In — 150 Watts Out
$279.95

® Built-In Rx Preamp

® FCC Type Accepted

e All Mode-SSB, CW, FM ® 5 Year Limited Warranty

® Remote Keying
® DC Power 13.6 VDC at

MITRAGE

COMMUNICATIONS EQUIPMENT,INC.

e Optional RC-1 Remote Control Available
18 Amps ® Made in the U.S.A.

Available at Mirage Dealers Worldwide

P.O. Box 1393, Gilroy, CA 95020 = (408) 847-1857

TECHNICAL FORUMS

ARRL AND FCC FORUMS

GIANT 3-DAY FLEA MARKET
Starting Noon Friday
All Day Saturday and Sunday

NEW PRODUCTS AND EXHIBITS
GRAND BANQUET

ALTERNATIVE ACTIVITIES
ELECTRICAL SAFETY FORUM
SPECIAL GROUP MEETINGS

YL FORUM

PERSONAL COMPUTER FORUM
CW PROFICIENCY AWARDS
AMATEUR OF YEAR AWARD

% SPECIAL ACHIEVEMENT AWARDS

£ Rk

ADMISSION
57.50 in advance, $10 at door,
(Valid for all 3 days)

BANQUET
$14 in advance, $16 at doaor.

FLEA MARKET SPACE
515 in advance.

(Valid for all 3 days)

% 2% % % % % % % % »**i\

Checks for advance registration to

Dayton HAMVENTION
Box 2205, Dayton, OH 45401

\k "

i,

"
AMgennon

®

DAYTON

April 27, 28, 29, 1984
Hara Arena and Exhibition Center — Dayton, Ohio

Meet your amateur radio friends from all over the world at the internationally
famous Dayton HAMVENTION.

Seating will be limited for Grand Bangquet and Entertainment on Saturday

evening so please make reservations early. Harry Dannals, W2HD, Past Presi-
dent ARRL, will be featured speaker.,

If you have registered within the last 3 years you will receive a brochure in
January. If not, write Box 44, Dayton, OH 45401.

Nominations are requested for Radio Amateur of the Year and Special Achieve-
ment Awards. Nomination forms are available from Awards Chairman, Box 44,
Dayton, OH 45401.

For special motel rates and reservations write to Hamvention Housing, Box

1288, Dayton, OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY
TELEPHONE.

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 433-7720.

ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
Entrance for set-up available starting Wednesday. Special Flea Market tele-
phone (513) 223-0923.
Bring your family and enjoy a great weekend in Dayton.

Sponsored by the Dayton Amateur Radio Association, Inu:./
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Actual slow motion frames from Ham MasterTapes

3. In slow motion its dazzling

4. Wow. Can we see it again?

You've never seen this, Iike this,
before this!

And you can see it—in color—again and again
when you own the N2NY Ham MasterTapes.

Ever see a cap discharge in slow motion? You will on
Ham Masterlapes. Ham Masterlapes can perform the
dozens of complicated demonstrations necessary for a
beginner's understanding of Ham Radio Theory.

Finally, a step-by-step course in Ham Radio Theory
IS available on color videotape. The Larry Horne N2NY
Ham Masterlapes video course is a unique, effective
teaching technique expertly produced by New York's
leading professionals in studio and field videotape.

1 Video Graphics highlight important details.

] Carefully worked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front of a class

] Working examples of every ham
radio component, device, or system
covered in the FCC guide can be
clearly understood

« 101

THE N2ZNY HAM RADIO COURSE ON VIDEOTAPE

£ 1983 N2NY Productions, Ing

The N2NY Ham Masterlapes give you a basic
grasp of concepts that build theory background—not
only for passing the FCC tests, but for understanding
electronics.

The hobby has long needed better, clearer, high-
tech teaching aids to help newcomers into our wonder-
ful world of Ham Radio.

These six-hour tapes cover compietely all the ma-
terial needed to understand Novice and Tech/General
Theory and operations, and include the new 200-ques-
tion FCC syllabus used beginning September 1983.

Only $199.95. Order direct and specify Beta or VHS
format. Call or write: Larry Horne, N2NY or
Virginia Hamilton, N2EGJ at =
Ham Masterlapes A
136 East 31st Street P
New York, N.Y. 10016 212-673-0680



Peter S. Carr WB3BQO
329 Little Avenue
Ridgway PA 15853

The Secret of Remote Control

Inside those miniature planes lie some sophisticated circuits.

he Field House falls

quiet as the pilot winds
up the rubber-band motor
of his scale model of the
Porterfield Collegiate. The
plane, which is made of
lightweight balsa and cov-
ered with tissue paper, is
held against the pull of the
motor by a helper. Then,
with the controls checked,
the pilot gently tosses the
plane toward the far end of
the basketball court and
steers the plane as it climbs.
The pilot guides the Porter-
field around the ceiling lights
and basketball backboards
until the motor winds down
and the plane lands on the
floor.

The pilot, a member of the
State College, Pennsylvania,

Radio Control Club, is an
amateur who reworked his
Heathkit® radio to reduce its
size and weight to fit inside
the small Porterfield. By
removing the receiver case
and using hearing-aid bat-

-teries and special small ser-

vos, he was able to make a
flying machine small enough
to fly well inside the confines
of an indoor basketball
court.

At the other end of the
spectrum is the PennFli, an
original design of a radio
control (R/C) pilot from In-
diana, Pennsylvania. The air-
craft has a fourteen-foot
wingspan and weighs over
five pounds. In the warm air
of summer, this plane can
climb to heights of more

The PennFli, an unlimited class sailplane of fourteen-foot
wingspan, weighs about five pounds. Made of balsa and
plywood, the plane is covered with a plastic film which
shrinks and sticks to the wood when heated with a common
clothes iron. Controls are rudder, elevator, spoiler (airbrakes),
and releasable tow hook.
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than a quarter mile and fly
over an hour without land-
ing. It uses warm air up-drafts
to stay aloft without a motor
and its flight time is limited
by the size of the batteries on
board.

The Porterfield and the
PennFli, for all their differ-
ences in size and weight,
share a common guidance-
system principle. It's called
serial digital data transmis-
sion and it links the pilot’s
hands to the steering con-
trols of the aircraft he’s
flying.

In Fig. 1, the scope trace
shows that a timing or clock
pulse initializes the se-
quence by turning on the de-
coder chain in the aircraft

receiver. The next pulse in
the series is a data pulse of
between one and two milli-
seconds duration, the width
of which is controlled by a
joystick on the transmitter.
The length of the pulse de-
termines what position the
servo arm will take. A push-
rod connected between the
arm and a control surface, in
this case the rudder, links
the servo to its workload.
The receiver detects the
transmitter’s signal, decodes
the serial data, and routes
the proper pulse to each ser-
vo. In the servo, the pulse is
compared to another from
the onboard circuits, a func-
tion of where the servo arm
is positioned. The error dif-

A one-fourth full-sized model of a WW!II fighter is started up.
Constructed of balsa, plywood, and thin aluminum and
covered with fabric, the plane uses a chain-saw engine and
two-cycle mix fuel for power. A tour-channel R/C rig controls
ailerons, rudder, elevator, and engine speed.



The tiny Porterfield at rest. The model is made from a $5.00
free-flight kit of thin balsa strips covered with lightweight
tissue paper and lightly sprayed with model paint.

ference of the two pulses is
translated into action
through a small dc motor
similar to those used as au-
tomatic film-winders in
cameras. Through a gear
train, the motor moves the
output arm and also a vari-
able resistor which sets the
length of the onboard pulse.
When the error ratio of the
two pulses is zero, the servo
output arm and control sur-
face to which it is connected
are in the position called for
by the pilot and transmitter.
The pulse rate is fast enough
so that the net effect is
smooth movement of the
controls and realistic ma-
neuvering of the plane.

Were all this taking place
on the ground where condi-
tions were constant, R/C
control would be a fairly
simple system. By installing
half the control system in an
aircraft which at launch is
mere inches from the trans-
mitter, then flying the plane
so high and far that it looks
like a dot in the sky, using
simply a length of hookup
wire for an antenna, a very
special receiver is needed to
maintain constant control.
As the radio is amplitude-
modulated, static or other
electrical noise could blank
or change the length of one
or more data pulses causing
steering problems and possi-
bly a crash. A 500-milliwatt
rf signal from the transmit-

ter is hot enough to provide
solid contact out to over a
mile depending on the alti-
tude of the aircraft. The re-
ceiver is usually triple-tuned
at its antenna circuit for ad-
jacent channel rejection
while a double-stage agc cir-
cuit holds the signal from
the single-conversion i-f strip
constant no matter how
much rf is picked up by the
antenna.

All this is performed by a
receiver board about the
size of a pack of book
matches. The decoder
board is the same small size
and is wired to take power
and audio signal output
from the receiver. The long
clock pulse sets the time se-
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A one-inch-per-foot scale model of a Portertield Collegiate Is
powered up. A small hand drill and hook are used to wind up
the large rubber band to full power.

quence for the decoder and
helps it to disregard stray
noise which does not occur
in the proper or expected
time frame. The clock also
tells the decoder which of
the following data pulses
are to be routed to the in-
dividual servos. The clock
does not leave the decoder
board while all the follow-
ing data pulses are fed to
their respective servos.
Most systems today are
powered by nickel-cadmi-
um rechargeable batteries
in both the transmitter and
the airborne unit. Airborne
battery voltage is normally
4 8 volts from four 500-mAh
AA-size batteries wired in
series. The transmitter uses

ANTENNA
30 in. LENGTH
HOOKUP WIRE

FUSHROD

9.6 volts tfrom eight batteries
of the same size and rating
as the airborne pack. For air-
craft which are Y size scale
models of fullsize planes
and have six or eight con-
trols under R/C command,
D-cellsize nicad batteries
are needed to handle the
high net current draw. The
added weight of the big
pack is also helpful in bal-
ancing the model for stable
flight

While most R/C systems
are factory built, Heathkit
and Ace R/C, Inc., both offer
full lines of radios in kit
form. As mentioned earlier,
the small size and high parts
density of the receiver and
servos make the building

_.-.-—-—-..\\ RUDDER
MOVEMENT

i w—OVES: THIS a——

Loy

— — MOVING THIS = i =

TRANSMITTER

Fig. 1.
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task somewhat more critical
than wiring an HW-101.
While it does call for some
high-grade construction
skills, most any amateur
with some bench time will
have no trouble assembling
kits from either of these ven-
dors. Both offer operating
frequencies in the six-meter
band where few interfering
signals exist and where there
IS no crowding, as up in the
72-MHz CB band. While
there is no mode restriction
for R/C in the amateur
bands, only Kraft Systems,
Inc., offers an FM-type R/C
rig; it is only available tac-
tory built. In high rf noise ap-
plications such as R/C model
helicopters, an FM radio
with its higher immunity to
static would be a good
choice. In most other types
of models, the AM type of
modulation is very reliable.

Equally as important as
the system'’s electrical speci-
fications is its ability to take
physical punishment and be
reliable. Whether the air-

craft has a large or small en-
gine, each will vibrate the
R/C to some degree. If com-
ponents on the receiver or
servo circuit boards aren't
mounted close to the board
and well soldered, vibration
will get them sooner or later.
Even gliders, which have no
engine, are battered in the
landing zone as they have
only thin rubber skids on the
bottom of the fuselage. The
quality of workmanship is
very important in R/C rig
construction, since almost
any circuit failure would
cause the plane to crash.
Once an R/C system is
built, it can be modified to
“tly” many different types
of models. Miniature repli-
cas of ocean-going sailboats
can be raced in a pond or
swimming pool using spe-
cially waterprooted gear.
Even submarines which
have the ability to submerge
are available as R/C model
kits. The hottest Formula
and Indy-type race cars are
built from kits and raced us-

ing two-channel radios and
either electric motors or
glow-type model engines
New military tank models
have come out which will
climb obstacles, go forward,
reverse, go left and right,
and swing the turret cannon.
Helicopters fly in scale
fashion in competition by
carrying cargo or flying in
formation or firing small
solid-fuel rockets at targets

By far the most popular
are the scale models of
World War |l military air-
craft. With the reliable ra-
dios available today, any-
one can pilot the model of
his favorite plane and enjoy
the thrill of flying the old
war birds.

Adapting the radio sys-
tem to function in any of
these models will allow the
amateur to use the same rig
in several models. In some
cases, extra recewvers and
servos are built for installa-
tion in models and operated
from a common transmitter
so that two or more planes

ﬂ_—_—#

can be flown without having
to fieldchange radios from
one model to another.

Since there are few of us
who can afford to own a
Mustang fighter or a B-29
Superfort, a model of these
planes 15 more practical.
From biplanes to the space
shuttle, R/C radios allow us
to build and fly the most ex-
otic flying machines safely
and reliably. Imagination is
the only limiting factor in
choosing which model to
operate, and amateur skills
at the workbench make the
radios as inexpensive as they
are reliable.

Kit Manufacturers

Heath Company
Benton Harbor MI 49022

Ace RIC, Inc.
Box 511, 116 W. 15th St.
Higginsville MO 64037

Kraft Sytems, Inc.
Box 1268
Vista CA 92083

TRADE IN YOUR OLD RTTY TU
FOR A NEW FLESHER TU-470

The Flesher Corporation dares to make an offer you can’t refuse. Now you can move up to a high quality RTTY
terminal unit without throwing away money you have already invested. Your present name brand RTTY terminal
unit is worth up to full retail value® when you trade up to a Flesher TU-470 priced at $499.95. Most RTTY/CW
software works with the TU-470 without modification. So while the offer lasts, call our toll free number for more
information and a no-obligation estimate of your trade-in value. But act soon; this offer won't last long.

*LIMITED TO $200.00

SUGGESTED RETAIL
PRICE ONLY $499.95
(Add $4.50 for UPS
shipping and handling in
U.S.A. plus $1.75 for all
COD orders.

Here are just a few of the many fine features the TU-470 offers:

e TTL & RS-232¢c compatible I/O for computer remote control ¢ RTTY
communication rates up to 300 baud  Two tone RTTY detection with six
pole active filters ® Three popular RTTY shifts « Built-in 20 or 60 mA loop
e Signal balance circuit for single tone detection ® Threshold control
Anti-space * Mark hold * Scope outputs * Independent reverse shift con-
trols for REC and XMIT. e Six pole active filter CW demodulator *

Remote controlled bi-polar keying outputs for CW and PTT.

Visa, Mastercard, COD, or check accepted.
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Flesher Corporation

207 Jackson « P.O. Box 976 « Topeka, Kansas 66601 -23

For more information and sales CALL 1-800-HAM-RTTY
For service and technical CALL 1-913-234-0198



PRIVATE PATCH Ii

THE ULTIMATE SIMPLEX AUTOPATCH

PRIVATE PATCH ll is for the discriminating amateur
who demands the finest in simplex autopatch perfor-
mance, features and quality. Our digitally processed
VOX and simplex loop create a level of communica-
tions quality which is not even closely rivaled. Please
. . . do not confuse our technique with sampling!!
PRIVATE PATCH Il has the following major advan-
tages over sampling type autopatches:

* Compatible with every known transceiver—yes, synthesized
and relay switched types included.

* No transceiver modifications are ever required!

* Connects only to MIC and external speaker jack—no inter-
nal connections to your transceiver required.

* Natural push to talk operation—no need to pause—you may
talk the instant the button is pressed.

* Much greater range—noise on your weak mobile signal
causes no performance degradation. (Noise sampled auto-
patches fail to operate when your signal becomes noisy.)

* Private Patch ll offers natural “take-tums” style of communi-
cations in the manner you are used to. There are no annoy-
ing sampling kerchunks and missing syllables punched out
of every other word.

* |n addition to superb simplex operation, Private Patch Il will
operate through any repeater from your base location. Yes,
any repeater! Tone encoding equipment and repeater modifi-
cations are not required.

STANDARD FEATURES

* CW identification—ID ROM chip included.
* Single chip XTAL controlled tone decoder.

* Tone to pulse—compatibility with all telephone systems—
eliminates critical tone adjustments in the mobile—no wrong
numbers, ever! Can be strapped for straight tone dialing.

e Speed dialer compatible—can consume up to 15 digits per
second.

* Sophisticated toll restrict logic—user programmable restrict
digits.

* Five digit access code—59,049 user programmable code

combinations! (Their three digit code beginning with * has
less than 196 combinations.)

* Ringback (reverse patch)—alerts you with CW ID.

* Busy channel ringback inhibit—will not send CW ID alert if
channel is in use — defeatable.

e Three/six minute “time-out” timer—resettable from the
mobile—four CW ID warnings during final minute.

* Control interrupt timer—assures reliable and positive control.

* Self contained 115VAC supply—230V 50/60 Hz available at
slight additional cost.

e Modular phone jack—and seven foot cord.
* 14 day return privilege—when ordered factory direct.
* One year factory warranty.

OPTION: FCC registered coupler.
Inquire about commercial and half duplex models.

OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH
AVAILABLE.

CONTACT A LOCAL DEALER TODAY

AMATEUR ELECTRONIC SUPPLY N&G DISTRIBUTING CORP.

Milwaukee WI, Wickliffe OH, Miami FL
Orlando FL,
Clearwater FL, Las Vegas NV, FA,EI ;iﬁGEEEHIHG
Chicago IL
PIZA ELECTRONICS
HAM RADIO OQUTLET Ponce, PR
Anaheim CA, Burlingame CA,
Dakl:ll':d CA o THE HAM SHACK
San Diego CA, Van Nuys CA Evansville IN
CANADA:
HENRY RADIO DOLLARD ELECTRONICS
Los Angeles CA, Anaheim CA, Vancouver. BC
Butler MO

PHILIPPINES:
CORONA INTERNATIONAL
Cubao, Quezan City

JUNS ELECTRONICS
Culver City CA, Reno NV

CONNECT
SYSTEMS

INCORPORATED

P.O. BOX 4155 TORRANCE CA 90510

23731 MADISON ST. TORRANCE, CA 90505
PHONE (213) 373-6803
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Calculate Your FT-101

Here’s how to treat your trusty FT-101 to a truly automatic
digital display and get a frequency counter in the same box —
at the flick of a switch.

D. N. Ellis VKBDE

57 Memorial Avenue
Alice Springs, N.T. 5750
Australia

he FT-101 series of HF
transceivers has been

one of the most popular in
amateur radio history. One
lingering criticism of the
through the “E”

models

series, however, was the
lack of a true calculating
digital display. While Yaesu
did offer the YO-601 digital
display, it counted only the
vfo and required operator

Photo A. Front view. Note that many ventilation holes were drilled oversize for more effec-
tive convection cooling of the internally-mounted LM323K voltage regulator and heat sink

(photo by R. Campbell).
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adjustment for correct fre-
quency display with any
band or mode changes.

The “VK8DE Calculating
FT-101 Display’” is a “hands-
off” calculating counter giv-
ing true zero-beat frequency
readout on all modes and
bands. It is inexpensive and
straightforward to build and
requires only a simple
passive interface to the
FT-101. It can also serve as a
50-MHz bench frequency
counter, and also sports a
switchable calibration out-
put signal. The implementa-
tion used is LSTTL (Low-
power Schottky), available
worldwide at low cost. An
accurate, automatic digital
display is a necessity on the
crowded bands, and this
project Is a convenient and
economical upgrade for
FT-101 owners.

The counter performs the
following frequency calcu-
lation formula according to
the FT-101 oscillator mixing
scheme: F = bfo + LO —
vfo, where F = the displayed
frequency, bfo = mode-
switched Beat Frequency
Oscillator (LSB, USB, and



CW/AM), LO band-
switched Local Oscillator (1
crystal per band), and vfo =
dial-tuned Variable Fre-
quency Oscillator.

General Description

Reference to the block
diagram of Fig. 1 will be
helpful for a general de-
scription. The three oscil-
lator signals are routed from
the FT-107 external vfo octal
socket (J13) on three pre-
viously unused pins through
coax to the display box.

Isolation amplifiers buff-
er the signals and then per-
form a TTL level conversion
for the digital processing. A
crystal-referenced oscillator
feeding a decade divider
chain provides necessary
timing for the control sec-
tion. The control section di-
rects up-down counters to
follow the frequency deter-
mination formula and final-
ly to store and display the in-
formation in 7-LED numeri-
cal displays, The FAST/
SLOW switch offers the
operator a choice between
80- or 800-ms-display up-
dates with 100- and 10-Hz
resolution, respectively.

The FT-101/external switch
allows the unit to function
as a normal frequency count-
er using the LO jack as the
input source. The bfo-detect
circuit is used to provide a
preset substitute value in
the absence of bfo signal,
such as in AM receive mode.
This feature also gives zero-
beat CW frequency when
the FT-101 mode switch is
moved from CW to AM. The
“normal” CW presentation
is offset low by 800 Hz if
tuned properly, which hap-
pens to be the difference be-
tween the FT-101’s USB oscil-
lator of 3.1785 MHz (used in
CW receive) and the CW/AM
oscillator of 3.1793 MHz
(used in CW/AM transmit). A
regulated +5-volt source
supplies the necessary power
for the counter, displays,
and isolation amplifiers.

Circuit Details

References to the timing
diagram (Fig. 2), and the four
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sections of the schematic
(Figs. 3, 4, 5, and 6) will be
made in this section. Fig. 3
shows the raw analog bfo,
LO, and vfo cables routed to
the BNC jacks J1, 2, and 3,
respectively. With the ex-
ception of a single input
resistor change in the bfo
isolation amplifier, the three
buffer-converters are iden-
tical. One description will,
therefore, serve for the three
circuits.

Because of the JFET in-
put and the 1-megohm bias
resistors, each of these am-
plifier's input impedance is
essentially the value of the
input resistor. For high sen-
sitivity it is 1000 Ohms for
the LO and vfo, and 10,000
Ohms for the bfo. These im-
pedances do not appreci-
ably load the oscillator sig-
nals with 1-meter connect-
ing lengths of RG-174/U
coax from the FT-101.

The JFET then feeds an
NPN driver which emitter-
couples via a large value ca-

pacitor to a linearly-biased
74L504. The IC wired in this

—

BDms (FAST] O BDDms ISLOW)

Fig. 1. Block diagram.

manner, as a dc-coupled
multistaged amplifier, pro-
duces a TTL level (HIGH
=27V, LOW < 8 V) pulse
output from the sinusoidal
input. This cheap but utili-
tarian dc 50-MHz analog-to-
TTL amplifier has been used
so often by so many that it
must nearly be “public do-
main.”

Fig. 4 shows the bfo, LO,
and vfo TTL signals as inputs
to the timing and control
section. In order to guar-
antee the successful use of
low-cost LSTTL, the signals
are each prescaled (divided)
by a factor of 2. This forces
the maximum LO input of
35.52 MHz (used in the 29.5-
30-MHz band of the FT-101)
to a value of 17.76 MHz
after passing through U8, a
74574 flip-flop.

The guaranteed specifica-
tion of 30 MHz for a 74L574
flipflop, or for that matter,
the 74L.5192 up/down count-
ers, is thereby never tested.
The penalty for prescaling
by two is a corresponding
extension of the counting
time by the same factor.

The control-section ac-
tivity is directed by a four-
state counter made up of
U18, a 74LS74. Besides
creating a specific counting
interval for the bfo, LO, and
vfo, the state counter pro-
vides a fourth interval to dis-
play the resultant frequency
calculation and then pre-
pare the machine for
another cycle. The timing
diagram of Fig. 2 shows the
succession of these states
and the ensuing events. The
state names of 00, 10, 11, and
01 are derived from the suc-
cessive logical conditions of
U18 pins 5 and 9, called Q4
and Qg. The 1-MHz crystal
oscillator of U6 is divided
down to provide a contin-
uous stream of state clock
pulses as shown in Fig. 2,

Three state clock pulses
cause the machine to count
up the bfo, count up the LO,
and count down the vfo, or
add, add, and subtract, in
accordance with the F=bfo
+LO —vfo equation. The
fourth state, called 01,
causes a LATCH command
to store the frequency value
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Fig. 2. Timing diagram.
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Fig. 3. Isolation amplifiers/TTL converters.

for display viewing and a
LOAD pulse to prepare the
7415192 up/down counters
for the next display cycle. A
bfo-detect interval is also
defined that will determine
whether the counter chips
are to be loaded with zero or
whether, in the absence of a
bfo signal, the preset value
of 031793 (the CW/AM oscil-
lator frequency) is substi
tuted for the bfo.

The two UP clock signals
(bfo and LO) are multiplexed
by U15, a 74L.5158. The Qp
(U18-5) line selects the bfo

Fast/Slow*
BCD Input
Display 74L5192
Digit Counter D (pin 9) C (pin 10) B (pin 1) A (pin 15) Decimal

7 u28 0/0 0/0 0/0 0/0 0/0
6 u27 0/0 0/0 0 0N 0/3
5 U26 0/0 0/0 110 mn 3n
4 u2s 0/0 on on 1M 117
3 u24 on 10 10 1 79
2 u23 110 0/0 on 1" 93
1 u22 0/0 0/0 10 1/0 310

*Preset value: Fast: 0031793; Slow: 0317930. Above inputs are active when no bfo signal is present and

when Q4 is a logical 0 (less
than .8 volts), and the LO sig-
nal when it's a logical 1 (at
least 2.7 volts). During the
vfo (11) and Latch/Load (01)
states, U15 is disabled, pro-
ducing a solid logical 1 out-
put. The vfo flip-flop, U9, is
similarly disabled during the
bfo, LO, and Latch/Load
states. This action was nec-
essary to properly condi
tion the 7415192 counters
for up/down counting. Thus,
for UP counting of the bfo
and LO, the DOWN line is
disabled, and during DOWN

counting, the UP line is dis-
abled.

The occurrence of the 01
state produces the LATCH
command at U16-8, which
stores the counter bits into
7415175 quad flip-flops. U17
is the bfo detector, and if
bfo activity was present dur-
ing the bfo-detect interval,
U17-8 will go to a logical 1,
disabling U3. The disabled
outputs of U3 will be all
zeros and will be jammed
into the 7415192 counters
(U22 through U28) when the
LOAD pulse occurs later in

counter is in FT-101 display mode. All counter-preset inputs are zero when in EXTERNAL mode, or when
a bfo signal is present in FT-101 mode.

Table 1. Preset counter bit values.
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the 01 interval. U17 is en-
abled only during the Latch
interval (01 state) and,
because of U10, only when
the machine is in the FT-101
display mode. The extra U16
gates are used as a delay to
ensure U3 output stability
during activity of the LOAD
signal.

The presence of two dis-
play times, together with the
bfo-detection concept, was
responsible for the inclusion
of U3 and its strangely-
named outputs. Table 1
shows how U3 (when wired
as shown in the schematic)
will (when no bfo signal has
been detected) inject into
the seven 7415192 counters
the value 0031793 when in
the FAST mode (80-ms dis-
play update), and 0317930
when in the SLOW mode
(800-ms update).

Fig. 4 shows the 74151925,
the 7415175 storage flip-
flops, the 7415247 decoder-
drivers, current-limiting re-
sistors, and common-anode
right-hand decimal-point
displays. The direct-drive
approach was chosen to
minimize the chance of
display-driver RFl, which of-
ten is an unwanted result of
the more efficient method
of display-digit multiplex-
ing.

Two decimal points are lit
for each display mode: one
to distinguish megahertz
from kilohertz and one to
separate  kilohertz  from
Hertz. The FAST position il-
luminates decimal points on
digits 5 and 2 while the
SLOW setting drives digits 6
and 3. The decimal point
switching and driving derive
from a gate of U1 and an
open collectorinverter, U2.
The seven digits plus the
four decimal points require
53 180-Ohm, Y4-W resistors.
The displays are 8mm red
5082-7731 units, but any com-
mon-anode right-hand deci
mal-point displays will work.

Fig. 6 shows the power
supply. An LM323K in a
15-Watt heat sink is ample
for the maximum 2.1-Am-
pere current requirement.
About 1.5 Amps is used by



The small dish that
captures all the
enterta ent.

WILSON

MICROWAVE
SYSTEMS, INC.

e ¥
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Only Wilson Microwave Systenﬁ\

give you the versatility of hand-held
control of the total satellite television
spectrum at such a remarkably

low price.

Total System Design.

From the solid steel antenna to the
state-of-the-art electronic receiver and
hand-held control unit, Wilson gives
you the most complete, integrated
system you can own.

At Wilson Microwave Systems, we
put the world of entertainment in the
palm of your hand.

NOW ONLY

A
$1695.00 ...%. ..o

Includes: 110° LNA - Polarizer | - 100" Cable
Wilson MD9 Dish - YM1000 Receiver

Dealerships
BUILT BY YAESU Available
1 year warranty on receivers Antenna is shown with optional LNA cover.

4 year limited warranty on dish

Distributed by
NAMPA SATELLITE SYSTEMS

312 12th Avenue South * Nampa, Idaho 83651 138
(208) 466-6727
In State Wats 1-800-654-1319 * Out of State Wats 1-800-654-0795
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the display during a lamp
test, when all digits show
eights. A 15V centertapped,
3-Amp transformer in a full-
wave configuration was used.
The ac primary is double-
pole switched and fused for
safety. A single-point ground
system was employed to
minimize the chances of
ground loops.

The time base for the proj-
ect is conventionally imple-
mented from a 1-MHz TTL
crystal oscillator (U6) and a
cascaded string of 74L590
decade dividers, U14 is
wired as a 1-of-2 selector to
change the frequency of
final divider U11’s outputs
by a tactor of 10 for the
FAST/SLOW display presen-
tation. An unused portion of
U9 divides the 1-MHz oscil-
lator signal by 2, then a

Fig. 4. Timing and control schematic.

switch is activated, a 500-
kHz harmonically rich sig-
nal is routed to the J4

remaining U6 gate buffers it
and feeds a CRC differentia-
tion network. When the CAL

e

Photo B. Rear view. Shown are the FT-101 inputs, the 500-kHz
CAL output, and the operating controls. For frequency
counter use, the toggle switch is set to EXT and the signal of

interest connected to the LO/EXT input (photo by R. Camp-
bell).

26 73 Magazine * February, 1984

output jack. This easily al-
lows band-edge checks and
frequency station-standard
checks against WWYV, ]JY,
CHU, etc.

Construction
and Checkout

The project was built in
stages. The FT-101 interface
was wired first. Many thanks
to KH6BK (March, 1977,
QST) for this simple but ef-
fective method of accessing

the three FT-101 oscillator
signals.
FT-101 interface instruc-

tions: The objective is to
capacitively couple the bfo,
LO, and vfo via small sec-
tions of RG-174/U coax
routed through the under-
side of the chassis to the vfo
accessory socket (J13) at
pins 3, 7, and 2, respectively.



812-422-0231

808 N. Main
Evansville, IN 47711

TEN-TEC 2581

i
YAESU 726R

AEA
CP-1/C-64 or VIC-20 Software Package......... $235.00
MP-20 or MP-64 Interface Package. ...........,.129.00
SoftwareforC-84orVIC-20. . ....... v ¢vevranans 69,00
T e T I e s 69.00
ARRL
US Call Directory $15.75
1984 Handbook............. 12.00
Antenna Book 8.00
ALLIANCE
HD73(10.7 sqg i) Rotator. . . . $99.00
ASTRON
RS7A5-7T Amp Power Supply. .. .. $49.00
RS10A 7.5-10 Amp PowerSupply. « . ...vcvravwann 58.00
RS12A8-12Amp PowerSupply. .. ..ccovevevainay 69.00
RS20A 16-20 Amp Power Supply 89.00
RS20M 16-20 Ampwimeter. _ . ... ......ouveuvna 109.00
RS35A 25-35 Amp . 135.00
RS35M 25-35 Amp wirneter ...... 149.00
RSS50A37S50AMD. ... ....-. 199.00
ASS0OM 37-50 Amp wimeter. 225.00
AZDEN
PCS4000 2M mobilerig. . .. ... ........... $280.00
BENCHER
BY-1 Paddle/BY-2Chrome. .. ............. $36.00/45.00
BUTTERNUT
HF&YV B0-10 Meter Vertical. .$119.00
CUSHCRAFT
A3 Tribander 3EL. .$215.00
Ad Tribander 4EL 279.00

TEN-TEC CORSAIR

R3 Motor Tuned Vertical.

214B/214FB Boomers 14EL2M . .. . ..

32-19 Super Boomer 19EL 2M
ARX-2B Ringo Ranger 11 2M . .

DAIWA

CN-520 1.8-60 MHz SWR/Pwr Mir.
CN-620B 1.8-150 MHz SWR/Pwr Mtr
CNG630 140-450 MHz SWH/Pwr Mtr . .
CN7208 1.8- 150 MHz SWR/Pwr Mtr

DRAKE
TRTA Xcvr wiPST. . ..

ENCOMM (SANTEC)
ST-142, 222, 442

HDD‘J
129.00
150.00

....... $1,495.00

The Handhelds Still Offering the Most Features

Call lor Your Discount Price

HAL

DS3100/MPTISTE000 = Sl T
CT2200/KB2200 . .
CWRGE850 Telereadar

HY-GAIN
TH7? DXS TEL Tribander. . ... ...

THE MK2S SEL Tribander. . .. .. ... ..

Explorer 14 Tribander
S/BWave 2M Mag M1 . . .
CD45 8.5 sq ft Rotator.
HDR 300 25 sg ft Rolator
Ham IV 15 sq ft Rotator
T2X 20 sq ft Rotator
Free Shipping on all crank-up towers

ICOM

IC-02AT Now Avallable, . ...........

751 Ultimate Transceiver. .. ...
745 Amazing New Transceiver, .
730 Super Buy. .
IC-2AT.

JATIAAT Handheidﬁ

FAMNO _

2T1H new 2M HJID‘W Amp
45A 440 MHz.

R70 H'E"-[:EWE[.
KLM

OSCARantennasinstock .............ooc..oo..

KANTRONICS

. $2.825.00
. '945.00
749.00

e e 319.00

...........:.Call

. $588.00

.Now Only 215,00

.235.00
—a |
.- - 3000

.. 59500

......... call for prices

The Interface ]J[. The brand new computer interface for
CW, RTTY, ASCII. Software Available for VIC20, C-64,

APPLE, ATARI, TRBOC, TI99
Amtor Soltware Now Available

LARSEN
NLA-150-MM 5/8 Wave 2M Mag Mt

$39.00

Prices and Availability Subject to Change

ICOM 745

MFJ

1224 New Computer Inlerface. .. ..
941C Tuner/Meter/Ant. Switlch/Balun
422 Keyer/BENCHER Paddle combo
313 VHF Conv for HT . . o
989 IKW Tuner. . .....
9408 Tuner/Meter/Ant. Swiltch. ..
900 Tuner. ..........
401 Econokeyer. .

722 Filterwinotch. . .

812 VHF Meter.

816 HF Meter. . .
1040 Deluxe Freselaclur .................
103 New 24hr Clock . .......c--i.

MIRAGE
B1018 1¥160 Preamp .
B3016 30/160 Preamp .

D24N S40MHZ AMP.o e

SHURE
444D Desk Mic. .. ..

TEN-TEC
New 2M Handheld (Model 2591). ... ... ..

Argosy |l Digital . . .

TOKYO HY-POWER

HL30V 2/30W Amp. .

HL1680V 3 or 10/ 160W Preamp . .
HC2000 2KW Tuner. .

HLB2V 10/80W Preamp

HL20U 2r20W UHF Amp

HL45U 10/45W UHF Amp/Preamp
HL90U 10/80W UHF Amp/Preamp. . ..

YAESU

FT-7T26R Tri-band Xcvr...
FT-980 Computer Alded Xcvr System , .
FT-102 160-10M wWARC Bands Xcvr

FT-208R 2M Handheld.
FT-757TGX Gen'| Coverage Xcvr. ...

OSCAR HEADQUARTERS
Transceivers - Call for Special Package Pnice
ICOM 271AJ471A Deluxe Base Transceivers

weere- 898,00

.$535.00

Lo T T T 4 G A T Rl st e At AU AUy PSR T Rt
The Fantastic Corsair.....

.. $63.00

295.00
145.00
105.00
175.00

..305.00

all

889.00
265.00
....call

ICOM 200H/490A Attordable Mobile Transceivers

ICOM 402 432 MHz Transceiver
YAESU 726R/432 MHz/Duplexer

Antennas & Amplifiers

KLM 14C, 18C, CS2 & Stacking Frames., ... .....

CUSHCRAFT 41678, 144-107, 144.20T. . ... . ...

MIRAGE D1010N 432 MHz Amp/Preamp. .. .....

TOKYO HY-POWER HL90U Amp/Preamp. .
KEN-PRO KR-500 Elevation Rotor. .

KEN-PRO UHF/VHF Preamplifiers. . .. .. .......

ALLIANCE U110 Small Elevation Rotator. . .

Send SASE for our new & used equipment list.

MON-FRI 9AM-6PM » SAT 9AM-3PM
Merry Christmas from Dan, Sandi, Laura, Rick, Mary, Marconi, Dave, The Q & Harold.
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Fig. 6. Power supply.
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The shields will be soldered
to J13, pin 8. Dress and tin
the leads for neatness.

(1)Bfo: Prepare a suitable
length of coax and solder
the inner conductor to one
side of a .01-uF capacitor.
Solder the other end of the
capacitor to pin 6 of PB
1184A connector. Solder the
shield to pin 7 (gnd). Route
the cable to the octal vfo
socket and solder the inner
conductor to pin 3. Solder
the shield to pin 8.

(2) LO: Prepare a length of
coax and solder the inner
conductor of one end direct-
ly to pin 15 of the PC con-
nector for PB 1181A. Solder
the shield to pin 18 (gnd).
After routing the cable back
to the vfo socket, solder the
inner conductor to pin 7 and
the shield to pin 8.

(3) Vfo: Prepare a length
of coaxial cable. Solder the
inner conductor to one end
of a .01-uF capacitor. Solder
the other end of the
capacitor to pin 11 of the PC
connector for PB 1180A
(mixer). Solder the shield to
pin 10. Route the cable to
the vfo socket, soldering the
inner conductor to pin 2 and
the shield to pin 8.

(4) Remove PB 1181A.
Solder a .01-uF capacitor
between test point TP and
pin 15. Replace PB 1181A.

The interface cable from
the FT-101 to the VK8DE
Calculating FT-101_Display
consists of an octal plug,
three equal sections of RG-
174/U coax up to 1m in
length, and three plugs. The
plugs used in the prototype
were BNC, but RCA shielded
phono plugs would work.
Prepare the plug ends of the
cables, check for shorts,
then solder the inner con-
ductors to octal plug pins 2,
3, and 7. Label the cable to
pin 2 “VFO,” the pin 3 cable
“BFO,” and the pin 7 cable
“LO,” and solder the three
shields to pin 8.

Plugging and unplugging
the cabled octal plug at the
external vfo socket will
probably shift the receiver
frequency a few Hertz. This
is normal and merely re-



The Evolution of a Superior

l“,‘l,

Terminal for RTTY and CW

AIR-1 Past

As an R & D project, the AIR-1 went smooth as
silk. By using our proven TU designs and software
that’s been refined on units such as the ultimate
ATR-6800, we obtained a level of performance
only found in much more expensive dedicated
systems. Compare it for yourself or ask an AIR-1
owner. They work great!

AIR-1 Present

Along with great performance, the AIR-1 boasts
an impressive list of features, some of which are
exclusive to Microlog,

¢ Computer enhanced detection means extensive
use of software digital filtering techniques for
noise and bandwidth that track the operating
speed and code.

e Full speed RTTY 60 to 132 WPM, CW to 150
WPM, & 110/300 Baud ASCII.

* Choice of full or split-screen display with large
type ahead text buffer and programmable
memories.

* On screen tuning indicators mean you never
have to take your eyes off the video for perfect
copy tuning. RTTY “scope” cross hatch and
“red-dot” signal acquisition monitor right on
the screen.

* Keyword or manual control of VIC or Parallel
printer and receive buffer storage.

* Convenient plug-in jacks for all connections.

e Single board design contains TU & ROM soft-
ware that does not require external power.

e Full one year warranty.

e WRU, UNshift On Space, Word wrap-around,
Test “Quick Brown Fox™” & “RYRY” in ROM.
Break buffer, Random Code generator, Hand-
key input, Real-time clock, sturdy metal cover
and more.

MICROLOG .

INNOVATORS IN DIGITAL COMMUNICATION

The optional on-board 4 mode AMTOR in-
cludes these exciting extras:

* ARQ mode A (chirp), Time Diversity mode B
(Selective & Collective Broadcast), and Listen
(eavesdrop) for mode A.

e Word processor mode for full editing of
transmit and receive text.

e The unprecedented ability to transmit BASIC
programs over the air directly from memory!!!
Just load your program normally by hand, disc
or tape, jump to AIR-1 to establish communica-
tions, and type a special control command. The
AIR-1 does the rest. All standard Commodore
Basic and screen control commands are trans-
mitted/received intact, just as you typed them,
for immediate RUN/SAVE. Share BASIC pro-
grams with your friends around the world
without tedious “two-step” re-typing or mailing
fragile discs and tapes.

AIR-1 Future

There's room for expansion and adaptability
with some really “neat stuff” planned for the
AIR-1. But then, why tip off the competition?
Now you understand how we live up to the title
“Innovators in Digital Communications.” The
complete AIR-1 for VIC-20 or C-64 is $199 (with
AMTOR, $279). See it at your local dealer or call
Microlog Corporation, 18713 Mooney Drive,
Gaithersburg, Maryland 20879. TELEPHONE
(301) 258-8400, TELEX 908153.

Commodore and VIC 20 are registered trademarks of Commodore Electronics, Lid.
Copyright © 18583 MICROLOGC CORPORATION



1 10-100-pF (nominal)
ceramic trimmer cap
12 .1-uF disc ceramic caps
3 RCA shielded phono
plugs
15 cm RG-174/U
2.2k, a-W resistor
180Q, Vs-W resistors
1009, Va-W resistors
470, Va-W resistors
160-pF caps
20cm x 12 cm glass
epoxy board?
31 16-pin DIP wire-wrap
sockets
23 14-pin DIP wire-wrap
sockets
8 16-pin DIP component
carriers (headers)
1 74L.S37
1 74LS157
1 74LS158

et B o~ oS S R A

Parts List

FT-101 Interface 1 7406

3 .01-uF disc capacitors 1 74LS14

3 45-cm pleces RG-174/U 1 74574
Interface Cable 1 74LS11

1 Octal plug 1 74L508

3 1m sections RG-174/U 3 74L574

3 RG-174 BNC plugs E ;:i?gz
DIBNOR Ampitiace 7 74L8175

3 Metal boxes! 7 7418247

3 5x 2.5 cm fiberglass 7 5082-7731 red CA

3 E::Jmc:;isis jacks e

2 1k resistors 1500 ot wita-wrap wice
1 10kQ resistor Power Supply

3 1 M resistors 115VCT @ 3A

3 4.7kQ resistors transformer

3 180Q resistors 2 1N5400 diodes

3 560Q resistors 1 .5-Amp fuse

3 4709 resistors 1 fuse holder

3 15k% resistors 1 DPST switch

6 1N914 diodes 1 1000-uF @ 25-V

3 MPF102 JFETs capacitor

3 2N708 NPN 1 10-4F @ 6-V capacitor
3 47-yF, 6-V capacitors 1 15-Watt TO-3 heat sink
3 74L504 1 LM323K 5-volt, 3-A
3 14-pin solder-tail IC regulator

sockets 2 .1-uF @ 50-V disc

3 RCA phono jacks capacitors

Counter Board 1 3-wire ac cord

1 1-MHz series-resonant Chassis

crystal 1 LMB CO-4A cabinet

1 9cm x 2 cm red display
bezel

3 SPDT toggle switches

1 rubber grommet for
power cord

1 SPDT momentary
switch3

1 1000, Y4-W resistor

Misc.
4 3-cm metal standoffs
4 2-cm metal standoffs
4 1.5-cm metal standoffs
Screws, washers, bolts,
wires, hand tools, solder,
etc.

1. About 75cm x 45cm x
2 cm, similar to Bud 2100.
2. 2.54mm-spaced hole-
drilled, similar to Vector
84P44WE.

J. Lamp test/power-on-reset.

flects the small change in
oscillator loading.

The next step suggested is
the construction of the three
isolation amplifiers. Com-
pact layout, either by
printed-circuit etching or
point-to-point  wiring, s
called for. A reasonable
example layout for the
amplifier from WA2FPT can
be found in the September,

1982, 73, on page 44.
The three amplifiers were
mounted in small metal
boxes for shielding, with
BNC inputs (J1, 2, and 3) and
RCA phono-output jacks ()5,
6, and 7). RCA phono con-
nectors could be used in-
stead of BNC jacks to save a
couple of dollars. The boxes
were positioned at the rear
of the cabinet so that )1, ]2,

30 73 Magazine = February, 1984
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SINGLE BOARD LAYOUT

Fig. 7. Board options (component side).

and )3 would protrude into
the enclosed compartments.

The board layout shown in
Fig. 7 allows a choice of pack-
aging. Using the single-board
approach minimizes inter
connections between pieces
but requires a larger cabinet
and right-angle sockets for
the display LEDs. Cutting the
larger board into three small-
er sections, as shown by dot-
ted lines, allows for a more

compact chassis but more
boardto-board wires. The

prototype employed the
three-board approach, mainly
for aesthetics. Either way will
work. Liberal use of .1-4uF by-
pass capacitors is recom-
mended —about one to every
four ICs.

After the isolation ampli-
fiers are built and working,
the power supply should be
built to allow checkout of

the succeeding sections.
Then the 1-MHz oscillator
and decade divider chain
can readily be wired. This
prototype used wire-wrap-
ping on a 2.54mm drilled
fiberglass board (similar to
the Vector 84P44WE), but it
iIs not required. Years of
home-brewing, however, point
to a higher success rate with
wire-wrapping despite the ex-
tra cost Point-to-point con-
struction would be somewhat
cheaper and will definitely
work but would probably re-
quire a larger layout. The
choice is yours.

Power and ground wires
to all ICs should be wired
next. Use of a TTL data book
is helpful, remembering that
the wiring side is a mirror im-
age of the component side.

The control section was
wrapped next, and the tim-
ing diagram of Fig. 2 should



_( WE SHIP WORLDWIDE =
Electronics Corp. e

q WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment! ), ";2;"'“'“‘5 Mas Bajos en Nueva

KITTY SAYS: WEARE NOW OPEN 7 DAYS A WEEK.

Saturday & Sunday 10 to 5 PM

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town. For
Orders Only Please Call: 800-221-2683

¥AicoMm
IC-R70, IC-751, IC-730, IC-745, IC-2TA , IC-37A
IC-47TA,IC-27T1A/H, IC-2KL, IC-4T1A, IC-290H, 1C-120
» 1-290+

Join us for our G.W.
“whale of a sale.”

FT-ONE. FT-880, FT-102. FT-77, FT-230R FT-757GX
FT-726R, FT-720RU, FT-290R, FRG-7700, FT-203R
YAESU ICOM Land-Mobile H/T

o

g
:

We are now an Authorized FT-208R IC2AT Midland - |
Y FT.-708R IC3AT Wilson Mini-Com Il DRAKE TR-5, TR-7A, R.7A, L-7, L-75, Earth g

KE NWOOD FTC.1803  IC4AT Yaesu FTC.2203, FT-4703 Satellite Receiver ESR-24, THETA S000E & 500, i3
lcom IC-M12 (Marine) '

Dealer
R-600, R-1000, R-2000, TS-830S/AT,
TS 4308, TR 2500/3500, TR 7930, TR
7950, TW-4000A.
Kenwood Service/ Repair.

Y ICO2AT Tampo M-1

SMART PATCH

ROCKWELL/COLLINS heter il Rl O o
KWM-380 Ereiater To: oot Talerisice: Grmat, 524
VoCom/Mirage :g'zizdn:g?;;z From Mobile To Base. Simple

Tokyo Hy-Power "B _

Amplifiers & SANTEC R s

5/8\HT Gain S1-222/UP o

Antennas IN STOCK ST-142UP 43

ST-442/UP s 3

.. NEW IMPROVED

. _ MURCH Mode! DI

UT2000B 900, 9408, 941C, 4 9510 M43

'E

s

PEE =" stocked: MFJ-1224 Repeaters in Stock:

AEA CP-1, Kantronics Spectrum SCR-1000, 4000, & 77

Big Ham Clock/Ham Tags ICOM IC-RP 3010 (440 MH2)
ICOM IC-RP 1210 (1.2 GH2)

Complete Butternut Antenna E:qﬂgléﬁléucv
Inventory In Stock! COUNTER

HAM MasterTapes—

Beta or VHS Tapes

o\

KANTRONICS

Fleld Day 2, Mini-Reader,
Interface, Software &

i"l'l'l Vs

e DL T T T TR

Epen TIPE! Trionyx-
EIMAC ROBOT 450C-800C-1200C Model TR-1000
: 0-600 MHz
3-5002 Color Mod Kits Digimax Modei
Long-range Wireless D-510 50 Hz-1GHz
2128, 6IS6L Telephone for export : :

12BY7A &

Tri-Ex Towers

in stock

TErEvaAVAvAYAYAYRYRVE S

4-4 -
o : Sl BENCHER PADDLES & ;_
BIRD m N Vibroplex Keys In Stock!! Sy Gain Towers [
AEAtean: Mlwatmerers s o= e 53 New TEN-TEC s
AEA 440 MHz Elements = i 2591 HT, Corsair In Stock Je" will be shipped direct ~—
ANTENNAS In Stock - DENTRON IS BACK IN STOCK! to you FREE of shipping cost.

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,
Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins,
Cn:nmu:alcallnna g ¢. Connectors, L':w&rcrahh. Dghtc {BwEun}. Cushc"riuflt,
i 1] Daiwa, Dentron imax, Drake, ETO (Alpha), Eimac, Encomm, Hell-

“qul Se Habla !Illll'lnl Sound, Henry, Hus er [Nav.rtrnnlc% Hﬁ-ﬁaln, lcom, KLM, Kantronics,

Larsen, MCM (Dalwa), MFJ, J. iller, Mini-Products, Mirage,

s 3. LARGEST STOCKING HAM DEALER
New York City’sS . upicTe REPAIR LAB ON PREMISES

BARRY INTERNATIONAL TELEX 12-7670 Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,

TOP TRADES GIVEN ON USED EQUIPMENT| (ORDER LINE Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,

STORE HOURS: Monday-Friday 9 to 6:30 PM CALL Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and

Parking Lot Across the Street Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,

Saturday + Sunday 10 to 5 p.m. (Free Parking) 800-221-2683 Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals , Radlo
AUTHORIZED DISTS. MCKAY DYMEK FOR Publications.

SHORTWAVE ANTENNAS & RECEIVERS. WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

IRT/LEX-“Spring St. Station" DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED

SUDways: e B Msiaw COMMERCIAL RADIOS stocked & serviced on premises.
715 LR SeS LN Amateur Radlo & Computer Courses Given On Our Premises, Call

| Bus: Broadway #6 to Spring St. Export Orders Shipped Immediately. TELEX 12-7670
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be referenced for verifica-
tion. Access to a dual-trace-
triggered sweep oscillo-
scope would be extremely
helpful if substantial trouble-
shooting is anticipated (or
necessary!). The last section
connected is circuitry from
Fig. 5, consisting of the
7415192 up/down counters,
74L5175 latches, 7415247
decoder drivers, the 180
Ohm resistors, and the dis-
plays. The front of the pro-
totype contains only the
display bezel to emphasize
the “hands-off” design con-
cept. The FAST/SLOW switch
is a long “bat handle” type
on the upper-rear center pan-
el that is easily accessed by a
finger flick. For even easier
access, it could as readily
mount on the front, centered
beneath the display.
Operational checks are
made by watching the dis-
play as the FT-101 is tuned.
Upon the application of
power, the display will brief-
ly flash all 8s. When display-

ing frequency, the last digit
will be plus or minus a digit,
and will change at either the
80-ms’ tast rate, or every 800
ms, the slow rate. The 80-ms
(12.5 Hz) updates will track
any tuning rate generated
by human hands. Moving
the FT-101/EXT switch to the
EXT position with the unit
cabled to the FT-101 will
display the particular LO
crystal-oscillator frequency.

The bfodetect circuit is
checked by noting the dif-
ference in frequency as the
FT-101 is switched from CW
to AM. The AM position
should read about 800 Hz
higher than the CW display.
When the CAL signal is input
into the LO/EXT jack (J2) and
the EXT switch activated,
the counter should read ex-
actly .500.00 in the SLOW
position, and .500.00 in the
FAST position. A short wire
inserted into the CAL jack
(J4) and placed near the
FT-101 antenna input will
couple the CAL signal into

TUCSON AMATEUR PACKET RADIO

JHHE

Complete
Packet
Radio
Controller
Kit!

ic. "
I
' l l I —
- = —_— — = !

e Simple hookup ond commands for the newcomer to pocket!
e On-board modem designed for optimum performance with standard, unmodified

transceivers

* Retains over 60 user odjustoble porameters (including coll sign, terminal

characteristics. et

) — even with power removed!

e Full AX.25 ond VADCG protocols —built inl

e Simuitaneous operation as podkel stabon and digital repeater —built int

e Full duplex operanon (perfect for Oscar 10) — bwilt inl

e RS-232C (to 198 kboud ) ond Porollel Interfoces— built in!

» Parallel port optionally canfiguroble for link status monitoring —bulk in!

* 32K ROM ond BK RAM — included| (expandobile to 64K without modification)
* On board frequency caolibrotion circuitry for modem — built in!

e Requioted power supply — built in

e PC board electronicolly tested to assure quality!

® 200+ poge manut! with 50 poge. haonaly illustroted consinacBon sechon —ndluded!

& Hundreds of TAPR TNCs ore in the Beld NOLLD

® ot bodeground tee Ham Rodio [ July ond Rugust 1983 ] and T3 Mogozne | September ond

Oxtober, 1983

amoleus wWorlesaa |

creditobie townrchy bt AT e

Send o depost of 325 to secure youwr debvery position to
Tucson Amoteuwr Pocketl Rode (TRAPR)

® Support through PSR TAPR s bi-monthly newsletter serang a membershic of over 500

® ntroductory phce 3240 (phus §7 SEH ) in the US and Conodo (Anzono residents odd 5T tox
® Maonuol ovailoble sepoarotely for 318 (plus 52 S6H) »n the US ond (onodo [monual price

- 136
P.O. Box 22888, Tuxson, AZ 85734

A Non-Proft Reseorch and Development Grouwp

"-'-'l Ll T e o (D it 1D WLl

i i el PTOEL D

C A IR ONDE STt L {honge et olue
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the FT-101, allowing band-
edge checks. The 1-MHz os-

cillator can be trimmed
against WWV in this
manner.

Although any suitable-

sized, well-ventilated metal
cabinet could be used to
house the display counter,
those in the LMB CO series
of two-tone gray cabinets
are particularly appealing.
The prototype is housed in
the CO<4A model (20 X18 X
10cm) which required care-
ful, dense packaging. This
line of cabinetry has a con-
venient sub-chassis that
allows all the ac wiring to lie
under the sub-chassis plate.
A source for LMB cabinets is
Tri-Tek,Inc, 7808 N. 27th
Ave,, Phoenix AZ 85021.
The VK8DE Calculating
FT-101 Display can be built
from allnew purchased
parts for about US$100. A
little scavenging can reduce
that figure substantially,
however. Areas of cost re-
duction are cabinetry and

point-to-point  wiring to
avoid wire-wrap construc-
tion.

The project was con-
ceived, designed, and built
sporadically over a two-year
period, allowing for some
circuit refinement, and,
admittedly, for economical
parts acquisition. An "as-
built” parts list appears in
the box. My only regret is
that it was not built sooner.

A display counter such as
this one is well worth the
effort for the home-brewing
FT-101 owner. Vanations on
the conventional design
themes used are quite feask
ble and are to be encouraged
for the adventurous experi
menter.

As the one and two “kilo-
buck” price barriers are reg-
ularly burst by new HF trans-
ceivers, investing a modest
sum and a little work to
modemnize the venerable
FT-101 seems a rather attrac-
tive alternative.

Happy digitizing! B

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

Model 10/160 M

USB-LSB
4 Memories
3 Way Auto-Scan
Includes New Bands
3-Step Tuning Speed
IF Tune £ 1 KHZ
Built-in Dual VFO
Narrow CW filter optional

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 & Relay
RTTY, FAX, ASCII

JUST SLIGHTLY AHEAD

1275 N. GROVE ST.
ANAHEIM, CA 92806

Cable: NATCOLGLZ

v 254

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

NOTE: Price, Specifications subject 10 change
withoul notice and obligation



Try an AEA Breakthrough

ADVANCED ELECTRONIC APPLICATIONS, INC. was the first company to introduce a single chip microcomputer-based product
(the AD-1 Auto Dialer) to the consumer market back in 1977. Since that time, AEA has developed a reputation forengineering design
excellence (in both hardware and software), high manufacturing quality, outstanding customer service and prices that are
competitive with products providing much less value. If you have never owned an AEA product. ask others who have and you will find
a real pride in ownership resulting from years of reliable and enjoyable service.

MICROPATCH™ Low-Cost/High-Performance Interface with Software

The MICROPATCH™ computer interface is our latest example of engineering excellence bringing
you superb value ata low, low price. The MICROPATCH isa COMPLETERTTY/CW/ASCII PLUG-
IN HARDWARE/SOFTWARE PACKAGE for either the Commodore 64 (model MP-64) or VIC-20
. computer (model MP-20). The MICROPATCH includes MBATEXT™ software which is currently
% the most extensive and most user-friendly communications software available for the VIC-20 or

~ C-84 computers. The hardware outperforms any competitive unit we have tested under $200, but
is easily up-gradeable to the CP-1 Computer Patch™ without sacrificing $80 worth of software.
You can also use it with any other computer by making use of the MICROPATCH hardware and
procuring new software. The MICROPATCH is extremely easy to integrate into your station by
simply wiring a mating microphone connector onto a cable pre-wired to the MICROPATCHand by
providing audio to the 3.5 mm jack on the MICROPATCH from your receiver external speaker jack.
The MICROPATCH comes complete with keyboard overiay prompting aid and operator's manual.
Operates from 12VDC (power supply not included). For more information, see your dealer or use
the coupon below.

COMPUTER PATCH™ Deluxe Interface

The COMPUTER PATCH™ interface has earned a solid reputation for outstanding
performance at a very reasonable cost. The COMPUTER PATCH features dual-channel
Mark and Space filtering with a sophisticated Automatic Threshold Correction (ATC)
circuit that allows for good copy even when either one of the tones is totally obliterated.
The COMPUTER PATCH has become the new standard of excellence for computer
interfaces. 117VAC wall adapter supply is included. AEA now has software available for
most popular computers, including AMTORTEXT™ for the C-64 when used with the CP-
1 or MICROPATCH.

MORSEMATIC™ Advanced Keyer/Trainer

AEA has developed the most sophisticated line of automatic microcomputerized Morse keyers
and trainers in the world. AEA keyers and trainers are the standard against which all others have
been judged and have fallen short. Two of our trainers (Model BT-1 and KT-3) are designed for
people who have never learned the Morse Code. The BT-1 and KT-3 utilize our basic training
program which actually teaches the code at 18 or 20 WPM character speed and allows you togo to
99 WPM. The proficiency training programs in the MM-2 and KT-2 are designed for the person
who already knows the Morse Code, but wants to upgrade in the shortest time possible. All AEA
keyers operate from 12VDC (power supply not included},

ANTENNAS
The ISOPOLE™ patented antenna has caused more excitement in innovative VHF antenna design than |
any antenna in recent history. Initially called a “gimmick” antenna by our competitors, all the laughter
has long since subsided as the ISOPOLE has proven to be a high performer. rugged yet sleek
appearing, and easiest of all to assemble. with little chance for installation or tuning errors.

In the same vein, the AEA Hot Rod ™ antenna is shorter, lighter and less bulky than competitive 5/8 wave
two meter handheld whips. Equally important, the Hot Rod does not have an out-of-phase current at
the base that distorts the pattern as in the case of the 5/8 wave competitors. This means actual on-the-
horizon gain for the Hot Rod relative to the 5/8 wave. In spite of the fact that a tuning network to match
an end fed half-wave is far more difficult to achieve than for a 5/8 wave, the Hot Rod is priced to

compete.

; Please_Send: | | _
Since our beginning in 1977 with one |U Catalog 0O Dealer List O Price List O Other

unigue and innovative product, our product |
line has grown 10 over 30 catalog items. For | Name
your free catalog describing all our fine

I
products in detail, please fill out and return
the attached coupon or better yet, see your |Address ”,
dealer. | _&-
l
Brings you the |
y | Telephone

T — —— e RN W | —— —_——J

o T a0 e ekt J MRS SRSETTRE 1 i S T SO T Dl

Advanced Electronic Applications, Inc.
P.O. BOX C-2160 * LYNNWOOD, WA 98036 ® (206) 775-7373 ® Telex: 152571 AEA INTL

12/07/83
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CROSS NEEDLE METER

5 DAIWA HIGH PERFORMANCGE

PRESELECTOR-PREAMP

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

- e 40 to 1000 Mhz - tuned to your frequency
ST * 5 large helical resonators
' . Lr::-- noise - rJ'fj" pverioad resistance
s 8§ dB g: in - uitimate rejeci ion) B0 dB
e 1010 15 wﬂs DC operation
e Size-16x 26 x4.75" exc. conneclors

* FANTASTIC REJECTION!

BE HEARD!

G/VE YOUR HAND-HELD
THE BOOST IT NEEDS!

The New Daiwa LA-2035 two meter
inear amplifier.

A compact amp at a compact price

o) i Ty%fﬂcﬁr_rejecnan; Price - $79.95 bipolar w/RCA jacks
= . ~ +h hz@144 Mhz. - 28dB Connector options: BNC $5, UHF $6,
y $ 5 Suggested Retail. +1.6 Mhz@220 Mhz. — 40dB N $10

+5 Mhz@450 Mhz: -50dB SUPER HOT! GaAs Fet option $20

This amplifier is designed for use with hand-held transceivers in
either mobile or fixed station configurations.

Because of its light weight and compact size, the LA-2035 can be
mounted under the dash, under the seat, or in any other convenient
location.

The LA-2035 is equipped with RF activated stand by circuitry,

Easy operation, Simply connect your antenna and your hand-held to
the LA-2035. Connect the LA-2035 to a suitable power supply and go.

o For transcemvers and repeaters - AMATEUR and EﬂHHEHElAL

o Aulomalic oper .., on - agjustabie speed and amplituce

o Small size - easy installation - 7 1o 15 wvolts OC

* B selpclable, reprogrammable messages - E;:;'r. up to 2 min. lonag
= Wired, tested, and programmed with your message(s

Model ID-1 - $39.95 Model ID-2 w/2 to 10 minute fimes - $59 95
We olter a complete line ol transmilier and receiver sirips
and synthesizers lor amateur and commercial use
Request our free catalog Aliow 52 tor UPS shipping - Mastercard and VISA welcome
GLB ELECTRONICS
!l-'ih"'ﬂ 1_:__::1‘5 MH: - -
ode FM/CW/SSB 1952 Clinton St. Buffalo, NY 14206
Input power: | -3 watts 716-824-7936, 9 to 4
Maximum output power: 30 watts plus
Power consumption: 13.8VDC at 5A. Max
D mensions 1 D0W = _':‘I_EH. . !EiDm r _ﬁ
Weight: 500 grams | WORK THE U.H.F. BANDS
Coaxtal input cable supplied with a BNC connector Add a transverter or converter Lo your existing 10m, 6m or 2m equipments.
Output connector: S0 239 Choose from the largest selection of modules available for DX, OSCAR,
EME, ATV.
TRANSVERTERS MMT 50-144 $189.95
= MMT 144-28 $179.95
CN-520/CN-540/CN-550 MMT 432-28 (S) $269.95

MMT 439-ATV $349.05

MMT 1296-144 $339 .95
OTHER MODELS AVAILABLE
write for details

Cross Needle Meters

Daiwa cross needle convenience in a compact case
Get SWR and Power readings in a single glance

————

POWER AMPLIFIERS

L] s ¥ . o a
: all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MMLA432-100)
2 Meters: 100W cutput  MMLI44-100-LS  IW or 3W in 5254 95
I0OW output MMLI44-100-5  10W input $264 .05
- S0W output MML144-50-5 10W inpaut 5214 9%
WW output  MMLI44-30-1S IWor3JWin $109.95%
DK-200/DK-210 I5W output  MML144-25 IW input  $114.95
Electrumc Keyers 412 MHz: JOOW output  MML432-100 LOMW ingwst $399.95
CW is both commumcaion and art SOW outpat MML432-50 1OW inpast $23 95
sharpen your “'fist” with Daiwa precision! IOW output  MMLA32-30.1. IWordWin 3$199.95
PS- 1268- 1296 MHz: Coming soon. Watch for details oy
30A 3DDCDPGWEI' SLI ]IJW ANTENNAS (incl. 50 ohm balun) :
P ﬁp 2 Meter J-Beams: 12.3 dBd gain

8 over 8 Horizon'l pol D8-2M $63.40 ©

D,.l‘.ﬂ'lﬂ-l 1d prot 1."'1';-\"'1 mu |{ ple terminals

8 by 8 Vertical pol DS8-2M-vert $76.95

1250-1300 MHz Loop-Yagi 1206-LY $44.95 70/MBM 48
70 cm/MBM 48  §75.75

70 cm/MBM 88 $105.50 Send 36¢ stamps for full detz.ls

of all our VHF/UHF items
Pre-selector filters Pre-amplifiers Antenni s
Low-pass filters  Transverters  Crystal Filters
. Varactor triplers Converters

Spectrum International, Inc.

Post Office Box 10848 =
Concord, Mass, 01742 USA .-43% @p

82 iT-ﬁOGK/AF-‘I-OBK
Il Mode Active Filters
& | [ [H]]]

Luxuripus selectivity at an affordable price!

COMMUNICATIONS

858 E. Congress Park Dr. Centerville, Ohio 45459. Phone 1-513-434-0031
Exclusive U.S. Agents for these DAIWA products. Dealer inquiry invited.

34 73 Magazine = February, 1984



B :r'.'?'*i' o e o b | Sl | land-held transceivers:

@ Sl e gl g A Deluxe models Regular SALE
o A : b o IC-02A for 2 meters § 319.00 289*
3 IC-02AT w/DTMF..... 349.00 314*

L
B
=¥}

¥ — EERGN = s ST

>

Options - continued Regular SALE .
CF-1 Cooling fan for PS-20.............. 45.00 :E_g:ime:fngMHr lgi
EX-310 Voice synthesizer for IC-751 ... 39.95 Srandard modtl lar SALE
B Troncebiirers Regular SALE SP-3 External speaker ................... 49.50 |¢§a§ﬂ rgm ETS ' H;’jg; 5?5 214°
IC-740 9-band 200w PEP Xcvr w/mic §1099.00 9ages | Speaker/Phone patch - specify radio  139.00 129% (C-2AT with TTP ... 26950 219°
plus FREE PS-740 internal power auppl & BC-10A" Memory back-tp......coiouiias 8.50 PERL SR o e
Y & W EX 9 Relay box with marker............. 34.00 IC-3A for 220 MHz... 269.95 234%

IC-3AT with TTP...... 299.95 239%

IC-4A for 440 MHz... 269.95 234%
IC-4AT with TTP ...... 299.95 239%

350 Fﬂﬂtﬂry Rebate - until g0 ne! § AT-100 100w 8band automatic ant tuner 349.00 314°
+s | AT-500 500w 9-band automatic ant tuner 449.00 399%
gfgfl'"ﬁ‘;ﬁfﬁfrS“D”'”“gggg 1497 B MT-100 Manual antenna tuner.......... 249,00 224%

- - ' AH-1 5-band mobile ant w/tuner....... 289.00 259*

*Ei%i% EE!EI;P{;L:E keyErunit gggg PS-30 20A systems power supply ...... 259,95 233% § Accessories for hand-helds Regular

*FL-45 500 Hz CW filter (1st IF)..... 59 50 GC-4 World clock, .« civiiaviiissaninions 99.95 94% R BC-25U Extra wall charger.........cc..oevvnnen § 10.00

*FL-54 270 Hz CW filter (1st IF) 4;'5{} HF linear amplifier Regular SALE § BC-30 Drop-in ramid Charger ......covviciiinininn 69.00
BB bl e sl Sl ' IC-2KL 160-15m/WARC solid state linear 1795.00 1299 § BP-2* 425ma 7.2v 1w long life battery .......... 39.50

“FL-52A 500 Hz CW filter (2nd F) 9650 gges | 1C-2KL 160-33m/WARS sohd state
SEL-53A 250 Hz CW filter (2nd IF) 9650 89 J| VHF/UHF base multi-mode:
i SSBﬁ,fE,Lgnd' t,ﬂt”} 12020 13 | 1c-251A% 2m FM/SSB/CW xeur......... §749.00 549%

BP-3 Extra 250ma 8.4v 1.5w battery............. 29.50
BP-4 Alkaline battery case......covvivreviiiiariens 12.50

SM-5 8-pin electret desk microphone  39.00 *$50 Factory Rehate - until gone! § BP-5" 425ma 10.8v 2.3w high power batt....... 43.50
HM-10 Scanning mobile microphone  39.50 BC-30 required to charge BP-2/5
MB-12 Mobile MoUNt..eeeeeeeinisnns 19 50 IC-B510 BOW Bl KBV oossonsrrassnmanen $699.00 599° J| CA-2 Telescoping 2m antenna..................... 10.00
*Options also for 1C-745 below. PS-20 20A switching ps w/speaker 229.00 199%¢ § CA-5 5/8-wave telescoping Z2m ant............... 18.95
I[:_}laﬂ 8-band ?HDW PEP Xcur w/mic $329 il 599% EX- “:IE FM ﬂdﬂl]tﬂf .................... 125[][' 11295 EP'I E"‘E IlghtEl.EnHIEEF “’Dr EPE:' ----------------- 95‘}
FL-30 SSB filter (passhand tuning) 59 50 BC-10A Memory back-up............. 8.50 DC-1 DC operation module. .......coovviiiviiinnan 17.50
FL-44/A SSB tilter (2nd IF) 159,00 14455 SM-2 Electret desk microphone...... 39.00 FA-2 Extra 2m flexible antenna ...........ooiie 10.00
EL.45 500 Hz CW filter................ 59 5() IC-271H 100w 2m FM/SSB/CW Xevr .. [BA HM-9 Speaker/microphone........c.o.oovvviines 34.50
A AL e 39.00 PS-35 Internal power supply......... 160.00 144 B LC-2A Leather case without TTP cut-out.......... 34.95
EX-202 LDA interface: 730/2KL/AH-1  27.50 IC-271A 25w 2m FM/SSB/CW Xcvr.... 699.00 629% JJ LC-2AT Leather case w/TTP cut-out.............. 34.95
EX-203 150 Hz CW audio fl!tEfI 39[}{] IC-451A 430-440 SSB/FM/CW :{EW.'“'DS 899 00 769*° ML-1 Zm 2.3w/ 10w Efﬂﬂl fier {USE BP- 5} SALE 79.95
EX-205 Transverter switching unit 2900 IC-451A/high 440-450 Xcvr/ps........ 899.00 769° § ML-25 Zm 20w amplifier.................. SALE 179.95
SM-5 8-pin electret desk mic 39,00 AG-1 15 db preamp for IC-451A/45A 89.00 79% § 3A-TIN 16-button TTP front; 2A/3A/4A.......... 39.50
HM-10 Scanning mobile microphone  39.50 IC-471A 10w 430-450 SSB/CW/FM Xcvr 799.00 719> | CommSpec SS-32M 3Z-tone encoder. ............ 29.95
MB-5 Mobile mount 1950 PS-25 Internal power supply .......... 99.00 89% § CA-3 Extra 220 flexible antenna ......... ki v 9.12
IC-720A 9-band Xcur/ lj{J MHE Hrur$ 1349 00 899°5 EX-310 Voice synthesizer .............. 39.95 CA-4 Extra 440 flexible antenna ................... 912
FL-32 500 Hz CW filter.. ... A HM-12 Hand microphone.............. 39.50 M-12 12 ch marine hand-held........ SPECIAL 269.95
FL-34 5.2 KHz AM filter............... 49.50 wf;"'},f ;?ﬁ‘i" ”"ff?ﬂh“”fff SR 39.00 —— --
SM-5 Desk microphone ............... 39.00 gaite. M=o ]
MB.5 Mobile mount 19 50 IC-290H 25w 2m SSB/FM Xevr, TTP mic  549.00 483*°
e O e o «099.00 gaget ] 1C-360 10w 6m SSB/FM/CW Xcvr ... 489.00439%
PS-35 Internal anér supply 160.00 14425 {ﬁ-ﬁﬂ[ﬂHlFﬂwlr 4330{;4;11 SFSB:FWGW MUELGS S
had o o (RS LA, s 1 ._-"II . ..__.-- .- 7 7 .|.'l.-"
fiif"“'“f' 2.8 Kz wide SSB filter 39T E" IC-22U 10w 2m FM non-digital Xcvr... 299.00 249
SM'é%:;k”%?;;ﬂ?e“"”'""' 39'1]8 EX-199 Remote frequency selector  35.00 i
b i Ly s b IC-25A 25w, 2m, grn leds, up-dn-TTPmic  359.00 319%° B chortwave : " Resular SALE
e 1.740 s above for oiher opions () |IGTEN o show out 45 Wt - 33900 309 | WS EEENEE o ocver arRa D S8
' 16227 20W oM MOBIB ACU oo oo 1BA EX 25T ML s s i 38.00
IC-45A 10w 440 FM Xcvr, TTP mic..... 399.00 359% IC-7072 Transceive interface. 7208 11250
EN-270. CIEsS.entoder s 39.00 FL-44/A SSB filter (2nd IF)........... 159.00 144%:
BU-L Memoey Dackoil._.. Sor vl 38.50 FL-63 250 Hz CW filter (Ist IF)....... 48 50
RP-3010 10w 440 MHz FM repeater... 999.00899 | §p.3 External speaker ................ 49,50
o IR | [ Buy (10) 1C-45A's at one time at our SALE[| e (0L 000" 71 g
u: ?51 9.band Xevr/.1-30 MHz Revr $1399.00 12290 | PRICE & get an RP-3010 at 50% off of LIST.
PS-35 Internal power supply......... 160.00 144°5 USE your Credit Card!
FL-52R 500 Hz CW filter........coeie. 0p 50 895 I1C-120 Iw 1.2 GHz FM Xcvr............. $499.00 449%
FL-53A 250 Hz CW filter.............. 9550 B9*s ) RP-1210 10w 1.2 GHz FM repeater TBA P’\/\J '\\ _
FL-33 ANIIEE v iranviimunnmsss 31.50 Cabinet for RP-1210 or RP-3010 ..... 24500 £
HM-12 Hand microphone............. 39.50 VHE/UHF portables Regular SALE lx\Maﬂercurd - VISA
SM-6 Desk microphone ...........c... 39.00 IC-505 3/10w 6m port. SSB/CW Xcvr $449.00 399 == L
Eﬂ—éﬂ External frequency controller 35 gg BP-10 Internal nicad battery pack  79.50
R-64 High stability reference xtal 56 BC-15. AC Charger ..eeeviverssnmrsasion 12.50 " | AN}
Options: 720/730/740/745/751 Regular SALE EX-248 EMUDIY. . consariis i sasi 49.50 HOURS Mon. thrU Fri. 9-530' Sat 9-3
Bl el st oo MU ACITE R S o a8 | Milwaukee WATSline 1-800-558-0411 answered
s oL it s - IC-402 432 MHz portable 538 xcur 00299 Reyenings until 8:00 pm, Monday thru Thursday.
CF-1 Cooling fan for PS-15........ 45.00 SP-4 Remote speaker for portables 2495 § el Y y

Please use WATS line for Placing Orders.

IC-3PS Power supply for portables 9500 B89 _ ,
B : For other information, etc, please use Regular line.

PS-20 20A switching ps w/speaker 229.00 199
IC-20L 2m 3/10w PEP or FM amp ...... 98.00 B89

CC-1 Adapt. cable; HF radio/PS-20 10.00

Order Toll Free: 1-800-558-0411 """ Ggozisies .

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. 33575 LAS VEGAS, Nev. 89106 CHIGAGO, lilinois 60630
28940 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

Dhip WATS 1-800-362-0290 Fla_. WATS 1-800-432-9424 No In-State WATS | No In-State WATS Phone (312) 631-5181
Outside 1_80(-321-3594 2Ut5i% 1.800-327-1917  No Nationwide WATS  Susid® 1.800-634-6227  fiveie 1-800-621-5802

Ohio
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Strictly for FM Deviates

Ever wonder how the modulation is on your FM rig?
Try this simple deviation meter and find out.

Rudolf E. Six KABOBL
30725 Tennessee
Roseville M| 48066

U nlike AM-SSSB, M
modulation monitoring
on most rigs simply is not
available. It's unusual to see
audio-modulated transmit-
ters without some indicator
to monitor modulation. The
opposite is true of FM trans-
ceivers. The only indication

that your talk power is too
high is distortion at the re-
ceiving end.

The FM deviation meter |
built can be used for moni
toring modulation, frequen-
cy offset between transmit-
ters, etc. Its most attractive
features pay off when, in
conjunction with an audio-
frequency generator, the

transmitter is bench-checked
for equal

deviation on

both sides of the carrier,
maximum deviation, and
audio distortion.

Amateur FM uses narrow-
band FM, *5 kHz maxi
mum deviation from the
carrier. The instrument can
measure +10 kHz deviation
at 146.52 MHz, the common
direct 2-meter frequency. An
audio output with 750usec
de-emphasis is available for
scope monitoring. Most parts

FM DEVIATION METER

(146.52 MHLZ.)

Photo A. Two-meter FM deviation meter.
36 73 Magazine » February, 1984

are available from Radio
Shack, coils and varnable
cap were purchased from
Radio Kit, and the crystal
from Sentry Manufacturing

The heart of the deviation
meter is a 565 PLL FM de-
modulator listed as having a
high linearity of demodulat-
ed output (0.2%). Calibra-
tion proved this out, better
than 1% at the meter. The
circuit uses the heterodyne
method. A crystal-controlled
local oscillator beats with
the incoming signal and the
resulting lower frequency
FM is demodulated by the
phase-locked loop. After fil-
tering, a peak detector dis-
plays the maximum positive
or negative frequency excur-
sion of the incoming signal

How It Works

The internal frequency
generator starts with FET lo-
cal oscillator Q2 at 14.655
MHz. The ouput tank circuit
is tuned to the 5th harmonic;
it drives doubler circuit Q1.
The output is thus 146.55
MHz. The incoming signal
with a carrier of 146.52 MHz
and the local oscillator are
lightly coupled into the mix-
ing diode, D1, resulting in a
beat frequency of 30 kHz
This signal has the modula-
tion of the incoming signal.
To minimize capacitive
loading of the diode, the sig-
nal first goes through high-
frequency choke 1|5 and



then low-pass filter L6-C24.
Amplifier Q3 boosts the sig-
nal approximately 10 times.

The 565 PLL has a voltage-
controlled oscillator center-
tuned to 30 kHz with
C16-R13-R14. Basically, the
incoming signal is compared
with this oscillator and a dc
voltage is generated which
is directly proportional to
the frequency of the input
signal. As the input frequen-
cy shifts, it is this output sig-
nal which causes the vco to
shift its frequency to match
that of the input. The peak
voltage occurs at peak fre-
quency deviation.

This demodulated audio
signal is available at pin 7 of
IC1 and is connected to the
low-pass filter and to the au-
dio output jack through de-
emphasis network R15-C21.
Low-pass filter 1C2a filters
some 30 kHz noise generat-
ed within the PLL. The peak-
detecting circuit, [C2b,
charges C23 to either the
positive or negative peak,
selectable with switch S1.
M1 essentially shows the

peak voltage across C23.
The null mode of S1 is used

ce
Cl
k1|
rl L1

i

for adjusting the difference
between the unmodulated
carrier and local oscillator
to 30 kHz. The output volt-
age from the PLL atpin7 is a
dc voltage since there is no
modulation. Amplifiers 1C2a
and IC2b works as straight-
forward dc amplifiers and
M1 is calibrated at 30 kHz
for zero reading with R16, an
offset potentiometer. Dur-
ing use, zero adjust is made
by changing the local oscil-
lator frequency with C9, the
null control.

Construction

A 7"X5"X3" aluminum
box is used for the enclosure.
The oscillator is mounted on
a separate board and is
shielded from the rest of the
circuitry. Feedthrough ca-
pacitors for power to the os-
cillator and the PLL input
signal are used to prevent rf
leakage. The shielding ex-
tends wall to wall of the en-
closure; slits were filed in
the box lip to let the shields
slide through. Both oscilla-
tor coils were close-wound
with #22 enamel wire. The
top of the coil connects to

e,

3 b=

L1

UHF

26im. RGSB/U

Fig. 1. Cable connectors.

the collector and the bot-
tom end to the power supply.
Tuned-circuit caps should
be temperature-stable NPO
discs or silver micas and are
mounted at the coil with the
shortest leads possible. The
rest of the parts are mounted
thorough the perfboard, bent
over and soldered. The com-
plete oscillator mounts on a
1.5” x 1.75” surface with
¥4"-long spacers.

The mixing diode, D1, is
mounted right behind the
BNC connector. C1 reaches
from the oscillator board,
and L5 leads the signal to
the PLL circuitry. D1 works
best with a minimum of
parallel capacitance. The
PLL and meter circuitry to-
gether with the power supply
also are mounted on perf-
board. The parts are sol-
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dered to flea clips and are
wired at the rear with a Vec-
tor wire pencil. All variable
pots face the back for easy
adjustment when the instru-
ment is out of the enclosure.
The meter is shielded from
all the circuitry since rf
could enter through its face.

The calculated value of
the resistors used in the low-
pass filter are shown on the
schematic. The nearest stan-
dard value is listed in the
parts list. | used a borrowed
LCR bridge to select C19-
C22-R18-R19-R20 to within
1% of the calculated value.
If this is not possible, use
standard values and check
the low-pass filter for flat re-
sponse with an audio gener-
ator. With 1% parts, the
response curve is flat to 2
kHz, drops to approximately

+12%

3

b

R2i

-2y

A~ C26 M

Fig. 2. Schematic.
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Photo B. Bottom view. Signal enters through C14 feed-

through. PLL circuitry and power supply are mounted on one

board.

94% at 3 kHz, and 70% at 5
kHz. For accurate measure-
ments of deviation, an audio
tone of less than 2 kHz
should be used. | used a
1.8-kHz “Sonalert” piezo-
buzzer right into the micro-
phone. These units output a
clean sine-wave tone, easy
for a quick test.

The powersupply trans-
former is mounted in the
back of the box, oscillator
section, and is connected
with a 3-pin molex® connec-
torr The center tap is
grounded to the box at the
transformer. The connecting
cable is constructed from
26" of RG-58/U cable. As
shown in Fig. 1, a UHF con-
nector is soldered to one
end. This will connect to the
T installed at the dummy
load. The instrument end
has a BNC with the center
pin cut short; it does not
connect to the mixing diode
directly but is capacitively
coupled. Mounting different
connectors prevents incor-
rect installation. The cable
should be % wavelength
since, as a stub, it affects the
swr. Never connect a regular
feedthrough cable as it will
blow the diode.

Special attention was
paid to shielding. The instru-
ment can be used with a
small antenna and held
within a few feet of the
transmitter. The rf noise
pickup, however, is a prob-
lem and can cause unpre-
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dictable meter readings. The
best way is to use a tapped
dummy load with coax con-
nections and good shielding
practices.

The microammeter is a
100-0-100 movement lib-
erated from a local surplus
store for $3.50. It is an accu-
rate movement and original-
ly came from a Ceneral Ra-
dio instrument. An off-cen-
ter scale movement can be
used but extra contacts will
be needed on S1 to reverse
the meter.

The parts are readily
available. D1 is a UHF mixer
diode purchased from a local
Radio-TV supply firm. The
negative voltage regulator
and 10-turn pots are avail-
able from mail-order elec-
tronic parts suppliers. Coils,
chokes, and caps are avail-
able from Radio Kit, Box
411S, Greenville NH 03048.
They have a small catalog
listing radio parts which are
almost impossible to obtain
elsewhere. Radio Shack fills

out the remainder of the
parts list.

Calibration and Use

The PLL was calibrated
with an audio generator
monitored by a frequency
counter. A 30kHz audio
tone of approximately 40-mV
p-p output is fed into ampli-
fier Q3 at R26. L6-C24 is dis-
connected, Pin 7, IC1 is
monitored with a dc volt
meter and R14 is adjusted to
a point where there is no
change in voltage between
the audio tone connected
and disconnected. This es-
tablishes the internal vco of
the PLL at 30 kHz. Switch S1
is turned to center position,
or null, and R21 is adjusted
at approximately the mid-
point of its resistance range.
M1 is now adjusted for zero,
or null, with R16.

Parts List
B1 24-\ power-on indicator Fair Radio—Holder
6210-617-0934 and lamp
(#327) .78

C1 3.3-pF disc Radio Kit 20
C2 5 pF (May Radio Kit 20
C3 50 pF be Jameco 39
C5 15 pF disc, Jameco 35
C6 33 pF NPO, Jameco 39
C7 25 pF or Jameco o
C8 100 pF silver mica) Jameco 35
C9 1.8-8.7-pF air variable, null control

(Hammarlund MAC-10 or equiv.) Fair Radio 228-6085 1.25
C10 5-pF disc, NPO, or silver mica (see text) Radio Kit 90
C4, C11, C12 500-pF disc Jameco (3 @ .08) 24
C13,C14 100-pF feedthrough capacitor (2 @ .25) 50
C16 0022 uF Jameco mylar™, A2
C17 1000 pF Jameco mylar .
C18 01 uF Jameco mylar 2
c19 01 uF (see text) Jameco mylar 12
C20 1-uF, 16-V-dc tantalum or electrolytic Jameco 15
c22 0022 uF (see text) Jameco 12
C23 10-uF non-polarized electrolytic Radio Shack 99
C24 003 uF Digi-Key M1332 14
C15, C25, C36 02 uF Jameco mylar (3 @ .13) .39
C26 J1-uF disc, mounted at meter terminals Jameco disc 12
C27, C29 220-uF, 25-V-dc electrolytic Jameco (2 @ .39) 78
C21, C28, C30, C31 .05-uF disc Jameco (4 @ .09) 36
C32, C34, C35 4.7-uF, 16-V-dc tantalum or electrolytic Jameco (3 @ .15) 45
D1 1N84 diode (ECG 112) 1.00
D2, D3 1N914 or equiv. Jameco (2 @ .07) 14
D4 1-A, 50-piv bridge rectifier Radio Shack 89
D5, D6 6-V zener diodes 1N4735 Jameco (2 @ .25) S0
L1 4 turns, #22 enamel wire close-wound

on J.W. Miller 20A000-4 core Radio Kit 3.30
L2 7 turns, #22 enamel wire close-wound

on J.W. Miller 20A000-4 core Radio Kit 3.30
L3 100-uH rf choke (J.W. Miller 74F104A1) Radio Kit 1.45
L4, L5 1.72-uH rf choke (J.W. Miller RFC-144) Radio Kit (2 @ 1.75) 3.50
L6 2-mH rf choke (J.W. Miller 4666) Radio Kit 2.40




Vary the audio generator
above and below 30 kHz
and note the meter move-
ment. An increase in fre-
quency should show an in-
crease in meter movement,
a frequency decrease, a de-
crease in meter movement.
If it is the reverse, inter-
change D2-D3 wires to S1.

Set the audio generator at
35 kHz and adjust the meter
reading to 5 kHz with R21.
Turning S1 to + deviation
should not have any effect
on the meter reading. Con-
versely, adjust for 25 kHz
and note a negative meter
reading of 5 kHz in null, or
—, deviation. Slowly de-
crease the frequency to 20
kHz. The meter should come
close to 10kHz deviation
and then suddenly return to
zero. The PLL has lost con-
trol at that point.

Set the audio generator 1
kHz below the point the PLL
loses control and now slow-
ly decrease the input volt-
age. Again at some input
level the PLL will lose con-
trol. Carefully note this volt-
age; it is the minimum volt-
age required to give full-
scale indication. It could
be as low as 5-mV p-p. For
reliable operation, the volt-
age from the mixing diode,
D1, should be at least four
times this minimum level. |
checked the meter in 1-kHz
steps and found the calibra-
tion better than 1%.

Reconnect the L6-C24
filter to R26 when the cali-
bration is completed. The
local oscillator is tuned up
by first turning the tuning
slugs all the way in. R26 is
monitored with a dc volt-

Photo C. Right side—the internal frequency generator. C1, D1,
and L5 are shown connected to the BNC connector. L4 at the
left top supplies power through feedthrough C13. The molex
connector at the bottom connects to the transformer.

meter, and L2, L1 is tuned
for a peak reading of ap-

Q1 MPS 918 Radio Shack 89
Q2 MPF 102 Digi-Key 54
Q3 2N3904 or equiv. Digi-Key (2 @ .20) 40
ICH LM565 PLL Jameco 1.19
IC2 1458 dual 741 Jameco 59
IC3 LM340T12 Jameco .79
IC4 LM7912CT Jameco 89
R1 470-Ohm, Ye-Watt resistor, 10% Jameco 06
R2, R10 1k Jameco (2 @ .06) iz
R3, R17 10k Jameco (2 @ .06) " &
R4 150k Jameco 06
R5, R6 100 Jameco (2 @ .06) 12
R7 33k Jameco 06
RB 8.2k Jameco .06
Ra 6.8k Jameco 06
R11, R12, R13 4.7k Jameco (3 @ .06) .18
R15 15k Jameco 06
R22 47k Jameco 06
R23 100 Jameco 06
R24, R25 390 Jameco (2 @ .06) J2
R14 5k 10-turn pot, PLL frequency adjust Jameco 43P 1.19
R16 5k 10-turn pot, meter null adjust Jameco 43P 1.19
R21 20k 10-turn pot, meter calibrate adjust Jameco 43P 1.19
R18 10k (see text) Jameco 06
R19 8.2k (see text) Jameco .06
R20 4.7k (see text) Jameco 06
T1 24-30-V-ac c-t transformer Radio Shack 3.99
Xtal 14655.00-kHz crystal (parallel Sentry Mtq.,
resonance, 32 pF) Chickasha OK 73018,

Ref. 289530 8.00
Chassis BUD AC-429 6.10
S1 SP-3T miniature rotary switch Radio Shack #275-1386 1.19
S2 DPDT miniature toggle switch Radio Shack #275-626 1.99
J1 BNC connector, chassis mount, female Radio Shack #278-105 1.59
J2 1/8" miniature phone jack Radio Shack #274-251 45
M1 - 100-0-100-uA dc meter* Radio Shack 0-50-uA

meter

8.95

*Fair Radio lists several 0-50-uA or 0-100-uA movements. Meter-reversing switch arrangement is
needed. Switch S1, Radio Shack 275-1386, can be used.

proximately % wvolts dc.
Make sure the output is the
10th harmonic or 146.55
MHz, with a wavemeter or
such, and not the 11th or 9th
harmonic.

The transceiver is now
connected to the dummy
load with a T connector. At-
tach the special cable and
tune the transceiver to
146.52 MHz direct. Set (9,
the null control, at half
capacitance. Attach a scope
to resistor R26. The scope,
during transmit, should dis-
play a sine wave of approx-
imately 40-mV pp ampli
tude and a frequency above
30 kHz. A value of 5 pF for
C10, installed across (9,
should bring the frequency
to about 30 kHz. The idea is
to have C9 in the middle of
its operating range.

At this point, we are ready
to try measuring deviation. |
tested a 10-Watt unit and a
2-Watt hand-held in high
and low power. With the
deviation meter switched to
null, push to transmit and
zero the meter with the null
control. Turn to + deviation
and hum loudly into the
microphone. The meter will
show maximum positive
deviation. Turn to — and re-
peat for negative deviation.
The reading should be the
same, and at 5 kHz. R
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Art E. Housholder

VoCom Products Corporation
65 East Palatine Road
Prospect Heights IL 60070

Build a Better Hamfest

These hints from 25 years of experience

fter over a quarter of a

century of hamfest at-
tendance as a spectator, re-
tail exhibitor, manufactur-
er, and hamfest committee
member, | have been asked
numerous times to put
down a few thoughts as to
what | and other exhibitors
liked and disliked. | will
comment mostly from the
point of view of exhibitors,
as they probably have the
least input to a hamfest
committee.

Every committee wants
to do the very best job, and
most put in lots of effort
and time with the very best
of intentions. | can remem-
ber several hamfests that
really bent over backwards
to give the exhibitors maxi-
mum exposure to the pub-
lic. We could set up all day
Friday, open the exhibits
Friday night, 6:00 to 10:00
pm, open Saturday, 8:00 am
to 6:00 pm, have a Saturday
night party, and be open on
Sunday from 900 am to
5:00 pm.

The committees in these
instances really did mean
well and had good inten-
tions, but if an exhibitor has
to fly in or drive many hours
Friday to set up, the last
thing he needs is to open
the exhibit area Friday
night. He is ready to col-
lapse for awhile and get
ready for Saturday and/or
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Sunday. After all, he prob-
ably worked the last 5 days
also. Saturday 9:00 am to
3:00 or mavbe 400 pm is
enough for one day of stand-
ing around trying to be alert
and cheerful!

Several hamfests have a
Saturday night cocktail par-
ty with a free bar for the
first hour for the exhibitors
only, then open it up for the
rest of the attendees with a
cash bar. This has worked
quite well in most cases and
Is certainly a good way to
show appreciation to the
exhibitors. And best ot all,
key members of the com-
mittee can be there to get
information as to what the
exhibitors like and dislike
about the hamfest and get
suggestions of how to make
next year's better.

Now here is something
which could be very impor-
tant: A few small exhibitors
may have only one person in
the booth and it is very diffi-
cult for them to take coffee
or rest breaks. Some ham-
fests have local Boy or Girl
Scouts or CAP. squadron
members to help out. Such
local community groups of-
ten are looking tor things to
do and would be happy to
help man a booth and watch
things for a few minutes—or
go and get coffee, donuts, or
a sandwich.

Some committees ar-

will help make your event a success.

range to have coffee and do-
nuts for the exhibitors and
bring them to the booth or
have it available in a central
location; some even have a
room where exhibitors can
sit down and relax for a few
minutes.

| certainly do not mean to
imply that all or any com-
mittees should do all of the
things mentioned here They
are things that | have ob-
served over the years and
are meant only as food for
thought. And some of these
ideas are more important
than others. For example: It
would be a very useful and
desirable thing if all hamfest
organizers provided some
means for exhibitors to be
reached in an emergency sit-
uation. A telephone situated
in the display area or, at the
very least, near the PA sys-
tem would be one possibili-
ty. Another possibility
would be a telephone locat-
ed near the person who is
running the radio talk-in op-
eration. Perhaps both loca-
tions could be covered. In
any case, there have been
emergencies at almost all
hamfests where exhibitors
had to be reached quickly.
Some thought should be giv-
en to this problem.

Hamfest Dates

There are times when it is
difficult or impossible to co-
ordinate vyour event with

others on the same date.
You could be locked into a
date by the facilities that
vou use. lLast vear there
were several hamfests that
had the same dates as others
that we wanted to attend as
exhibitors. | am sure that sit-
uations like this will contin-
ue as it is very difficult to ar-
range no-conflict dates. It
helps, however, it you get
vour date out and an-
nounced ASAP. Keep plug-
ging this date in publica-
tions and on the air if it is a
large affair that you want
the big manufacturers and
dealers to attend. Make sure
that they know the date of
the next one ASAP after the
last one. Some commit-
ments (such as ARRL nation-
al conventions) are made
more than a year in advance
by exhibitors,

Security iIs a major con-
cern with many exhibitors,
and rightly so since some
have many tens of thou-
sands of dollars worth of
equipment on display. Dur-
ing setup times, | have ob-
served many people walking
around convention areas
without benefit of any 1D
(committee, exhibitor, or
general public). I think this is
a real nono, for two rea-
sons. First, when you are try-
ing to set up your area, the
last thing you need is a dis-
traction, especially by curi-
ous committee members or



other exhibitors who prob-
ably are not customers
They may mean well, but as
| said before, an exhibitor
may have left before the
chickens got up that morn-
ing and perhaps drove or
flew many hours betore ar-
riving for a weekend ham-
fest. He may also have
worked the week before and
maybe the last several
weekends in the hamfest
season.

Second, it seems that over
the last tew vears the need
for more and better security
has increased drastically.
I'm not sure why; maybe it's
just the economy, or maybe,
with our lack of ability to en-
force our laws and prose-
cute shoplifters, more peo-
ple are willing to take a
chance. Anyway, could it be
time to need a bill of sale on
your person for your new-
looking HT as you walk in
and out of the exhibit area?
Time ftor a bill of sale torany
package, box, or equipment
that you carry in and out of
the exhibit area? | certainly
hope not, but the Consumer
Electronics Show and others
have had to take this ap-
proach, with guards on the
doors doing briefcase in-
spections, etc.

Last year | went to nu-
merous hamfests that had
equipment stolen right off
displays during show hours.
At the Cedar Rapids na-
tional ARRL convention
last summer, a sharp-eyed
and concerned attendee wit-
nessed an HT slide off a
display and into the wrong
person’s possession. He re-
ported it to the exhibitor
who immediately gave chase
and ran the person right
into the arms of a police-
man. | don’t know if there
was a prosecution or not,
but the name and call of the
individual were known by a
lot of exhibitors in very short

order.

In your tlyers or exhibitor
packages, a map of your lo-
cation with respect to the lo-
cal airport, expressways,
and major landmarks is cer-

tainly nice—along with ap-
proximate times and mile-
ages from them. A list of lo-
cal motels, hotels, and nice
restaurants along with any
800 numbers and local num-
bers, rates, and specialty
menus would make it easier
for a stranger to make a
choice to meet his needs or
desires. Quite often, you can
arrange a block of rooms,
especially in a dead season,
and you can really get a
price break.

SAROC used to hold its
convention the first week af-
ter New Year's Eve—the
slowest weekend in Las Ve-
gas—and got super room
and exhibit-area rates (Now
CES has taken this time slot
for the very same reasons.)
So don’t overlook the expen-
sive convention areas if you
can use them in their slow
times, a little income for
them is better than zero. But
be caretul of union-contract
areas. [he exhibit area may
be inexpensive, but the elec-
tricians and dray people
may turn out to be very ex-
pensive.

An absolute must ftor
good rapport with the com-
mercial exhibitors is a thank-
vou-for-coming letter sent
no later than 30 days after
the hamfest. It also gives
you the excellent opportuni-
ty to include a question-
naire: How did vou like the
hamfest? What could stand
improvement? What ser-
vices or functions would
you like to see added or
dropped? Was there any-
thing exceptionally good or
bad? Did you like the loca-
tion and facilities? The list
can go on and on.

If you use a form letter
that requires only a check
mark (») for ves or no and
includes space for com-
ments, you will get a better
response. If you ask only for
written comments, don't ex-
pect very many to answer
you. Make it easy for the
busy exhibitor to respond.

It is certainly appreciated
when at least one person
from the committee takes
time and comes around

check or money order. No COD.
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Plagued by intermod, images and strong signal overload on
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UPS shipping.
Guaranteed for one year: 15 day return policy.
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once or twice, minimum, to
each booth and asks if there
is anything needed or want-
ed to make it a better show
Such visits should not inter-
rupt a sale or a serious con-
versation. Committee mem-
bers should wear some kind
of ID to let exhibitors know
who they are. And they
should try to talk with the
boss, if possible; all such
good efforts might be for
naught it only the hired help
is seen when the boss might
have something he feels is
important to chat about.
Make sure, in all corre-
spondence to exhibitors,
that there is a phone num-
ber, name, and address of a
responsible person who can
make commitments for the
event or at least will follow
up with a prompt response.
It you have a large event,
supply a committee list of
chairpersons complete with
phone numbers and ad-
dresses and their respon-
sibilities.
Booth

fees at some

events are negotiable, and
at some they are not. Almost
all hamtests need door
prizes that have to come
from someplace, and trad-
ing for them with booth
space is probably one of the
best ways to stretch a ham-
fest budget. | think that
most dealers or manufactur-
ers would rather trade mer-
chandise than pay cash for a
booth. There are bookkeep-
ing problems on both sides
sometimes in doing this, so
play this one by ear to satis-
ty both sides.

In conclusion, I'd like to
add that hamfests are fun
for all concerned, and a lit-
tle more attention to some
of the details can turn a me-
diocre hamfest into a spec-
tacular show  satisfying
to exhibitors, committee
members, and hams alike. |
hope that some of these
ideas and comments will
help your hamfest become
the most successful and
talked-about one this year
and for years to come.l
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120-foot-deep wells near Park City, Kentucky, penetrated cave within two feet of radio
targets. Drill drift caused error. Pipes contain hydrological instrumentation. (Photo by

Caveman Radio

With underground inductive transmission, 300 feet is almost DX.

Frank S. Reid WIMK)\
P Box 5283
Bloomington IN 47402

Samuel S. Frushour)
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Magneticvinduction
equipment which
transmits signals through

the ground is a valuable aid
to cave-mapping and under-

ground rescue. Even more
useful than its communica-
tion ability is its ability to ac-
curately find a spot on the
surface above an under-
ground transmitter. It can
also determine depth within
a few percent, using field-
geometry measurements.

It’s legal! Magnetic induc-
tion is not real radio—it's
simply very-loosely-coupled
transformer action. The FCC
does not define equipment
operating below 10 kHz as
“radio frequency devices.”

How It Works

Inductive communication
is a very old technique (see
“Who Really Invented
Radio?—The Twisted Tale
of Nathan B. Stubblefield,”
73, December, 1980). When
amateur radio was banned
during World War Il, many
hams communicated by
“ground wave,” i.e., magnet-
ic induction and earth-cur-
rent. (“Earth-current” is
transmission of audio-fre-
quency signals through the
ground between pairs of
widely-spaced ground rods
connected to amplifiers.)
Ranges greater than one
mile were claimed.



Skin effect, which causes
rf currents to travel only on
the surfaces of conductors,
normally prevents radio
waves from penetrating
ground or water more than a
few feet. The depth of the
“skin” increases as frequen-
cy is lowered; thus, subma-
rines can receive transmis-
sions from very powerful
VLF stations. Experimenters
have reported successful
cave-to-surface communi-
cations on 160 meters.
Others report positive but
unpredictable results on
higher frequencies.

Audio-frequency magnet-
ic fields penetrate most geo-
logic structures easily. There
are methods for locating ore
bodies, using magnetic-in-
duction equipment as a sort
of giant metal-detector (see
QST, June, 1928).

Inductive communica-
tion is inherently short-range
because magnetic dipole
field strength decreases as
the cube of the distance
from the source, unlike ra-
dio waves which obey an in-
verse-square law. Conduc-
tive overburden will absorb
the signal, but the inverse-
cube attenuation is so pre-
dominant that absorption is
rarely noticeable. Gener-
ating true radio (electromag-
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netic) waves at audio fre-
quencies would require
enormous antennas.

E. R. Roeschlein suggest-
ed using the directional
properties of magnetic
tields to map caves in an ar-
ticle in Electronics, Septem-
ber 23, 1960. Cavers, notably
William Mixon and Richard
Blenz, refined the equip-
ment and developed depth-
measuring technigues which
are independent of signal
strength (several articles ap-
pear in Speleo Digest, 1964).

Equipment

It's easy to get 300-foot
range with very simple
equipment. Longer ranges
are more challenging.

A transmitter is just an au-
dio oscillator driving an am-
plifier which is driving a coil.
Impedance matching is im-
portant for maximum coil
current. Perhaps the most
important part of the trans-
mitter is the keyer—a circuit
to make it go “beep..
beep. = beep.” In addition
to the advantage of saving
battery power, a pulsed sig-
nal is much easier for the re-
ceiver operator to distin-
guish against a background
of interference than is a
steady tone.

A simple resonant coil
connected to an audio am-

SELECT TO RESONATE
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S
T
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CRYSTAL
EARPHONES
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Do

J’ REGENERATION

Fig. 1. One-chip transceiver uses Q-multiplier effect for high
sensitivity and selectivity. Antenna needs no electrostatic
shield. U1 is any 741-type op amp.

WBYTLH operates underground transmitter on 3500-Hz CW,
using microswitch for telegraph key.

plitier will work for a receiv-
er. Use crystal earphones,
because magnetic phones
will cause feedback.

The circuit of Fig. 1 is a
Q-multiplier. The resonant
circuit is in negative feed-
back instead of being simply
connected to the amplifier’s
input. The Q (regeneration)
control taps some of the
output and feeds it back to
the noninverting (+) input.

IMCI596)

The amplifier forms a nega-
tive resistance which cancels
the resistance of the coil. As
the Q control is advanced,
sensitivity and selectivity
get higher and higher until
the circuit goes into oscilla-
tion (infinite Q). Since it will
oscillate, the circuit can also
be used as a very-low-pow-
ered transmitter.

A 60-Hz notch filter will
not get rid of power-line in-

TUMNING = FDHK
FILTER

Bal ANCED
500 M
> - ;—! MIZER
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=
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- 281}

CMOS DIVIDERS

Fig. 2. Receiver with frequency conversion allows very high
gain without feedback problems.
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Fig. 3. A caveradio transmitter. Precise frequency control is necessary if receiver uses very-

narrow-bandwidth filters.

terference, which is not just
60 Hz but many harmonics.
Don’t use active filters indis-
criminately. Very strong in-
terference can intermodu-
late with the desired signal
in an active filter, creating
even worse interference.
Even with crystal ear-
phones, receiver gain can-
not be increased indefinite-
ly. After a certain point, no
amount of shielding and de-
coupling will prevent feed-
back. You can keep the an-
tenna far from the amplifier,

Surface location and depth of transmitter are found by null-
seeking with directional antenna and by measuring shape of

magnetic field.

MANUAL XKEY

but then it’s not portable. A
balanced mixer and local os-
cillator can convert the in-
put frequency to some other
frequency, which can then
be filtered and greatly am-
plified without feedback
problems. Fig. 2 is a block
diagram of one such receiver.

Interference

Power lines are the major
source of interference, even
in isolated areas. Harmonics
of 60 Hz extend well into the
ultrasonic frequencies. Pow-
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er-line interference is usual-
ly directional and can be
partially nulled out by the
receiving antenna. To mini-
mize interference, choose
an operating frequency In
between a pair of power-line
harmonics and use a receiv-
ing filter narrow enough to
reject the adjacent signals.
Resonant-reed or tuning-
fork filters of the type used
in radio pagers can provide
the necessary selectivity.
Such extremely narrow
bandwidths require precise
frequency control and very
slow CW speeds.

Atmospheric noise from
distant thunderstorms can
be a problem in summer.
Daytime atmospheric noise
is minimal around 3.5 kHz
(National Speleological So-
ciety Bulletin, vol. 32, no. 1,
January, 1970). The noise
level increases appreciably
after dark. Atmospheric
noise is polarized such that
it nulls when the receive coil
is horizontal.

What's the best frequen-
cy to use? Mid-range audio
frequencies work well, and
the equipment is easy to

L AF 12V 100 WATT

T 0sC SIREN/PA AMPLIFIER
‘ 20V

Al il TAP
Y

build. | use 3500 Hz. 3276.8
Hz would be a good fre-
quency because it is easy to
generate from a 32.768-kHz
wristwatch crystal. 3276.8
Hz falls in between harmon-
ics of both 50- and 60-Hz
power lines, and so could be
used in any country. At
higher frequencies, ground
absorption increases and
audio amplifiers become
less efficient. Some experi-
menters have tried SSB on
ultrasonic frequencies, but
have found no advantages
to justify the complexity of
the equipment. Below 2
kHz, atmospheric noise and
power-line harmonics are
very strong. Subaudible fre-
quencies below 60 Hz have
been used, with very com-
plex receiving equipment.

The OMECA navigation
system transmits very strong
signals on several frequen-
cies between 10 and 14 kHz.
OMECA stations make
good beacons for testing re-
ceivers. Each station trans-
mits for one second in a se-
quence that repeats every
ten seconds.

Antennas

For best performance,
maximize the magnetic mo-
ment of the coils. Magnetic
moment 1s Ampere-turns
multiplied by the coil’s area.

Doubling the range of an
inductive system requires an
eightfold increase in mag-
netic moment, other factors
being constant. Self-reso-
nance limits the number of
turns a coil may have. An
eightfold increase in current
implies either much larger
wire or a 64-fold power in-
crease. It's easy to see that

*V“

{ ARGE SINGLE-DOS
MULTY-TURN LOOP

400 Hr
VarRiaC

RADID
BRECEIVER

;;‘; uH':]uHD PROBES

Fig. 4. Surface-to-cave transmitter uses large antenna and high
power, so that underground equipment can be small. Surplus
400-Hz transformers are very cheap or free because there is
little demand for them. (Caution — possible shock hazard be-
tween chassis and earth grounds if amplifier has no internal

output transformer.)
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Fig. 5. (a) Received signal disappears when coil is parallel to
magnetic field. (b} Note that magnetic-induction receiver
coil’s sensitivity pattern has null directions in the plane of the
coil, unlike radio loop antennas. (¢c) Nulls are much sharper
than peaks, but with very weak signals you may have to seek

peaks instead of nulls.

the brute-force approach
soon reaches limitations

For a given length of wire,
the optimum antenna is a
single huge circular turn.
Very large loops are OK for
fixed locations, but coils for
direction-finding must be
rigid, flat, and portable
Transmitting coils must be
small enough to fit through
tight cave passages. In any
case, the easiest route to
long range is with coils of
the largest manageable di-
ameter. Build a transmitter
of a few Watts, carefully
match it to the coil, and con-
centrate the rest of your ef-
fort on a good receiver.

Ferrite-core antennas
should perform well if prop-
erly designed. Ferrite cores
can introduce problems of
temperature instability, mi-
crophonics, and magnetic
saturation. Doug DeMaw’s
recent book, Ferromagnetic-
Core Design and Applica-
tions Handbook, published
by Prentice-Hall, is an excel-
lent reference.

Nathan B. Stubblefield
may have discovered the in-
teresting interaction be-
tween the magnetic-induc-
tion and earth-current
modes of communication:
Current injected into the
ground between a pair of
widely-spaced rods flows
around a large underground
area, creating a large mag-
netic moment. An inductive
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receiver will detect the sig-
nal. Likewise, a pair of
ground probes can detect
voltage induced by a distant
current-carrying coil. Some
cave-radio experimenters
have built equipment which
operates in either mode, al-
lowing greater flexibility in
varying conditions of
ground conductivity.

|
|
|
|
|
|
|
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RECEIVER COIL IN
VERTICAL PLANE

Fig. 6. Finding the approximate surface point above the

transmitter (plan view),

Voice Operation

My own equipment was
designed primarily for direc-
tion-finding and minimum
weight. It can transmit from
cave to surface by CW, but
it does not transceive. Two-
way communication i1s not
essential for surveying oper-
ations, but it can be very
useful. (People who don’t
know Morse code can usual-

B

Receiving antenna has inclinometer made from vernier radio
dial and spirit-level for measuring vertical angles.

ly send it intelligibly if pro-
vided with a code list and a
few minutes of instruction
on lengths of dots, dashes,
spaces, letter and word
spacing, and abbreviations.)

For a “downlink™ | use a
12-volt-operated, 100-Watt
police siren/PA amplifier
driving either a large loop of
wire lying on the surface ora
pair of ground rods. A sur-
plus 400-Hz variable auto-
transformer matches the
amplifier to different loads.
The underground voice
receiver has a ferrite-core
coil connected to an audio
amplifier through a high-
pass LC filter which cuts off
at 600 Hz, with 70 dB of re-
jection below 300 Hz. The
filter rejects the strongest
power-line harmonics. A
band of voice energy called
the first formant is lost, re-
sulting in loss of the qualk-
ties that distinguish individ-
uals” voices, but intelligibil-
ity remains. The female
voice works best here.

Magnetic Direction-Finding

Someone must take the
transmitter into the cave to
the point of interest and turn
it on at an appointed time.
The transmit coil must be
horizontal and very accu-
rately level.

Received signal strength
depends on how much mag-
netic flux passes through the
coil. With the plane of the
coil parallel to the field, no



WACOM
DUPLEXERS

Our Exclusive Bandpass-Reject Duplexers
With Our Patented

B, CIRCUIT FILTERS

provides
— ORI
. - —

superior perfor-
mance. especially
at close frequency
separation.

Models available for
all commercial and
ham bands within
the frequency
range of 40 to

960 MHz. .5

TELEPHONE
817/848-4435

- - - L

P.O.BOX 7127 = WACD. TEXAS 76710 = 817/848-4430

CALL LONG DISTANCE ON 2 METERS

TS830/TS930S

IMPROVED!

Yes, spectacularly! By simply adding a Malched Pair of
top-quality Fox Tango Filters. Here are a few quoies from
enthusiastic users:
.. .makes a new rig out of my old TS830S . . .

.. VBT now works the way | dreamed it should . . .

. . Spectacular improvement in S58B selectivity. . .

: eliminates my need for CW filters . ..
... Simple instaliation . . .excellent instructions . _ .
.. . Switched filters 1o new 530S when | traded my oid
830 . _same solid improvement! . .

The 2 1KHz bandwidth Fox Tango SSB filters are notably
superior to both original 2.7KHz BW units but especially
the modest ceramic second IF; our substitutes are both
B-pole discrete-crystal construction. Compare the test
results —Fox Tango Filters vs, Kenwood's:

On SSB with VBT OH—RX BW: 2.0 vs 2.4: Shape Factor:
1.2 v& 1.34; B0dB BW: 2.48 vs 3.41; Ullimate Rejection:
110dB vs 80.

On CW with VBT set for 300Hz BW—Shape Factor: 29 vs
3.33; Insertion Loss: 1dB vs 10dB! Chances are you won't
need them but a new 400Hz CW pair Is now available for
those who insist on the very best CW reception.

COMPLEYERITE & i v e e s Oniy $170 each
FTKB30 or FTKS830 (2.1KHz BW for SSBICW)
FTKB30 or FTK930 (400Hz BW for CW Only)
Each includes a Matched Pair of Fox Tango Filters, all
needed cables, parts, detalled instructions. Specity rig
and bandwidth desired when ordering. Shipping: $3 (COD
+ 51, Air + 32, Overseas + 35). Florida residents: add 5%

Sales Tax.
ONE YEAR WARRANTY
GO FOX-TANGO—TO BE SURE!
Order by Mall or Telephona.

AUTHORIZED EUROPEAN AGENTS
Scandinavie MICROTEC, Maxadien 25

1200, Sandetjord HOFWAY
Dings INGOIMPEX, Pogtfach 28 23,
C-BOTD. ingointadl, W. GEFRMAMNY

FOX TANGO CORPORATION
Box 15944S, W. Palm Beach FL 33416
(305) 683-9587

Only 10 watts drive will deliver 75 watts
of RF power on 2M SSB, FM, or CW. Itis
biased Class AB for linear operation, The
current drain is 8-9 amps at
13.6 Vdc. It comes in a well
constructed, rugged case
with an oversized heat sink
to keep it cool. It has a sen-
sitive C.0O.R. circuitry,
reliable SO-239 RF connec-
tors, and an amplifier
IN/OUT switch. The max-
imum power input is 15
waltts.

2548 North Aragon Ave» Daylon, Ohio 45320+ ([513) 296-1411 14

Our products are backed by prompt fac-
tory service and technical assistance. To
become familiar with our other fine pro-
ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

Model 875
Kit $109.95
Wired & Tested $129.95

% Doppler Direction
Finding

* No Receiver Mods

* Mobile or Fixed

* Kits or
Assembled Units

* 135-165 MHz
Standard Range

New Technol

write for full details and prices.

l [j DOPPLER SYSTEMS,

-~ See List ol Advertisers on page 98

DIRECTION FINDING?

y (patent pending) converts any VHF FM receiver into an advanced
Doeplar Direction Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any four omnidirectional antennas. Low noise, high sensitivitg for weak
signal detection. Kits from $270. Assembled units and antennas also availabl

* Circular LED

Display
* Optional Digital

Display
* Optional Serial
Interface

* 12 VDC Operation
* 90 Day Warranty

e. Callor

5540 E. Charter Oak,

602) 998-1151
Scottsdale, AZ 85254 o

o 425

HI-Q BAL(I;IN

. [ ) - -
S - OF +O
.p = = o o
s e g "-Q
satherproo! Balun
only $13.95 T

HI'Q ANTENNA
CENTER INSULATOR

@

P $E.95 With 50 239 connecto
HI-Q ANTENNA

END INSULATORS

‘ Rugged. hightweighnl, injec

Smiall rugged. hghtweight

wiealheror ool

Replaces center insulator

tion molded of top quaily
malerial, with high diglec

iric qualities and excellent
weatharability. End insula
tors are constructed in a
spiral unending fashion Ic
permit winding of loagding
-oils or partial winding of
luned fraps
. '
Faignd e -
& 09 380 AL 3
| $4.05, = oot Saneraich
WITH MI-0
PRICE WiTH CENTER
MODEL BANDS LENGTH HI-O BALUN INSULATOR
Dipoles
0-80 80,75 130 $31.95 $27.95
D-40 40,15 b6 28.95 24 .95
D-20 20 33 27895 2385
D-15 15 22 26.95 22.85
D-10 10 16 25085 21856
Shortened dipoles
SD-80 BO.75 20 3585 3185
SD-40 40 45 azos 2805
Paraligl dipoles
PD-BO10 B0.40.20,10,15 130 4395 J8.95
PD-4010 40,20,10,15 66 3795 3395
l| PD-8040 80,4015 130 39.95 35.95
PD-4020 40,2015 66 33.85 2595
Dipoie shorenern  only, same g3 mcluded m S0 modeis
S-80 80,75 $11.95 pr
S-40 40 $1095 pr
All antennas are compiete with a H-Q Balun or HI-Q
Antenna Cenler insulator, No 14 antenna wire, cer
amic insulators, 100 nylon antenna support rope (SD
maodeis only 50) rated for full legal power. Antennas
may be usad as an mverted V and may also be usad
by MARS or SWls
Antenna accessones —avaiable with anlanna orgders

Nylon guy rope 450# test 100 feet $4 49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S0-239 coax connectors 55

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

Dealer Ingquiries Invited

Van

Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121
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Fig. 7. Ground zero is pinpointed by finding the spot where
the field is vertical. Then, distances (L) and vertical angles (e)
are used in calculating depth of transmitter.
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Fig. 8. Cave Radio Depth Chart (after W. Mixon). Each curve is
depth vs. field angle for a different horizontal distance from
ground zero. Use any distance units: feet, meters, etc. Exam-
ple: For distance 50" and angle 40°, depth is 102°. Thanks to
Robert F. Blakely for providing this HP-85 computer plot.

flux passes through the cen-
ter and the signal disap-
pears in a very sharp null
(Fig. 5).

Viewed from above, the
field of the transmit coil
looks like straight lines radi-
ating from the center (Fig. 6).
The receiver operator can
home in on the area of the
underground transmitter by
a technique similar to that
of normal hidden-transmit-
ter hunting: Hold the coil in
a vertical plane and rotate
to find the null direction,
then “triangulate.”

Once the approximate
site has been found by hori-
zontal nulls, the location
can be refined to within a
few inches, using vertical
nulls. Fig. 7 shows a side

view of the curved shape of
the field. Point the coil
toward maximum signal,
then tilt it back and forth to
find a null which indicates
the direction of the field
coming up out of the
ground. Move in the direc-
tion of decreasing vertical
angle to find a place where
the null direction is straight
down. Turn 90° horizontally
and repeat the procedure,
getting closer to the center
of the field each time.
“Ground zero” is the point
where the vertical null is
straight down, no matter
what horizontal direction
you point the coil’s axis. An
experienced operator can
usually find ground zero in
about ten minutes and de-
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depth while on location.

Equation

CALCULATOR METHOD
Finding depth by calculator is fast, easy, eliminates plotting
errors, and provides wider range than the graph. (The graph still
has the advantages of low cost and easier error detection.) A
programmable pocket calculator with nonvolatile memory,
such as the Hewlett-Packard HP-29C, is ideal for calculating

HP-29C Program for Depth of Cave Radio

solved for depth:

D=L{3+V9+8tan*0)

4 tan ©

0°<e<90°

01 15 13 00
02 15 34
03 14 54
04 31
05 15 63

gLBLO

g DEG

f TAN
ENTER

g x*

06
07
08
09
10
1
12
13
14
1
16
3 F'j
18

14

15

ENTER
Key in ©
GSB 0O

08
61
09
51
63 fvx
03
51
21
04
61
71
61
12

'Q’+m;u:n:-

-

3}{1, N X4 W

To use: Key in L.

(in degrees).

Example: L=50', ©=45° Depth =89.04’

termine depth in another
ten.

Finding Depth

The receiver antenna
should be mounted on a rig-
id, flat board or framework
and must be equipped with
some type of inclinometer,
such as a carpenter’'s pro-
tractor. Estimate vertical an-
gles to the nearest 1/10 de-
gree when taking data for
depth.

ark ground zero with a
stake or rock. Stretch a mea-
suring tape horizontally away
from ground zero and mea-
sure the vertical angle of
the field at several different
distances away. Use the dis-
tance-and-angle data in the
calculator formula above
or plot the data on the fami-

ly of curves in Fig. 8. Aver-
age the results of several
pairs of data. The depths
should be consistent, falling
near the average value and
randomly either side of the
average. An Increasing or
decreasing trend indicates
an error in ground zero loca-
tion or an unlevel transmit
coil. Most of the error can
be recovered by taking an-
other set of data in the op-
posite direction away from
ground zero and averaging
the results of both sets.

Note that the slope of the
depth function (Fig, 8) is very
steep for small angles, i.e, a
small error in measuring the
angle will produce a large
depth error. For best results,
use only angles between 12°
and 75°. (At vertical angles




near and greater than 90°,
the null is less distinct and.
of course, the signal is weak-
er at greater distances from
ground zero.)

The depth chart (Fig. 8)
derives from the formula:
tan @ = 3LD/(2D*— L3,
where: @ = angle of field
(measured from vertical
=0°), L = horizontal dis-
tance from ground zero, and
D = depth. The formula is
an approximation which as-

hams, especially VLF enthu-
siasts. Experiments on 1750
meters should be especially
Interesting.

Correlation, signal-aver-
aging, and other sophisticat-
ed techniques for weak-sig-
nal recovery are becoming
increasingly attractive to
amateurs with new develop-
ments in integrated circuits.
Very-long-range cave radio
could, of course, be accom-
plished by interfacing short-

T.V.l. problems?

[ EIT?: Tér -"ﬁ" P'EE" ' SR
e ga't:*.::-'-:::cn:- o—ﬁ:ﬁq: e ,.D:-,D:;b:::-::; n;:é.:fp*f.s_f,:-z-cu'n s

et d:.-"\-ﬁc-"\-"lwa-'m

sumes that the transmit coil
iIs very small relative to
depth

Note that the closed

range cave-to-surface links
with conventional amateur
radio equipment. Future
technology may allow com-

Powe: Cul Off jof Maximum Minimum | Frequency

yii g : : Model |(Walls) Frequency | Alienuation [AHenuation) Range Price
':“”"Tf_ of the mag_"Ei“c ‘;?Id munication through the en- 425 | 1000 | 3aMHz | S2MHz | 70db 118 30 Mz | $29.50°
dare ellipses, not circles. Sim- tire Farth on modulated s | 100 | aamez | 57 Mz 50 b |18 30 MHz | $22.50°

$34.00°

ple triangulation cannot be
' $25.00°

used to determine depth (D
= L when & = 71.57° not
90°). An 8 1/2” X 11" work-
ing copy of the depth chart
Is available from the author

63 MH2z

Nab | 6 meter
63 MHz |

beams of neutrinos! 27 | 1000 | 55 MH2
; S0 db

123 | 100 | 55 MHz

& mater

‘Add 32 si'up;}mg
-:::n-:ﬁ hum::ﬁ ng

Nlnma to rnr:tch
- 500hm trcmsm:ﬂers |
i 3. .: = 'c:md antennc:s : _:5

The National Speleo-
logical Society is an or-
ganization promoting

 Julun L s AL OUR PRODUCTS MADE NUSA |
The Future of cave exploring. Their BMR & W!LLIAHSOR

Quglity Communication Products Since 1932

At your Distrbutors write or call

10 Canal Street, Bristol PA 19007 —
LTSS

(215) 788-5581

address is Cave Avenue,
Huntsville, Alabama
35810.

Extending the range of
underground communica-
tion makes a fine project for

TRIONYX INC MANUFACTURER OF ELECTRONIC TEST

COMPLETE SYSTEMS

BUILT ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

coaxial R. F.
on’rennc: switches

i "u 1 ;:.: s
S R e R e

Heavy Duty switch for trué
1 Kw POWER - 2 Kw P.E.P.

1.9 TO 2.5 GHZ

$59.95

-
- 1 -L"\ _.-'"' =
| ‘\“\h. | | | F | -
v\ O\ L7
L i F
"

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION

Single Pole, 3 Position
Desk or wall mount
All unused positions grounded
# 593 - UHF connectors/ $27.25°
# 596 - BNC connectors/ $36.50 °

DOWN CONVERTER
BOARD & PARTS KIT

VARIABLE POWER SUPPLY
BOARD & PARTS KIT

E@ 9.95

ALUMINUM CABINET
ALL HOLES PRE -PUNCHED
$6.95

- 2 Pole, 2 Position, bypasses
= linears, reflectometars, antenna
tuners, etc.

#5094 - UHF connectors / $34.25°

_single Pole, 5 Position, all unused

H3L3W ¢ S6°651 s SHIINNOD AONINDIY4 ZHW 008 LN3IWJIND3I

TO DC H.T. CHARGERS $9.95 AMATEUR TV MICROWAVE SYSTEMS AND KITS

MICROWAVE ALL RG59/U COAX CABLES sitions grounded
ANTENNA KIT.......... $9.95 || COME WITH CONNECTOR e Y §32.00°
DOWN CONV KIT..... $9.95 J ATTACHED #595 - UHF connectors / $32.00°
""" : #5907 - BNC connectors/ $46.50
PGWEH SUPPLY KtT 5995 10” FT ............... $15¢.95
75 FT -213.95 " Shipping and handling for any
CABINET.................. $6.95 :
T BOFT i $10.95 ftem add $2 each
. 4
BT i A ALL OUR PRODUCTS MADE IN USA
TRIO NS ~10¢ PHONE OR MAIL N *@ BARKER & WILLIAMSON
INC (317) 291 7280 = Quaiy Communication Products Since 1932
291 2995 ™ 11 At your Distributors write or cal
6219 COFFMAN RD.
tol PA 19007
INDIANAPOLIS, IN 46268 T x ISR SHas. S0 = ——

W tmri il
PSS

G6°.% Ol S6°9% WHOL SXNONAQ H388NH S6°21L $ YVNNILNVY

DC

(215) 788-5581
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Introducing The SRT-3000
A High Performance RTTY
Communications Send-
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 EL Ec rnﬂﬂl cs y ’ ” c .

787 BRIAR LANE, BELOIT, WISCONSIN 53511 (608) 362-0410

SRT-3000

ED
TUBES BOUGHT, SOLD AND TRAD
SAVE $$$—HIGH $85 FOR YOUR TUBES

Call Toll Free 800-221-0860
Tubes
BT it bt $A5:00/ TABO.. ..o $10.00
P OE Lk oo v o lalid 8000 [73DA......... ™ 27.50
BAURIA . .o ve e BURN OS2 . o5 0 0 s o8008 105.00
AGX20B ... G000 IO i e ..12.50
< 1A s TR B R BB00 " BRI i e e s 82.50
S I (it eyl el vt 26.50
STY E ol P P IOUEY. VO3 v s aies oin-sio 175.00
S E ]S R SR g CECO AR 3SR A 185.00
BRI o e e e e LT SRR e 450.00
| BH8AB Y . < e GBS ER90R . ol 12.50
' , ym— Semiconductors
The SLINKY DIPOLE Antenna MRF 245/SD1416.330.00 MRF 644/SD1088..19.95
A broadband, low S\WR dipole that really works in apart- MRFE 45400 ....,. 1895 2N3055.........; 95.00
ments, small yards, attics, anywhere a small antennais a L o 1250 2N6084......... . 12.50
must. Indoors or out, you can work ANY HF BAND, in- RF Connectors
cluding 10 MHz. No gimmicks or add-ons. Imagine PL2ND . ey 10/$495 M358..........250 ea.
80M in as little as 24 ft.| Complete kit and instructions, i B B e 10/895 M3589..........1.75 ea.
plus 50 ft. of coax. Easy to set up and adjust. More UG175/176.. .. . . .. 10/1.60 Type “N" Twist on
information available - just call or write. UG235/u....... 250 ea. (RG8M)....... $4.75 ea.
UG273/u....... 2,25 ea. Minimum Order $25.00 E
Blacksburg Group $67.95 postpaid (in USA | Allow $3.00 min. for UPS charges

COMMUNICATIONS, Inc. @|
"y 2115 Avenue X Brooklyn, NY 11235
SERVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300

Box 242 Suite 500 Money Back Guarantee
Blacksburg, Virginia 24060  Virginia residents ¢
703/951-9030 add 4% sales tax 1 é

Call CECQ For Your CCTV Security And Color Production Requirements
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Unlock all the potential of your
Commodore 64 and VIC-20* with
RUN.

Explore. . . Experiment. . .Enjoy. ..
Beginner and expert alike will be
taken beyond the manual to the limits
of their abilities. Enter your own game
programs. Construct a simple hardware
add-on. Broaden your scope with unique
applications. . . And. . .get a 13th issue
FREE!

Enjoy key features like these:

e Games for fun & strategy.

® Programming tips help you learn short cuts.

® Candid reviews help you make money-saving
decisions.

® Programs to add to your library.

® [nstructions & tutorials to increase your skills.

® Hardware & software modifications help your
machine work smart.

¢ Unique applications broaden your scope.

Here's a system-specific magazine written with
you in mind. Written by and for the reader to give
time-saving, money-saving hints. You'll get instruc-
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you'll have fun.

*Commodore 64 and VIC-20 are registered trademarks of Commodore Business Machines, Inc.

Commodore 64 and VIC-20
owners are one of the largest
groups of computerists today.
Enjoy the benefits of this with
your own magazine. Be in con-
trol like never before. Order
RUN today and get a 13th
issue free with your prepaid
order (check or credit card)
By | of only $17.97. Send in the
g\ it \ coupon or call toll free
" 1-800-258-5473. In N.H. call
1-924-9471.

Send me a subscription to RUN for only $17.97 per

year. I understand that with payment enclosed or

credit card order I will receive a FREE issue making a
total of 13 issues for $17.97. Save $2.00 off the basic rate!

U CHECK/MO U MC U AE 1 VISA Ul BILL ME

card # exp. date
signature

name

address

city state zip

Canada & Mexico 320.97; Foreign Surface $37.97, 1 year only, US funds drawn on US
bank. Foreign airmail, please inquire. Please allow 6 o 8 weeks for delivery

RUN ¢ Box 954 ® Farmingdale, NY 1173372FE
4




HUSTLER

DELIVERS
RELIABLE /
ALL BAND HF
PERFORMANCE

Hustler's new 6-BTV six-

band frap vertical fixed

station antenna offers

all band operation

with unmatched con-

venience. The 6-BTV

offers 10, 15, 20, 30,

40, and 75/80 meter /

coverage with ex- _

cellent bandwidth 3

and low VSWR. Its

durable heavy

gauge aluminurm

construction with

fiberglass trap

forms and stain-

less stesl hard-

ware ensures

long reliabllity.
Thirty

meter kits

(3O-MTK)

for 4-BTV

and 5-BTV

are also

available.

|

68TV

THERE IS

| sty

A DIFFERENCE
IN QUARTZ CRYSTALS.

International's leadership in crystal design and production is syn-
onymous with quality quartz crystals from 70 KHz to 200 MHz. Accurately
controlled calibration and a long list of tests are made on the finished

crystal prior to shipment.

That is why we guarantee International crystals against defects, mate-
rial and workmanship for an unlimited time when used in equipment for

which they were specifically made.

Orders may be placed by Phone: 405/236-3741. TELEX: 747-147.
CABLE: Incrystal - TWX: 910-831-3177 - Mail: International Crystal Mfg.
Co., Inc., 10 North Lee, PO. Box 26330, Oklahoma City, OK 73126.

Write for Information

IEm|

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee, PO. Box 26330, Oklahoma City, OK 73126

Don't miss our 30 meter excitement.
HUSTLER -

STILL THE STANDARD OF PERFORMANCE.

3275 North “E” Avenue
Kissimmee, Florida 32741

123
An m Company
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APPLIED INVENTION

THE su“Hl:E FOR SOLID STATE /| STATE-OF- THE-ART

GaAs FETS hyHrI'SI.IBISHI

M — Ku Band. Very low noise and medium power
MGF 1100 Dual Gate GaAs FET 2.5dBMF & 4GHz § 7. 35
MGF 1207 (1402 chipn a:1200 package} -
MGFT 404 GUARANTEED 0.65dBNF & 4GHz $66.60
MGF1402 - 0.4 dBNF @ 432, 1.1 dBNF @ 46GHr  $14.00
MGF1412 GUARANTEED 0.8, 0.9 or 1.0 dBNF @ 4GHz $21,—%$34.75
MGF1801 10GHz limear PO 1 50mW £40.75

MITSUBISHI X BAND Hyheid Integrated Circuits with tuneable
Digleciric Resonator (0.12MH2! ® C) Gaks FET Decillators
FO-1010X - 10.4 GHz, 15mw out, UER100 Flange $39.37
FO-1210Y - 11.5 or 12.0.GHz. UEA120 Flange §39.37
* FO-UP11KF . Compiete Heterodyne Rx, 10468 GHz LO $36.22
Can be used for 12.5 GHz terrestrial and DBS
* FO-DP13KF Doppler Module 10.525 GHz UERT00 Flange $43.05
* X-Band 15 0BG die cast horn antanna (UERT00) §17.85
* GaAs FET Preamp 1.7-2.1 GHz, 2.0-2.35 GHz, 20BNF 54%.00

Ak THE SOURCE for RETICON Universal Audia Active Fitters NEW
R5E20 degitally programmed switched capacitor andio fiter 5 785
RS5621 dual section resistor programined SCF ¥ 65
REE22 quad saction resistor programmied SCF $11.07
Oul performs Mational MF-10 Application notes $:2:00

OPTOELECTROMICS from MITSUBISHI and SIEMENS
CW LASER DMDES, HIGH DUTFUT IRLEDS, PN PHOTO DMODES.

MITSUBISHI BIFOLAR POWER TRANSISTORS FOR 900/1236
2502931, 2, 3.4 (1.4 to 30 Wans PO}

MAF 901 Substitute 25C2876, Fi=7GH:, 2 2dBNF @ 1GH: § 1.50
MEC 64535 direct repiacemen!: Siemens BF 74 5 9.66

LEADLESS DESK CAPS 100, 220, 470, 680, pF 10/ § 2.50

MICROWAVE CHIP CAPS - Very low loss VITRAMON PTS00 series

GD2(0.7-1:4 GHz}) GOM1.3-2.6 GHr) GO01(2.6-4.2GHz) $ 1.25
YITRAMON VHF/UHF MPO chips: 10, 100, 1000 pf 5§ 2.50
A-B type PWSHN 1 000pF discoidal Feedthru $ 075

STRIPLINE SHUTTLE TRIMMERS [VOLTRONICS) 0.1-2.5, 0.5-9.0pF § 1.34
-0 SEALED CERAMIC PISTON TRIMMERS (VOLTRONICS) 0.6-9.0pF § 3.58
SAPPHIRE TRIMMERS Johanson 0.4-2 5pF £ 9.47
For WAZGEP preamp Bprague 0.6-4.5pF £ 04T

Tharmo Electric Heat Pumps & Sub-Miniature Cryogenic Refrigerators CALL

IM GX250 glase'tte board, Er=2 55 @ 10GHz 0.031 £0.31 /8. in
0.062 §0.52 5q.1n
E.F.JOHNEON SMA's: Sg.flange Temale §$3.50, Male cable § 2.88

PROMPT SERVICE. SEND FOR CATALDG  MINIMUM DRDER $5.00
VISAIMASTERCARD Accepted. CASH prepay take 5% discount
S&H * ITEMS (UPS) $3.75  ALL OTHER ITEMS §2.50 (15t CLASS)
NY STATE RESIDENTS ADD M. SALES TAX

R.D.2 ROUTE 21 HILLSDALE, NY 12529
518-325-3811 71

CALL

CALL

IF YOU HAVEN'T HEARD OUR BEEPERS
YOU’RE NOT LISTENING!

——————— e —
What's & BEEFER? Sometimes called a ''‘courtesy beep,”

both Faxscan BEFEPERS add a gentle high frequency beep
automatically to the beginning of each transmission and &
low beep at the and. *“Talk-over'' is-a thing of the past!|

INTRODUCING BP-4 ''The FRO'" BEEFER. The FRO 18
state-of-the-art beepingl Includes a digitally-program-
mable fmer (uss it for ID or Smeput warnings). an
sutomatic ‘'Slumber Mcde"' for long battery life (BV bat-

tary required—not included), and programmable volume
control of the unigue double 4-beaep tmeout warning. No
speaker! Uass & plezo-transducer!

Hook-up's a snap with either model] Interfaces to virtusal-
Iy all modern gear Manual supplied with esch BEEFER
Avallable In thres versicns:

“A'' yergiong are complete with case, cable industry-
gtandard 4-pin connectors
veraions are the same as abave but without conrnee-
tors. Add your ownl
varglons are ciroult-board models for custom in-
stallations. Perfect for repeaters or building INTO
your rig

BEEPERS ARE A
FAXSCAN EXCLUSIVE!

BE-4 "'The FRO! BEEFER BP-3 ""The Original"” BEEFER
A $79 All unite are assemblad, tastad, A- $89
B- 8688 carry a 80-day Hmited warranty, B- $48
O- $4B and shipped pre-pajd in US C- $29

Ohio residents add 8% sales taX

EE L\{ INC. ~99

2148 Dorf [rve  Dayton, Onie 48418




Is CW important to you? If so,
there's no better investment in

pleasure than a Bencher
paddie. Offered in both single and
dual lever models, quality built
Bencher paddles are world famous
for flawless keying and responsive
ness, unmatched at any price.

operatin

Write; or see your dealer for full
details-a legend from $4695. ..,

RBCNCHER,INC.

333 W LAKE ST CHICAGO, L 60ROG—312) 263-1808

output and

=454
KIT $49.95

Plus $2.50 Shipping & Handling

Detects human voice but
Iignores noise, steady tones
and Russian woodpecker

i Works for voice signals below
& noise level

7 |deal for net activities

Audio operated — no o s
receiver modification

Connects between audio

1983-84 CATALOG 50c

i DOMAIN™
- SOFIWARE -—
Supporting s COMMODORE computers

Written by users, for usars
* GAMES W UTILITIES W EDUCATIOMNAL W

ViC 20"
collsction # 1 = collection #2 - collsction #3
collection #4 - collection #5 - collection #8

e
Cl Foai B Chuf Sees 8 Codone Pedud 8 Cormpute Fo
Coverage Predai @ Crops @ W Cempmgw: o
Dermery & Loster Dot & Elacore i FICA Tem
[ ]

T e T e — e S R s

&4 collection #1 -~ 84 collection # 2 - 64 collection #3

| 64 coliechon #4 — 84 collechon 25

26+ programs per collection — Tape/Disk — $10.00
COMMODORE 84 COLLECTION #8

GAMES — Aben Capture @ Auto Aslly 8 Domenoss @ Explors
Lost Gold Adv, @ Miche @ Owsn @ superman 8 Tons X

e — i ————— — — . — e —— — —

5 Unlity = Tepes/Disks -~ $10.00 sach
11 Gamas - Teapes/Disks - $10.00 sach
6 Educational — Tapea/Disks - $10.00 sach

DINSET " : Reset Switeh
Works on Vie 20 or Commodors 64 — $5.00
All prices include shipping snd handling. &
CHECK. MONEY ORDERS.
VISA and MASTERCARD sccepted

For A Free Catelog White -~ 148

Public Domain, Inec.
5025 S. Rangebne Ad. W. Miton, OH 45383
10000 am. - 500 pm. EST = Mon. thru Fn
(513) 698-5638 or (513) 339-1725

WG 107 CRar [ e L B T e T L T
T = 1 o [ bl i ==

“SMART” SQUELCH FOR SSB

73 MAGAZINE 8/82
Other Kits:
R-X Noise Bridge (hr 2/77)

General Coverage Reception Drake
R-4C Receiver (UST 5/81)

2 Meter Converter (73 4/82)
'h.-.] ME!EF I]HP T‘-.ﬂ”':'-E:E."J'h'E: ||-" L] H"
Fun-Mitter (73 2/81) Fun-Ceiver (73

fegl)

B
e

! i ol -= ey 3 &7 !
FUl-USLINdION [F3 £/70L) TU

(73 5/82) and others

RADIO{/11

Box 4118, Greenville, NH 03048
(603) 878-1033

speaker

HDLC CONVERTER

USA/AX.25 is the AMRAD approved digital
format STANDARD used on amateur pack-

et radio networks.

PAC/NET SYSTEM

PAC/NET SYSTEM $240.00

System Tested 4.5 x 6" board complete
with all IC s and programmed EPROMS
personalized for each purchaser. Re-
quires only single 8-10 volt Y2 amp power.
1 year guarantee of hardware/soft-
ware/AX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment for FSK.

CustomSystems Custom Programming

BiLL AsSHB

PAC/NET board only

$80.00
Assembled/Tested. NolCs.90day warranty

= AND SON
K2TKN—KA20EG 201-658-3087

Package of all ICs except 2-2716
EPROMSs

» See List of Advertisers on page 98

$80.00

BOX 332 PLUCKEMIN N.J. 07978

MINI JINI™ \ =
Record Keeper” ;31}‘

i)

=
\ « -
-

l fl" {*\

o

Fox Tango proudly presents the
ultimate sequential data base for
Commodore’s VIC 20 and 64K com-
puter users,

VERSATILE

Instantly ready to organize records as soon
as you turn on your computer, MINI JINI is
a cartridge that plugs into the slot in the
back of the VIC 20 or 64K. Designed for
maximum versatility and general use, it
serves anyone with records 10 keep: the
professional, the student, the educator, the
collector, the small business man, the in
vestor, the housewife, and the radio
amateur who may be any of these. MINI
JINI is ideal for those who want to harness
the speed and power of their sophisticated
units for more than RTTY communica
tions and game playing.

POWERFUL

MJ Electronic Filing Cabinet can:
» Alphabetize /sort up to 500 records
e Add, delete, or change records
¢ Search and find records from a bit

of information
* Provide data for printing reports

and labels
* Record data on tape or disk
® Perform arithmetic operations

ADAPTABLE

Besides keeping electronic logs, contest
records, and similar amateur functions, the
MINI JINI Record Keeper is being used
right now for Club and Church rosters,
Real Estate listings, Class and School
records, Stock and Bond portiolios
Business and Personal Inventories, Bank
and Budget matters, Amway and Avon
distributors, Bookstore and Library
recards, — even Newspaper routes! While
such files can be prepared easily by the
user, many are available in time-saving
form on tape cassettes and disks

EASY TO USE
Best of all, MINI JINI is quickly learmed —
in 20 minutes for most users. The secret is
simplicity — from the plain-language
Manual written in tutorial form, to the
single letter commands. Order yours today
and put your computer to WORK

NOW AVAILABLE
MJ Record Keeper for VIC 20 $89 95
MdJ Record Keeper for 64K 389 .95
Optional Ham Radio Packages
ForVIC1541 Disk $14.95
For Datasette . . ® 995

Shipping $3, Florida Salle.s Teﬁ 5'55
Order by Mail or Telephone. We accept
VISA/MC, Checks, and COD Orders

151

FOX TANGO CORPORATION
Box 15944, W. Palm Beach, FL 33416
Telephone (305) 683-9587

73 Magazine = February, 1984




Tom Bowman WA3REY
4 Judy Drive. RD #3
Annvilie PA 17003

Bruce Long WA3PTU

c'o lonospheric Research Lab
Room 224 EF East

Lniversity Park PA 16802

Here’s the Split-Second Timer

In the darkroom or the shack, this beeper has 1001 uses.
Its simplicity makes it the perfect beginner’s project.

Editor's Note: This article, although not exclusively amateur radio oriented, so impressed us at 73 that we are presenting it here. The author
has come up with a nifty audible clock circuit. The timer could be used in a photography darkroom, as suggested by the author, orin the ham
shack to time your exposure of circuit boards. The timer is simple enough to build as a first-time project. We hope you enjoy this project as

much as we did.

l_tLe many hams that I've
talked to, | have a sec-
ond and maybe more ex-
pensive hobby — photogra-
phy. Intlation has made my
photo darkroom even dark-
er with paper costs climb-
ing to over 25 cents a sheet.

Here’s how to interface the beeper. A cube tap is pushed into
the enlarger outlet of the mechanical darkroom timer. The
red wire from the cube tap goes to my photo enlarger and the
brown wire to the beeper. When the timer cycles line voltage
to the enlarger outlet, both the beeper and the enlarger lamp
come on together,

Chemicals spiral upward
along with paper prices
while freelance jobs dwin-
dle. The result is that I'm
very money-conscious each
time | open my bright vel-
low box of printing paper. |
even scrawled ""25¢ a
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sheet” on top of the box,
but that didn't seem to cut
back on the mountain of
wasted paper

With rising paper costs in
mind, | decided that the
cure might be a new dark-
room timer. Too many
prints ended up in the

wastebasket because of
bad dodging and burning
What | needed was a timer
that would help me be
more accurate, print after
print. But the new digital
timers cost more than | was
willing to spend

My old mechanical timer
worked tine as long as | left

Close-up detail of parts placement inside plastic case. The
piezo buzzer is glued to the top of the case. The switch in the
foreground is used to turn off the beeper while focusing un-
der the enlarger.



it set on one particular
time. The problem crept in
when | needed to reset the
timer to a new time to burn
in part of the print. When |
returned the pointer to the
original time to make an-
other print, that new print
never looked the same as
the tirst print.

Enter Bruce WA3PTU

| talked over my problem
with Bruce Long WA3PTU.
We reasoned that an audi-
ble beep sounding each sec-
ond coupled to my present
timer would permit me to
set the timer for, say, 10 sec-
onds and then never move it
again. To add or subtract
printing time would be easy.
All | would have to do
would be to count the sec-
onds that ticked by, then
block the enlarger’'s light
path with my hand when the
correct time was reached.

Dodging and burning
prints could be done more
accurately since | would
hear the passing seconds as |
worked over each print. All
that was needed was an in-
expensive add-on beeper
(and, of course, the circuit
from WA3PTU),

| built the beeper for
about $11. The handful of
parts came from the local
Radio Shack store and fit in-
to a plastic box. Calibration
was simple using only my
wristwatch. The beeper was
interfaced with my dark-
room timer by plugging it in-
to a cube tap shared with
my photo enlarger. The add-
on beeper has made dark-
room life more enjoyable
and cost-efficient—so, let’s
build one.

How It Works

The beeper is simple. A
piezo buzzer sounds each
second that the enlarger
lamp is on. Line voltage is
also routed to the add-on
beeper through a cube tap.
That line voltage turns on a
2N2222 transistor switch in
the beeper. The 2N2222
switches on the 555 timer
circuit by grounding an in-

ternal 9-volt battery. When
the mechanical darkroom
timer shuts off the line volt-
age, the enlarger lamp and
the beeper turn off, for prac-
tical purposes, simultane-
ously.

Part of the 555 timer cir-
cuit was borrowed from
Don Lancaster’s TTL Cook-
book.' | won't repeat Lan-
caster's very complete de-
scription of why the circuit
works. All that's necessary is
to note that the combina-
tion of R1 and C1 produces
a beep about 1 second long.
The 5k pot adjusts the
beep’s volume.

The 500k pot calibrates
the timing cycle. This pot is
carefully adjusted until 61
beeps are timed in 60 sec-
onds. That's right, 61 beeps.
When the enlarger lamp and
the beeper are first turned
on, a beep sounds. That's
the extra beep. | really
wasn’'t sure that | could live
with that tirst beep coincid-
ing with the enlarger lamp
turning on. Now, after 7
months of use, | expect that
first beep and compensate
for it. Look at it this way:
When you have 20 identical
prints to make of the family
reunion, it doesn’t matter if
you remember 5 beeps or 6
beeps as the time for burn-
ing in Aunt Lydia’s face.
What counts is that you con-
sistently give her face that
same extra exposure on
each of the 20 prints if you
don’t want to waste paper.
Whether or not you count
that extra first beep is your
decision.

Building the Beeper

Now let’s build the
beeper. My beeper shown in
the photos was built on a
printed circuit board. How-
ever, a 2" X2" square of
perfboard or an etched and
drilled Radio Shack IC
board, catalogue number
276024, makes construction
simple. The important thing
Is to make certain that you

'TTL Cookbook, Don Lancaster,
Howard W. Sams and Co., p.
174.
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Fig. 1. Add-on beeper schematic.

assemble the parts in an all
plastic box. That's a plastic
box with a plastic panel. Do
not substitute any of the
multitude of boxes avail-
able with aluminum panels.
The 110-volt-ac line is quite
safe as long as it remains iso-
lated inside the case. Alu-
minum panels could pro-
vide a dangerous path out-
side the box.

The circuit board and bat-
tery are friction-fit inside my
case. Don’'t use metal
screws to fasten the board
to the box because of the
shock hazard. Instead, glue
the battery and board to the
case with a few well-placed
dabs of silicone rubber ce-
ment.

A word about parts. No, |
don’t manage a Radio Shack
store or have stock in Tandy
Corporation. The parts list
has Radio Shack catalog
numbers to help beginning
builders. I'm certain that
these commonly available
parts can be found in most
any ham junk box. Parts lay-
out isn’t critical, either. Ob-
serve the polarity of the
piezo buzzer. The schemat-
ic 1s marked to show place-
ment of the red and black
leads.

Operation

| included a switch to turn
oft the beeper while focus-
ing or composing under the
enlarger. When vyou are
ready to make that first
print, turn on the beeper. Set
the mechanical darkroom
timer for your average print-

ing time. l've standardized
on 10 seconds. Never move
the mechanical timer off the
time you selected—in my
case, 10 seconds. If vou
have a dense negative and
must burn in parts of the
print, simply press the me-
chanical timer’s button
again for another 10-second
cycle and count off the ex-
tra time. You will probably
find that the old mechanical
timers are sutficiently accu-
rate when used this way. In-
accuracies creep in when
changing the time setting
back and forth. For this rea-
son it is much more accu-
rate to set the timer and
print as | described than it is
to print for 10 seconds then
reset the timer for another 5
seconds to burn in part of
the print. Consistent dodg-
ing can be done by counting
the beeps as you hold back
underexposed parts of the
negative.

Consistency and repeat-
ability result from using the
beeper and the “hands-off-
the-timer” method. If you
don’t believe me now, wait
until you finish that print
order of 20 reunion pic-
tures. Aunt Lydia will look
the same on each print—
guaranteed.

An Extra Added Bonus

Now that you've built the
add-on beeper and love it,
let’s take it out of the dark-
room. Remember that pic-
ture yvou tried to take last
December of the Christmas
tree and lights after dark in
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the front yard? The Kodak seconds pretty accurately to
Parts List Professional thq;:u:'de sug- yourself in your head? WEFI.
Quantity e Orice gests that with ASA 64 film  the beeper mlghll come in
4 and your camera lens set at handy when making a pic-
f/8, a starting exposure is 5  ture of, let's see, a “moonlit
] Plastic box, 4" x 2-7116" x seconds. Now, you could snowscape.” According to
1-1/16” 270-221 $1.89 count “one-one-thousand, the Professional Photoguide,
{Nntg: Emﬁ st Ot two-one-thousand “ or that's about 70 seconds at
BLEaSEOI0 RS E BRe YOu. vou could build a second t/4, with Kodachrome 64
age and prevent shock.) - ”
1 Diase, itssas 273.060 209 add-on beeper to time that film.
2 Capacitors, 1 uF, 250 WV long exposure. Hmmm Now if | want
dc, mylar'™ metal film 272-1055 All vou need is a PC cord to bracket, that's 140 sec-
(.89 ea.) 1.78 to interface the beeper with  onds and 35 seconds, but
3 Capacitor, .1 uF, 50 WV, vour camera. Build another  then | have to take into ac-
e B i 1ae 19 beeper without the ac line count reciprocity failure,
1 Potentiometer, 500k 271-221 59 Z , ST S : : s :
1 Ptentlometis: Sk 971.917 59 _u::rd' ﬂm_“l transistor switc h- so Or was that 141 beeps
2 Resistors. 100Kk ing circuit. Cut off theendof  and 36 beeps? Anyway, the
Ye Watt. 5% 271.1347 16 the PC cord that mates with  important thing is to build a
1 Resistor. 1k. % Watt. 5% 271-1321 08 a flash unit and solder one  second beeper without line
Resistor, 1 meg, PC cord wire to point A on  cord and interface it with
4 Watt, 5% 271-1356 .08 the schematic and the other  your camera. That way there
2 ?E;EE- silicon switching PC wire to point B. Plug the  won’t be any shock hazard
14 276-1122 20 PC ¢ inte »camera, se e - Y :
1 Diode, 1 Amp, 400 piy 276-1103 69 té‘;ﬁ::;::tzEi,fh_':ndahﬂ;:; The Eacan is simple but
Timer IC, 555 276-1723 a9 AT et [Ilf beeper works :1L.||te*_w§||
1 Transistor, 2N2222 276-2009 79 E’l‘::fg h{*j:{mzi'i E: h};)E':ﬂ;LI{ : Build one and '-;[{.J[l fll?lﬂg
: - : vour darkroom wastebasket
Bracketing is just as easy  with printing paper. Instead,
Total 1102 as counting more or less start thinking about where
_ beeps either side of the rec- you're going to put that new
Catalog aumbers from 1982 Radio Shack Catalog;No, 354. ommended starting expo- tribander with all the money
sure. Think you can count 5 you save B

HAL-TRONIX, INC.

HAL 2304 MH2 DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz2)

2304 MODEL M1 KIT BASICUNITW/PREAMP LESSHOUSING & FITTINGS $19.95
2304 MODEL #2 KIT (with preamp) . . it ... 529.95
2304 MODEL #3 KIT (with High Gain pmnmp} i o IR .. ..53085

MODELS2&3WITHCOAXFITTINGS IN & OUT ANDWITHWEATHER-PROOFED DIE
CAST HOUSINGS

BASIC POWER SUPPLY . _ o PR ot .$18.85
POWER SUPPLY KIT FDH hED'ﬂ'E 1|.|"|.|'ITH GAEE

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

2100-2500 MHZ
" AMR-l COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES
A PC BOARD, POWER SUPPLY, CABLES & CONNEC-
TORS—PRE-ASSEMBLED AND TESTED, 24dB GAIN
OR GREATER.

MAKE IT
EASY TO SAVE

your copies of

Nt i

> Magazine

Your magazine library is your prime reference source—keep it
handy and keep 1t neat with these strong library shelf boxes,
They are made of white corrugated cardboard and are dust resis-
tant. Use them to keep all your magazines orderly yet available

BUY YOUR FIRST UNIT AT $99.95
3 OR MORE UNITS AT $89.95 ea.

*HAM MICROWAVE RECEIVER

NTSC RF Modulator with saw filter £ kit $19.95 for constant reference

(for use with compulers, satellite systems and interfacing) SE"*Stiicking labels a-n: o ATlabe ot fullgwing-
Cabinel, power supply and hardware Sl £12.95 i _ ;
HAL Proximity Keyer | $19.95 80 Micro 73 Magazine Radio Electronics
HAL 1.2 GHz Prescaler buill and tesied : $89.95 Microcomputing OsT Personal Computing

PRE-AMPLIFIER
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH ( - 308 POINTS)
1948 GAIN FULLY ASSEMBLED AND TESTED $8.95

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz, 12dB GAIN

FULLY ASSEMBLED ANDTESTED $12.95
HAL-PA-2.1 GHz 2 STAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER,
MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20dB GAIN. ALSO HAS AN

IMAGE REJECTION FILTER, FULLY ASSEMBLED AND TESTED $34.95

SHIPPING INFORMATION: ORDERS OVER $25WILL BE SHIPPED POST-PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS
THAN 3525 PLEASE INCLUDE ADDITIONAL $250 FOR HANDLING AND MAILING
CHARGES. SEND 20¢ STAMP FOR FREE FLYER.

Haw Trow . g

P.O. BOX 1101 gze
SOUTHGATE, MICH. 48195 .HAL., HAROLE C MORLAND
WBZXH

PHONE (313) 285-1782

inCider cQ HOT CoCo
Desktop Computing Ham Radio  Interface Age

One box (BX1000) i1s $2.00, 2-7 boxes (BX1001) are $§1.50 each,
and B or more boxes (BX1002) are $1.25 each. Be sure to specify
which labels we should send.

Call TOLL-FREE for credit card orders:
1-800-258-5473

/5 Magazine

Attn: Book Sales, Peterborough, NH 03458

[} SHIPPING AND HANDLING CHARGES $2.00 per order, up
to and including a quantity of eight, 25¢ for each additional box
ordered. L]
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TS430S FILTERS

For superior performance at lower cost, use top-
rated B-pole Fox Tango crystal filters to fill the
optional spots in your rig. For exampie, our 1800 Hz
FT2808 equivalent of the YKBBSN has 60/6dB shape
factor of 1.7 compared with 2.0, a price of $55 vs $60,
and squarer shoulders at the top with steeper skirts
all the way down 1o more than -80dB!

For more pleasant audio use our 2100Hz for SSB
and/or our 6000Hz for AM. For CW, our 400Hz unit is
better than the YKBBC, whiie our 250Hz is sharper
than the YKBBCN.

BIGGER IS BETTER!

Fox Tango filters are better because of their discrete
erystal (not monolithic) construction. This makes
them slightly larger than YK filters so they are
patched into the circuit with short lengths ol coax.
Installation is easy—no drilling or circuit changes.
Order with conlidence.

COMPLETE FILTER KITS — $60 EACH

AM—FT2811 (6000Hz Bandwidth)
SSB—FT2808 (1800Hz); FT2809 (2100Hz)
CW—FT2801 (250Hz); FT2802 (400Hz)

Kits include all needed cables, parts, detailed instruc-
tions. Specify the type(s) desired:

Shipping $3 per order, ($5 air). FL Sales Tax 5%.
ONE YEAR WARRANTY
GO FOX-TANGO—TO BE SUREI
“¥>  QOrder by Mail or Telephone.
AUTHORIZED EUROPEAN AGENTS
\ T Scandinavia MICROTEC. Makedien 26,
3200, Sandefiord, NORWAY
Other: INGOIMPEX Posttach 24 49,
D-8070 stadt W. GERMANY

FOX TANGO CORPORATION
Box15944T. W. Palm Beach, FL 33416
Phone: (305) 683-9587

139

RF TRANSISTORS

FRESH STOCK - NOT SURPLUS

2-30 MHz
PiM Mat  MatchiPr PN Med Match/Pr
MRF412 $18.00 $39.00 MRF455 $13.50 $£30.00
MRF421 27.00 58.00 MRF455A 13.50 30.00
MRF 450 12.50 28.00 MRF458 18.00 40.00
MRF450A 12.50 28.00 MRF482 20.00 43.00
MRF453 15.00 33.00 SAF2072 1500 33.00
MRFA435A 15.00 33.00 SRF2769 15.00 33.00
MRF454 16.50 36.00 CD2545 18.50 40.00
MRFA54A 16.50 36.00 CD3424 15.00 41.00

High Gain Matched Pars & Ouads Avanalee
Py Mt Fin Tl
MAF 406 $14.50 MRF475 $ 5.00
MRAFAZZ 38.50 MRFATE 3.50
MRAF433 14.50 MRF477 13.00
MRF435 42.00 SD1407 37.00
MAFLLG 14.50 SD148T 28.00
MAFA4GA 14.50 S10-12 14.50
VHF & UHF TRANSISTORS

Type Mount Rating AT Yeil'@d
MEFZI8 [8) 30w 185175 $13.00
MREFZ40 1 4A0W 145475 15.00
MRF 245 ] BO'W 130-175 27.00
MRFZ4T iFi BOW 130-175 27.00
MEF4SZ [F}) TOW 27-50 20.00
SD1416 iF) BOW 130175 29.50
SD1477 {F) 125W 130175 37.00
SD1441 (F) 150W 130175 83.50
ZMG6081 (%) 15'W 130-175 T.75
| ZNG0B2 (s) 25W 130-175 9.75
ZNG6083 (=) J0W 130-175 975
2ZNE0B4 is) 40W 130175 12.00
25C1055 - 1w 130175 15.00
25C2288 — EW 130-175 20.00
MRFE41 (F) 15W 430-470 18.00
MRAF&44 (F) 25W 430-470 21.50
MAFBA6 (F} 45W A430-470 24.50
MRFG48 (F) B0W 430-470 33.50
Technical  Assistance and  cross-reference

information on CD, PT, RE, SRF & SD PIN's;
Call our Engineering Dept, (619) 744-0728
WE SHIP SAME DAY C.0.D, or VISAIM.C,
Minimum Order $20.00 Add $3.50 Shipping
RF Parts Catalog Avall, OEM & Quantity Discounts

ORDERS ONLY: 800-854-1927

- WESTCOM
T\ Cieraaszoes eiaveciva

(619) 744-0728
~ See List of Advertisers on page 98
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All BUTTERNMUT ANTEMNAL use stainless steel
hardware and are guarantead fora tull Year, For further
inforrmation on thease and other BUTTERNUT products
werita for owr FREE CATALOG!

BUTTERNUT

ELECTRONICS
405 E. Market St. Lockhart, TX 78644

AMATEUR COMPUTER ACCESSORIES

MicroPatichm
model MP-20/MP-64 $429 95
The lowest priced unit availoble
AEA CP1 189.95
CP1/VIC 20 mbatext
CP1/COMM &4 mbatext . . Hot Deal
Software 10% off
Kanironics Interface
with HAMTEXT ............. 19995
Cobra Headsat 4OMHZ .. .. 39.95 6.
Get a pair
MFJ 1224 plus new 1230
or 1251 software for
VIC20/COMMS4
New Hot AEA MicroPaich

C
VHF/UHF

Signal One Milspec ...... . 5995.00
Accessories ovailable.
Rockwell-Collins

Robot 1200¢ high resolution
color SSTV

Dowkery
BIRD 43 - Elements
Call for other BIRD items!

MADISON

Electronics Supply

1508 McKinney
Houston, Texas 77010

713-658-0268
TOLL FREE - ORDERS ONLY

1-800-231-3057
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MFJ] TUNERS

QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ-941D 300 WATT VERSA TUNER I

(+34)
watt ranges, Read forward/reflected power.

New antenna switch! Front panel mounted. Select 2
coax lines, direct or through tuner, random wire/
balanced line or tuner bypass for dummy load.

New alrwound inductor! Larger more efficient
12 position airwound inductor gives lower losses and
more watts out. Run up to 300 watts RF power output.

Matches everything from 1.8 to 30 MHz:
dipoles, inverted vee, random wires,
verticals, mobile whips, beams, balanced
and coax (ines.

Built-in 4:1 balun for balanced lines.
1000 V capacitor spacing. Black.
11 x 3 x 7 inches. Works with all
solid state or tube rigs.
Easy to use anywhere.

MFJ-9498B
300 WATT

DELUXE VERSA
TUNER Il

s'l 39'.5 MFJs best
J00 watt
(+4) Versa
Tuner |I. Matches every-
thing from 1.8 - 30 MHz,
coax, randoms, balanced
lines, up to 300W out-
put, solid state or tubes.

Tunes out SWR on di-
poles, vees, long wires,
verticals, whips, beams,
quads.

Bullt-in 4:1 balun.
300W, 50-ohm dummy
load. SWR meter and 2
range wattmeter (300W
and 30W).

6 position antenna
switch on front panel, 12
position air-wound in-
ductor; coax connectors,
binding posts, biack and
beige case. 10x 3 x 7 in.

1
T
|
|

$32

(+3$10) only 10 3/4"W x 4 1/2"'H x 14 7/8"D.

Matches coax, balanced lines, random wires — 1.8 to 30 MHz. 3 KW PEP-

the power rating you won't outgrow (250 pf-6KV caps).

Roller Inductor with a 3-digit turns counter plus a spinner knob for precise
Inductance control to get that SWR down to minimum every time.
Bullt-in 300 watt, 50 ohm dummy load, bullt-In 4:1 ferrite baiun. 9

Bullt-in 2% meter reags SWH plus torward and refiected power in 2 ranges

95 MFJ's fastest selling tuner packs in plenty of new features.
® New styling! Brushed aluminum front. All metal cabinet.
New SWR/Wattmeter! More accurate. Switch selectable 300/30

MFJ-8408B, $79.95, 300 watts, SWR/Wattmeter, antenna switch on rear.

No balun. 8x 2 x 6 in. eggshell white with walnut grained sides.

® @

MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

95 Meet “‘Versa Tuner V"', It has all the features you asked
® for, including the new smaller size to match new smaller rigs -

ORDER ANY PRODUCT FROM MFJ AND TRY IT-ND
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING).

* One year unconditional guarantee * Made in USA.

* Add shipping/handling shown in parenthesis
» Call or write for free catalog, over 100 products.

MFJ-981, $239.95. 3 KW, 18

MFJ-945, £79.95, like MFJ-9408 with balun, less antenna switch.
MDJ-944 579 .95, like MFJ-940B with balun, antenna switch on

front panel, less SWR/Wattmeter.
Optlonal moblle bracket for 9408, 945, 944, $5.00.

MFJ-900 200 WATT VERSA TUNER

Matches coax, random wires 1.8-30 MHz. 549'!!
Handles up to 200 watts output; efficient @
airwound inductor gives more watts out. (+34)
5x2x6 in. Use any transcelver, solid state or tube.
Operate all bands with one antenna.
OTHER 200 WATT MODELS:
MFJ-901, $59.95, like 900 but includes
4:1 balun for use with balanced lines.
MFJ-16010, $39.95, for
random wires only. Great for
apartment, motel, camping
operation. Tunes 1.8-30 MHz.

MFJ-962 1.5 KW
VERSA TUNER Il

to1.5 $229'I5'

KW PEP (+510)
and match any feedline
continuously from 1.8 to
30 MHz; coax, balanced
line or random wire.
Built-in SWR/Wattmeter
has 2000 and 200 watt
ranges, forward and re-
flected power. 2% meter
movement. 6 position an-
tenna switch handles 2
coax lines (direct or
through tuner), wire and
balanced lines. 4:1 balun
250 pf 6 KV variable
capacitors. 12 position in-
ductors. Ceramic rotary
switch. All metal black
cabinet and panel gives
RFI protection, rigid con-
struction and sleek styl-
ing. Flip stand tilts tuner
for easy viewing.
5% 14X 14 inches.

Run up

(200 and 2000 watts). Meter light requires 12 VDC. Optional AC adapter

MFJ-1312 is available for $9.95.

6-position antenna switch (2 coax lines, through tuner or direct, random/
balanced line or dummy load). SO-239 connectors, ceramic feed-throughs,

binding post grounds.

Deluxe aluminum low-proflle cabinet with sub-chassis for RFI protection,

black finish, black front panel with raised letters, tilt bail.

position switched dual inductor.
SWR/Wattmeter. 4:1 balun.

MFJ ENTERPRISES, INC.
| Box 434, Mississippi State, MS 39752 |
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TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE
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MFJ RTTY

RTTY/ACSII/ AMTOR/CW
INTERFACE ;
CARTRIDGE
FOR
VIC-20/C-64

NE

Most versatile RTTY/
ASCII/AMTOR/CW Inter-
face cartridge available for
VIC-20 and Commodore
64. Gives you more features, more performance,
more value for your money than any other interface
cartridge available.

Same interface cartridge works for both VIC-20 and
Commodore 64. Plugs into user’s port,

Choose from wide variety of RTTY/ASCII/CW,
even AMTOR software. You are not married to one
on-board software package. Use MFJ, Kantronics,
AEA plus most other software cartridge, tape or disk.

850 Hz and 170 Hz shifts on receive and transmit.

Has mark and space outputs for scope tuning.
Normal/Reverse switch eliminates retuning.

True dual channel mark and space active filters and

automatic threshold correction gives good copy when
one tone is obliterated by QRM or selective fading.
Easy, positive tuning with twin LED indicators.
Narrow B00 Hz active CW filter. Automatic PTT.
Exar 2206 sine generator for AFSK output.
Shielded XCVR AFSK/PTT Interface cable provid-
ed. Plus or minus CW keyed output. FSK out.
Powered by computer (few mA.), no power adapter
to buy or extra wire to dangle or pick up/radiate RFI.
Glass epoxy PCB. Aluminum enclosure. 4Y2x4Vax1"".
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AMTOR

COMPU'I'ER INTERFACES

GENERAL PURPOSE RTTY/ASCIl/
AMTOR/CW COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers.
Uses MFJ, Kantronics software and most nther R'I'I'VICW software.

R e i S M i et el e
L) DT

R
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MFIRTTY OW :
COMPUTER INTERFACE

MODEL M r224 3

’ aev K

MFJ Software plus MFJ Interface for VIC-20/C-64

Software cartridge alons, $49.95. Order MFJ-1250
for VIC-20, MFJ-1251 for Commodore 64.

Includes cable to Interface MFJ-1224 to VIC-20 or C-64,

MFJ-1224

*129% | *QQ*

MFJ INTERFACE plus MFJ
SOFTWARE CARTRIDGE

| for VIC-20 or Commodore 64.
MFJ-1228 PLUS MFJ-1250 $ 99 95
Save $20.00

or MFJ-1251 for one low price
SOFTWARECARTRIDGE FOR
VIC-20/C-64 MFJ-1250/MFJ-1251

Powerful MFJ software $ 49 95

cartridge for VIC-20 (MFJ-
1250, $49.95) and Commodore 64 (MFJ-1251,$49.95).
Plugs Into expansion port. Developed by MFJ.
Features RTTY/ASCII/CW send and recelvs, split
screen display, type ahead buffer, message ports,
status display, automatic CW speed tracking, parallel
and VIC serlal printer compatibllity plus much mors.

SUPER RTTY FILTEH

Super RTTY

filter greatly
improves copy under * -
crowded, fading and weak shgnal cnnn:lltluns Improves

any RTTY receiving system. 8 pole bandpass active
filter for 170 Hz shift (2125/2295 Hz mark/spacs). 200
or 400 Hz bandwidths. Automatic noise limiter. Audio
in, speaker out jacks. On/off/bypass switch. “"ON"
LED. 12 VDC or 110 VAC with optional AC adapter,
MFJ-1312, $9.95. 3x4x1 inch aluminum cabinet.

New MFJ-1224 RTTY/ASCII/AMTOR/CW Com-
puter Interface lets you use your personal computer
as a computerized full featured RTTY/ASCIl/
AMTOR/CW station for sending and receiving. Plugs
between rig and VIC-20, Apple, TRS-80C, Atari,
T1-99, Commodore 64 and most others.

Use MFJ (see MFJ-1250/1251 below) software for
VIC-20, Commodore 64 and Kantronics for Apple,
TRS-80C, Atari, TI1-99 and most other software for
RTTY/ASCII/AMTOR/CW.

Easy, positive tuning with twin LED Indicators.

Copy any shift (170,425,850 Hz and all other shifts)
and any speed (5-100 WPM RTTY/CW and up to 300
baud ASCII).

Copies on both mark and spacs, not mark only or
space only, to improve copy under adverse conditions.

Sharp 8 pole 170 Hz shift/CW active filter gives
good copy under crowded, fading and weak signal
conditions. Automatic noise limiter suppress static
crashes for better copy.

Normal/Reverse switch eliminates retuning. +250
VDC loop output drives RTTY machine. Speaker jack.

CW INTERFACE CARTRIDGE
FOR VIC-20/C-64

$ 39 95

High performance CW
Intarface cartridge. Gives
excellent parformance
under weak, crowded, nolsy

conditions. Works for both VIC-20 and Commodore
64. Plugs into user’s port.

4 pols 100 Hz bandwidth active filter. 800 Hz
center frequency. 3 pole active lowpass post detection
filter. Excluslve automatic tracking comparator.

Plus and minus CW keying. Audio In, speaker out

jacks. Powered by computer.
Includes Basic listing of CW transmit/recelve pro-

gram. Available on cassette tape, MFJ-1253, $4.95
and on software cartridge, MFJ-1254, $19.95.

You can also use MFJ-1250 (VIC-20) or MFJ-1251
(C-64), $49.95 sach, RTTY/ASCII/CW software cart-
ridge. Or use Kantronics, AEA and others.

Also copy RTTY with single tone detection.

AFSK tones. Standard 2125 Hz mark and 2295/2975
Hz space. Microphone line: AFSK out, AFSK ground,
PTT out and PTT ground.

CW transmit LED. External CW key jack.

ing to nearly any personal computer with most appro-
priate software. Available TTL lines: RTTY demod
out, CW demod out. CW-1D Input, +5 VDC, ground.
All signal lines are buffered and can be inverted
using an internal DIP switch.

Clay Abrams with TRS-80C, N4EU with TRS-80 III,
IV. Some computers with some software may require
some external components.

12-15VDC or 110 VAC with adapter, MFJ-1312,19.95.

Automatic tracking copies drifting signal.
Exar 2206 sine generator gives phase continuous

FSK keying output. Plus and minus CW keying.

Kantronics compatibie socket.
Exclusive general purpose socket allows interfac-

Use Gaifo software with Apple, RAK with VIC-20,

Metal cabinet. Brushed alum. front. Bx1%x6 In.

MFJ-1223, $29.95, RS-232 adapter for MFJ-1224.

UNIVERSAL SWL RECEIVE
ONLY COMPUTERINTERFACE
FORRTTY/ASCII/ AMTOHI CW
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Use your
personal computer ’ MFJ-1225 [Ill.-ls MFJ- 125'“
and communications | or MFJ-1251 $99.95,
receiver to receive commercial, military and amateur
RTTY/ASCII/AMTOR/CW traffic.

Plugs between recsiver and VIC-20, Apple, TRS-
80C, Atarl, TI-99, Commodore 64 and most other
personal computers. Requires appropriate software.

Use MFJ(see this ad), Kantronics, AEA and most
other RTTY/ASCII/AMTQOR/CW software.

Coples all shifts and all speeds. Twin LED indicators
makes tuning easy, positive. Normal/Reverse switch
eéliminates tuning for Inverted RTTY. Speaker out
jack. Includes cable to Interface MFJ-1224 to VIC-20
or Commodore 64. 4Y2x1Vx4% Inches. 12-15 VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH- Eg ff;:f’;:ﬁﬂ%“i g:EHEHEAHEST =
IN30 DAYS FOR PROMPT REFUND (LESS SHIPPING) S00.647. 1600 -
e One year unconditional guarantee » Made in USA. i " . Ca —
. Add y:mumh shippi sy s 601-323-5869 in Mississippi and out- | mostwrcord
' o omnl ety RIERTERI e ide continental U.S.A. Telex 53-4590 (xﬁ_ ‘%J
al G | M - e |

for free catalog, over 100 products. Box 494, Mississippi State, MS 39762
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Bill Cikas
1627 Paradise Boulevard
Rockford IL 61103

Peak Your Picture With

Home-Brew SSTV Test Gear

Go from gray scale to color bars with these simple generators.

In my spare time | enjoy
viewing slow-scan televi-
sion on my home-brew
monitor and like to keep up
to date with advances in
this field. Also, | enjoy de-
signing with all types of in-
tegrated circuits, CMOS in

No monitor should be without them.

particular. Thus, | have
combined these two inter-
ests into the two projects
described here. Each gener-
ator has nine ICs and few
other components and both
can be built for well under
$100

w

s

.

The SSTV gray-scale gen-
erator is used as a standard
to adjust brightness and
contrast levels on commer-
cial slow-scan monitors and
to peak sync and bandpass
filters on home-brew equip-
ment. It also can be used to
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Fig. 1. CMOS SSTV gray-scale generator.

check repairs or modifica-
tions on any monitor.

In addition to the above-
mentioned operations, the
SSTV color-bar generator is
useful when selecting red,
green, and blue filters for
color slow-scan photogra-
phy. It provides a pattern
with these colors plus mix-
tures of them into blue-
green, violet, yellow, and
white.

Gray-Scale Generator

The MM5369 is a crystal-
controlled oscillator provid-
Ing a square wave at 358
MHz. This signal is divided
by a factor of 10 through
each of the 4017 dividers. A
35.8kHz signal is present on
pin 9 of the 4520 binary di-
vider. A binary code is fed
into the 4514 decoder.

Meanwhile, the 4069
clock provides a 240-Hz
square wave to pin 1 of the
other binary divider in the
4520 package. Here, the bi-
nary-coded output selects
one of the 16 available input
pins from the two 4051 digi-
tal selectors and passes
reset information from the
4514 decoder through pin 3
of both 4051 ICs to the reset
pin (pin 15) of the first binary
divider.



As the 16 input pins are
swept through (top to bot-
tom on the schematic), the
35.8-kHz frequency is divid-
ed by factors of 15,12, 10, 9,
and 8 respectively. This will
constitute one scan line on
the monitor. The 40248B
takes frequencies from the
“0” pin (pin 11) of the 4514
and divides all by a factor of
two. The result is an SSTV
gray scale with frequencies
within one percent of 1200,
1500, 1800, 2000, and 2250
Hz. All are 50/50 duty-cycle
square waves so gray-scale
shades will result only from
changes in frequency. The
only adjustment necessary
is horizontal sweep speed.

Color Bars for SSTV

The same general opera-
tion of the gray-scale gener-
ator can be redesigned to
give us the three frame pat-
terns necessary to produce,
photographically, a slow-
scan color-bar frame.

We start again with a
3.58-MHz oscillator and di-
vide by a factor of 100, this
time in a single 4518. A 35 8-
kHz signal is fed to pin 9 of
the 4520 and a binary-coded
output is available at the ad-
dress inputs of the 4514. Al-
s0, a clock frequency of 120
Hz is provided at pin 1 of the
4520 and a binary code is
presented to a single 40571.

The action of the 4051
and the two sections of the
4053 can be described as
switches in series. Binary
data on address pins 9, 10,
and 11 of the 4051 and con-
trol pins 9 and 10 of the 4053
will route data from the
4514 pins 15, 14, and 18 to
pin 15 of the 4520. The tim-
ing of these connections will
produce horizontal and ver-
tical pulses as well as full
cutoff and saturation (black
and white) bars when viewed
on the monitor. When look-
ing at the three frame pat-
terns, one can see a relation-
ship forming between the
width of the bars and the
square-wave frequency at
the RGB select switch.

A 555 timer is used as a
98/2 duty<cycle clock to

» See List of Advertisers on page 98

control pin 10 of the 4053.
This clock and the bottom
4053 switch provide a verti-
cal sync option for the gen-
erator. For about two scan
lines worth of time, the gen-
erator will produce a 1200-
Hz tone. The monitor will
look at this tone as a vertical
sync pulse.

The 4013 is a divide-by-
two stage that operates
identically to the 4024B in
the gray-scale generator.
The output inverter is not
necessary if one has a “B”
series 4013 device.

Going Further

The heart of these audio-
tone generators can be a
good starting point for other
projects. Add a memory
(ROM) and send graphics or
vour call letters without a
computer. Build a flying
spot scanner, vidicon cam-
era, or a totally solid-state
SSTV camera with the new
Reticon photodiode arrays
(see Radio Electronics,
March, 1982, page 75). 1

72 0698

Computer
Protection

LINE’

CONDITIONER

® Lightning Spike Damage

Prevents:
® Computer Damage
¢ Brownout Interruptions

¢ Disruptive Line Noise
® Program Errors

Regulator  Filter e Suppressor

KLR-250A

250 Watt Load

KLR-250A-1S0 250 Watt Load; Patented

KLR-500A

Filter Isolated Sockets
500 Watt Load

KLR-500A-150 500 Watt Load; Patented

Filter Isolated Sockets

Shipping: $12.75 Land; $45.50 Air

Agk Your Local Dealcr

$291.95

$390.95

$445.95

/7, Electronic Specialists, Inc.
ST EnumMah Street, Box 389, Natick, Massachusetts 01 760

Toll Free Order Desk 1 ?EEG-EEEJA-_E 76
MasterCard, VISA, American Express
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Bob Myers KCOEW
729 Dawn Avenue
Ft. Collins CO 80524

hen the Linear IC Hall
of Fame is estab-
lished, it's a pretty safe bet
that among the first to be in-
ducted will be the opera-
tional amplifier, or op amp.
From the venerable 709 and
741 to the latest wideband
wonders, this class of com-
ponent has found its way in-
to more circuits than prac-
tically any other chip.

The op-amp IC has made
possible designs that would
have been prohibitively ex-
pensive or complex just a
couple of decades ago. You
can filter with them. You
can amplify with them. You
can add, subtract, multiply,
divide, integrate, buffer,
mix, and oscillate with them.
And if you can learn just a
little bit about how to use
these  versatile gizmos,
you’'ll find that design chal-
lenges that looked almost
impossible can be simple—
with some imaginative use
of “Op Art.”

Op Art

Include the ubiquitous op amp in your next circuit.
KCOEW tells how.

Simply put, an opera-
tional amplifier is just a very
high gain voltage amp with
high input impedance and
practically no output im-
pedance. A typical op amp
will show a voltage gain of
several hundred thousand,
with an input impedance in
the megohms.

On a schematic they're
not much to look at—Fig. 1
shows the ubiquitous trian-
gle symbol of the op amp.
The inputs are marked +
and —, denoting the invert-
ing and non-inverting in-
puts, respectively. The out-
put is at the tip of the
triangle.

The op amp is really a dif-
ferential-input device, mean-
ing that the output is an am-
plified version of the voltage
difference between the two
inputs; the + and — sym-
bols merely give an indica-
tion of the polarity, or phase,
of the output with respect to
the input. Both inputs must

EQUATIONS
T Na= Vo — BV
2 Vig = AV,
3. Vou = AlVin — FVou)
4. Vou = Vi (A1 + AF)
5. Vout = Vin (MAF)
6. Vour = Vin (1/F)
7. VNout = Vin [MR1ART + R2))]
B. V,u = Vi (1 + R2/IRT)
9. Vou = —Vjp(R2R1)
10. Vg, = =[VI(RF/R1) + V2(RF/R2) + V3(RF/R3) + .. .]
1. Vo = (V1 = V2) (R2/R1)
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be used for the output to do
anything meaningful.

So we've got a part which
will amplify a voltage by a
hundred thousand times or
more. Seems like just the
thing for a stage with lots of
gain, right? Just think, we’ll
feed the input a few milli-
volts (maybe from that turn-
table over there) and drive
our speakers directly from
the output!

Well, not quite. The op
amp isn't meant to be a
power amplifier, and that
hundred-thousand gain sim-
ply isn’t usable in this fash-
ion. This gain figure, called
the open-loop gain, is very
important but not like this.
The op amp, or any other sin-
gle stage with this much
gain, tends to be very unsta-
ble when run without some-
thing to keep it under con-
trol. That doesn’t mean that
all this gain is useless; we've
just got to find the right way
to apply it. The thing that
makes the op amp’s huge
gain very desirable (and the
key to most op amp applica-
tions) is the principle of
feedback.

Feedback simply means
that we're going to take a
small portion of the output
of a given stage (or series of
stages) and return it to the

HNON-INVERTIMNG
INPUT =17

auT
INVERTING INPUT &— -

Fig. 1. The symbol for the
op amp.

input. Feedback can cause
an otherwise stable circuit
to suddenly go into vio-
lent oscillation—as anyone
whao's ever spent some time
with PA systems knows! The
squealing heard when a mi-
crophone is placed too
close to the speaker it’s driv-
ing is an example of positive
feedback —the output sig-
nal is returned in-phase with
the input, adding to it and
driving the system farther
and farther into oscillation.
But if you return the output
so that it is out of phase with
the input, in negative feed-
back, you can actually im-
prove the stability of the cir-
cuit. Here’s how it works.

Consider the simple block
diagram shown in Fig. 2. The
triangle here is used to in-
dicate some amplifier (not
necessarily an op amp) with
a voltage gain of A. This
means that the output
voltage is A times as big as
the input voltage (Vi,). Vi, is
applied to the amplifier so
that it appears as the volt-
age difference between the
two input leads, so we’re
still talking about a differen-
tial amplifier.

So far, no big deal, right?
But suppose we add a block
which returns a part of the
output back to the input, as

L +
YIN A

T

Vour

O -

Fig. 2. An amplifier with a
voltage gain of “A.”
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Fig. 3. An amplifier with
feedback.

in Fig. 3. Here, the block
marked F is doing just that.
We'll use F as the gain of this
block, saying that F times
the output is fed back to the
input. In Fig. 2, the output
was just an amplified ver-
sion (A times) of the input.
But what's happening in this
new arrangement!?

Well, the output of the am-
plifier—the triangle stage—
still has to be A times as big
as the input. But the input to
the amplifier is no longer
just the input signal, Vj,. The
input to the amp—the volt-
age difference between the
two input terminals—is now
the difference between Vi,
and F times the output. If we
call this signal V, (for volt-
age at the amplifier), we can
write Equation 1 (see box).

It is this combined signal
that the amplifier block is
working with, so the amplifi-
er output (and the output
of the whole thing, since
they’re the same) must be A
times V; (see Equation 2).

What we'd really like,
though, is some relation be-
tween the original input sig-
nal (V;,) and the output.
Well, Equation T gives us V
in terms of both of these, so
we can get rid of that pesky
V, just by plugging in the
right side of 1 for V, (see
Equation 3).

This says that the output
depends on both the input
and itself. (Well, what did
you expect with feedback?)
A few more algebraic tricks:
dividing both sides by Vgut
and rearranging gives us
Equation 4.

This might not look all
that impressive at first
glance [hecki it might not
look that impressive at sec-
ond glance), but let’s think a
bit about what it means.
Remember, A is the gain of

=20V

o3

VIN (215 MAX)

f;" 2

Fig. 4. A non-inverting buffer.

the triangle block in Fig. 3 —
the amplifier proper—and F
is the gain of the feedback
path around the amp. Since
we know we’re trying to find
some use for a large gain
amp, what happens if A in
this equation becomes very
large?

If A is a large number,
then A times F must also be
a large number, at least until
F gets pretty small. And if A
times F is large, then adding
one to it shouldn’t change it
very much—1 mean, 100,000
and 100,001 are pretty much
the same, right? So in Equa-
tion 4, the 1 + (A X F) might
just as well be simply A X
F—the added one isn't go-
ing to make much ditfer-
ence one way or another.
Well, if we drop the one we
get Equation 5 which then,
dividing through by A, re-
sults in Equation 6.

Now, that’s something we
can use. What this has all
boiled down to is the fact
that if our assumption about
A X F being large is true,
then the output does not de-
pend on the actual gain of
the amplifier at all! As long
as the gain of the amplifier
(A) is large enough to make
A X F much bigger than
one, the output of this
whole gadget will depend
only on the input and the
gain of the feedback path, F.
The gain of that path might
actually turmn out to be a
loss; if F is one-fifth, then
Vout Will be five times the
amplitude of V;, regardless
of the actual gain of the op
amp we use to build it!

What's actually happen-
ing here is that we're com-
paring a part of the output
to the input and getting a
signal (V,) which is a mea-
sure of how far off the out-
put is from the desired
signal. V, is an “error volt-

RI
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Fig. 5. An inverting amplitier.

age.” If Vot were an exact
copy of Vi, just five times
bigger, and we compare Vj,
with one fifth of Vg, we
would expect an error volt-
age of zero. This is how
negative feedback controls
the output of the stage.

As an example, look at
Fig. 4. Here, F is one; all of
the output is being fed back
to the input. This says that
the output will be an exact
copy of the input. This cir-
cuit, called a non-inverting
buffer, is useful for picking
off a sample of a certain sig-
nal without loading down
that signal’s source—re-
member, the op amp has ex-
tremely high input imped-
ance. If you'd rather get an
inverted version of the
signal, you can use the in-
verting amplifier circuit of
Fig. 5, with R1 = R2. (Ac-
tually, Fig. 4 is a special case
of the non-inverting amplifi
er shown in Fig. 6—it just
has R2=0 and R1 infinite.)

Figs. 5 and 6 show how
feedback is applied for the
cases of inverting and non-
inverting amps. Fig. 6, the
non-inverting amp, is prob-
ably the easiest to under-
stand: R2 and R1 form a
voltage divider and the volt-
age across R1 is what is com-
pared to the input. So, for
this case, the F of our earlier
equations is simply the volt-
age divider, and we can
write Equation 7.

Equation 8, a rearranged
Equation 7, is the usual way

+|5 =20V

R

Fig. 6. A non-inverting amplr
fier.

of expressing the gain of this
configuration. The inverting
case is a bit more difficult to
see since the feedback isn’t
in series with the input sig-
nal. But if you think of it
in terms of current—the
amount of current required
through R2 to produce the
same drop as a given
amount through R1—then it
looks like F will simply be
the ratio of these resistanc-
es, and we get Equation 9.
The minus sign shows up be-
cause this is an inverting
amplifier—V,,; is reversed
from Vj, Notice that these
circuits give us a quick and
easy way to build voltage
amplifiers with gains set
simply by the proper selec-
tion of resistor values.

There are a couple of
other things we can do with
the inverting amp that you
might be interested in. Since
the gain is set by the ratio of
the two resistors, we can use
the circuit of Fig. 7 as a mix-
er. The output will be the
sum of the input signals add-
ed in proportion to the ratio
of their input resistor and
the feedback resistor (see
Equation 10). The input re-
sistors might even be vari-
able, as in Fig. 8, so that you
can change the level of each
signal simply by adjusting
the proper potentiometer.
This circuit could form the
basis for an audio mixer for
your home-brew PA system.

=a—=EN f.i'_

Fig. 7. An inverting amplifier used as a mixer.
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Fig. 8. Make the input resistors variable and you have the

beginnings of an audio mixer.

"
-
Vi

s

'-'I;;’ JHE

Fig. 9. A differential amplifier.
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Fig. 10. A simple active filter.
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Fig. 11. A peak-detecting circuit.

Another interesting use
for the op amp is the dif-
ferential amplifier shown in
Fig. 9. This circuit’'s output is
related to the difference of
the two input signals, V1 and
V2. Note that the corres-
ponding resistors on either
side of the circuit are equal in
value—R2A equals R2B,
etc. The amplitude of the
output is still set by the ratio
of the resistances, and is ex-
pressed in equation Il. This
circuit can also be used for
level shifting, if one of the
inputs is fixed to a reference
voltage.

But why limit ourselves to
just resistances in the feed-
back loop? If we use some
reactive components in this
path (capacitors and induc-
tors) we should be able to

come up with a circuit

whose output depends on
the frequency of the input
signal —in other words, a
filter. Active filter design is a
topic which can (and has)
filled textbooks, but Fig. 10
shows a sample circuit to
demonstrate the op amp's
use in this area. Active filters
turn out to be much simpler
to design and build than
their passive counterparts,
due to the ease of isolating
sections of the filter and the
elimination of the need for
inductors.

A couple of applications
show some other uses of the
op amp's characteristics.
Fig. 11 is a peak-detecting
circuit. Here, the capacitor
charges to the peak voltage
present at the input and
stays there since it has no
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place to discharge. Remem-
ber, the input impedance of
the op amp is very high, so it
doesn’t present much of a
path for discharging the
capacitor.

You should recognize the
way the op amp is con-
nected here—it's just the
buffer from Fig. 4. One
might place a resistor across
the capacitor so that the cap
will eventually discharge.
The bigger the resistor, of
course, the longer the cap
will take to discharge and
the closer the output will re-
main to the peak value. This
circuit can be wuseful in
tailoring meter responses,
such as slowing down the
response of some of the new
bar-graph displays so that
you can follow them more
easily.

This should give you
some idea of how to use the
op amp for various jobs, and
maybe already vyou can
think of some applications
for the circuits |I've shown.
There are, though, a few
practical considerations to
keep in mind.

First, the op amp usually
will require both positive
and negative supply volt-
ages (though not always—
see National Semiconduc-
tor's Linear Databook and
Linear Applications Hand-
book). These supply volt-
ages must not exceed the
rating for the part you're us-
ing and will always limit the
maximum amplitude allowed
for the output Make sure
you're not asking for so
much gain that you'd ex-
ceed this limit, or the output
will clip at the maximum.

Also, while most modern
op amps include some form
of current limiting on the
output, try not to use it
Keep your circuits running
so that the op amp is run-
ning well within its max-
imum current-limit spec.

You should also be aware
of the bandwidth and slew-
rate limitations of the part
you're using. Slew rate, usual-
ly expressed in something
like volts per microsecond, is

a measure of how fast the
output voltage can change.
This will determine how well
the op amp can track signals
at high frequency.

Compensation is another
subject that often comes up
for discussions of op-amp
circuits. Here, I'm going to
have to refer you to the
manufacturer's data sheet
for the op amp you're using.
Some parts are internally
compensated, while others
will require that some exter-
nal components (usually a
resistor and capacitor in
series) be added for compen-
sation. All compensation
means is that the frequency
response of the amplifier is
being adjusted to ensure that
it will operate properly over
the desired frequency range.
This can be tailored to suit
the application, but for now
you're safest sticking with
the recommended compen-
sation for the part you're
using. The 709, for example,
wants around 2000 pF and
1.5k Ohms in series across
its compensation leads; the
741 is intemally compen-
sated and needs no external
components.

As with most ICs, supply
bypassing is always a good
dea—and don’t forget
you've got two supplies to
worry about. A ceramic
capacitor from each supply
lead to ground, say around
01 uF, should be about
right. You might want to add
more, maybe a 10- or 20-uF
tantalum if you're a good
distance from the filter caps
in your power supply or if
you run into noise or oscilla-
tion problems.

The applications for the
operational amplifier are
practically innumerable —
so go right ahead and see
what you can do with your
own version of Op Art. B
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Food for thought.

Our new Universal Tone Encoder lends it's versatility to
all tastes. The menu includes all CTCSS, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor

or signal generator. It can

even operate off an

internal nine volt

battery, and is available

for one day delivery,

backed by our one

year warranty.

« All tones in Group A and Group B are included.

* Output level flat to within 1.5db over entire range selected.

» Separate level adjust pots and output connections for each tone
Group.

* Immune to RF

« Powered by 6-30vdc, unregulated at 8 ma.

» Low impedance, low distortion, adjustable sinewave output, 5v
peak-to-peak.

* Instant start-up.

 Off position for no tone output.

« Reverse polarity protection built-in.

Group A

67.0 XZ

71.9 XA
74.4 WA

77.0 XB
79.7 SP
82.5 YZ
85.4 YA
88.5 YB

91.5ZZ
94 8 ZA
97.47ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 47
141.3 4A
146.2 4B
151.4 52

156.7 5A
162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 7Z
192.8 7A

203.5 M1

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

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1850 2150
1000 770 1336 1900 2200
1500 852 1477 1950 2250
2175 941 1633 2000 2300
2805 2100 2350

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

Wired and tested: $79.95 @ ?
| EERE

E-l". COMMUNICATIONS SPECIALISTS

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




REPEATER
CONTROLLER

RC-850

PHASE II
TWIN ANTENNA

N
we>

o SUPERBO-POUND. 100 MPH GRAY MAG-
NETIC MOUNT WITH MYLAR BASE

e 5/8 WAVE FOR PHASE Il SIGNAL
* AND *
e 1/4 WAVE FOR CLOSE-IN AND RE-
STRICTED HEIGHT AREAS

o INSTANT CHANGE-OVER

e SUPERIOR PERFORMANCE

e STAINLESS STEEL SPRING AND WHIP
e CHROME ON BRASS BASE-COMPARE!

e BOTH ANTENNAS ARE FREQUENCY
ADJUSTABLE

o COMPLETE WITH 17 FEET OF FOAM
COAX AND PL-259 CONNECTDAR

o MADE IN LSA

INTRODUCTORY PRICE:

UPGRADE-ABILITY

The RC-850 Repeater Controlleris unique-it's designed not to become obsolete. In
a world of “planned obsolescence" a product designed for the future stands out. But
designing high technology equipment to withstand the test of time requires foresight,
experience, and commitment.

The 850 controller is designed to be upgraded through software and hardware. That
means access to the latest technology and innovations, without getting left behind. The
B50's original Version 1 software blew the socks off our competition. Version 2.0 blew
the socks off our customers. Now our Version 3 software will have an unparalleled
impact on your repeater.

The ‘850 represents years of experience in design of commercial microcomputer
controlled repeaters. It's the first controller with remote programming. The first with
synthesized speech. The first with scheduling, paging, mailbox, voice metering, and
more. No one has as many features. Period.

At ACC, we're committed to preserving your investment in your repeater. And to
bringing innovation, excitement, and fun to your group. With a full line of superior
products. And support second to none.

We have set the standards for repeater control. Now we're raising them.

The RC-850 Repeater Controller. .. leading the way.

COMPARE!
WMTENNAE FOR THE PRICE OF ONE!
AMATEUR-WHOLESALE ELECTRONICS

8817 SW 1291h Terrace Miamy Flonda 33176
Telephone (305) 233-3631 - Telex B0-3356
HOURS. 9 -5 Monday thra Frday

MAKE YOUR REPEATER A WHOLE NEW ANIMAL e US DISTRIBUTOR « DEALER INOUIRIES INVITED

WITH THE RC-850 REPEATER CONTROLLER

Call or write for detailed specifications odvanced
; QCC -
controls. inc.

10816 Northridge Square ® Cupertino, CA95014 * (408) 749-8330

COMPLETE READY-TO-USE SYSTEMS

ATV TRANSMITTER/CONVERTER ... o~ w8 s ONVERTER () B
$399 —

For those who want to see the ATV action
* ngh fBSﬂlutiﬂI‘I EI'Id GD'I‘JI’ H‘EdEﬂ bhafore thE!ﬂ' commit to a cumplete station,
* 10 walts output

tha TVC-4 is tor you. Great for public serv-
ice setups, demos, and gelting a buddy

+ Broadcast standard sound
TC-1 PLUS * Tunable downconverter and preamp

interested. Just add an antennaanda TV
set tuned to CH. 2, 3, or 4 and plug in to

117 voits a.c wg‘m s
Connect to the antenna terminals of any TV set, add a good TVC-4
450 MHz antenna, a camera and there you are . . . Show the
shack, home movies, computer games, video tapes, etc. TVC-4L extra low-noise version... $99deliveredin USA

MODULES

TXAS5 Exciter/Modulator . . $89.00 ppd.
Wired and fested module designed 10 arve PAS 10 watl
inear amplifier, The 100 MH2 crystal design keeps har-
maonics oul ol two metars 1or 1alk back. Video modulatar
15 a hill B MHz for computer graphics and color Re
quires 13 BVYOC reg @ 70 ma 80 mw outpul power

A1gs Ot 1hE weak DNes ang resists ntermod and over
oad. Connects between UHF antenna and TV sel. Dut-
put channels 2 or 3. Varicap tuner 420 to 450 MHz
Aequires 12 to 18 VOC ¢ 20 ma

Extrasensitive TVC 2L with NEGA535 preamp

FMAS Audio Subcarrier Generator . $29.00 ppd.
Puls aucs0 on your camera video just as broadcas! does
a1 45 MHz Puls oul 1 V p-p 1o drive TXAS Reguires
low 2 mike, 150 to 600 2 and 12 10 18 VOC @ 25 ma
Works with any transmitler with 5 MHz vided band-
Widn

Tuned with crysial on 439 25 434 or 426 25 MH?
Dual frequency model availabie Add 518
TVC-2 ATV Hnwn:nn\runur - $49.00 ppd E‘ﬁﬁ 10 Watt ATV Pn:rur Amplifier . $89.00 ppd.
Stnipliing MRF 907 pre; and double halanced mixer ne PAS will put out 10 watts RMS power on sync lips

when griven with 80 mw Dy the TXAS exciter. 50 chms
in @nd out plus banow:iatn for the whole bang with good
linearity for color and sound, Requires 13 8 VDU reg. &
3 amps

(.9 0B NF) . .. $59.00 ppd Call or write for our complete catalog of specifications, station setup diagrams
Supersansitive TV 2G with BaAs Fel preamp (.5 dB and optional accessories which in:ﬁda: antennas, modulators, test generators,
NF) ant. mount §79.00 ppd cameras and much, much more. See Ch. 14 1983 ARRL Handbook.

Let P.C. put you on the air and SAVE!
All four modules —

Complete System price $248.00

SAVE $8.00 over price if purchased individually

TERMS: VISA or MASTERCARD by telephone or mail, or check or money order by
mail. All prices are delivered in USA. Charge orders normally shipped within 24

hours. Personal checks mus! clear firs! I

(818) 447-4565

P.C. ELECT RON ICS 2522 Paxson Lane

Tom WEBORG Maryann WBEYSS Arcadia, California 91006
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Eugene Morgan WB7RLX
1311 Cross Street
Ogden UT 84404

Put the DX World on a Screen

Everything you need to know about a country can be at
your fingertips. All you need is a VIC-20 and this program.

Hﬂw many times have
you been sitting at
your receiver listening to the
DX come in when you sud-
denly heard a prefix that
you couldn’t identify at all?
Well, if you own a VIC-20
with at least an 8K expan-
sion cartridge or an Apple |l
Plus, your worries are over.
With this program, all you
have to do after loading it is
enter the prefix at the key-
board and a variety of
pieces of helpful informa-
tion will appear on your
screen.

Immediately available to
you will be the name of the
country, its latitude and
longitude, prefix, antenna
bearings, and distance in
miles and kilometers. At the
touch of another key, the
computer will check for any
other country listed by the
same prefix. If you still are
unsure of the location of the
country, the computer can
indicate which countries
border the one in question.

In the Apple program,
many of the major cities in
the United States and
around the world are includ-

ed in the data so that you

can determine exactly how
far it is to New York, Denver,
Colorado, or even Paris,
France. In the program for
the unexpanded VIC, only
major US cities have been
included in the data. A use-
ful feature of this program is
that the user can customize
it for individual needs. |If
you are a VHF enthusiast,
you can enter cities located
within your listening radius.

Adaptability

The locator program can
be adapted to almost any
size of memory from the
VIC-20's small 35K to the
Apple Il Plus with its 48K. |
have found that in order to
get all the prefixes in the
world excepting the US, one
needs at least 11773 bytes,
or 12K of memory.

With this program, bear-
ings and distances can be
figured by the latitude and
longitude on the keyboard.
In this mode, the computer
can perform a search and
identify the countries locat-
ed around your coordinates.
Another feature of this pro-
gram is that if you enter the
name of a country or island
on the keyboard, the com-

puter can tell you where the
country is, its prefix, anten-
na bearing, and distance. At
the touch of a key, the coun-
try’s alternative prefix is pro-
vided, if it has one.

Program Run

After loading the pro-
gram, type in the RUN com-
mand. At this time you will
be presented with the fol-
lowing main menu with four
selections: (1) Country or
City, (2) Prefix, (3) Latitude
and Longitude, and (4) Quit.

For our first example, let's
take selection (1). Key-
strokes: T<RET>. Now you
will be asked to enter the
name of a country or city.
Enter the name of the coun-
try in question. For our pur-
pose, enter ITALY. Key-
strokes: ITALY <RET>. The
screen will clear. Then the
flashing prompt SEARCH-
ING DATA will appear. If
the information is not
found, the screen will clear,
a prompt will say END OF
DATA, and the program will
return you to the main
menu. If the data is found,
the screen will clear and the
information will appear.

First will be the name of
the country. Next will be the
latitude and longitude, fol-
lowed by the prefix, antenna
bearings, and the distance in
miles or kilometers. At the
bottom of your screen will be
the prompt (F7)=SEARCH
DATA OR HIT ANY KEY. I
you press any key, you will
return to the main menu. If
you press the F7 key, the
computer will search for any
other listings for the country
entered. If there are none,
the program will return to
the main menu. If there is
another prefix, the alterna-
tive prefix and the country’s

data will be provided.

Now let’s go back to the
main menu again. Let’s pick
the second selection. Key-
strokes: 2<RET>. You will
now be asked for a prefix
For our example, let's use
TT. Keystrokes: TT<RET>.
Again the screen will go
blank and the prompt
SEARCHING DATA will ap-
pear. When the data is
found, the prompt will stop
flashing, the screen will
clear, and the information
for the Republic of Chad
will appear. If you press the
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F7 key, the computer will
search for any other coun-
tries listed by the prefix
TT. Finding none, the com-
puter will return to the main
menu.

For the third selection,
keystroke 3<RET>. The
screen will clear and then a
prompt will appear asking
for latitude. If it is a north
latitude, enter the number
as a positive number. If it
is a south latitude, enter
it as a negative number. For
example, let's use negative
45 degrees. Keystrokes: —45
<RET>, If you enter a num-
ber larger than 90 or less than
negative 90, you will get an
error message and be asked
for the information again.
The program, as we say in
computer language, will not
crash.

After you have entered the
latitude and pressed the Re-
tumn key, another prompt will
appear requesting the longi
tude. Enter east longitude as
a positive number and west
longitude as a negative
number. For our example,
enter a positive 120 degrees.
Keystrokes: 120 <RET >. The
computer will not accept any
number larger than a positive
180 or less than a negative
180. A prompt will appear to
ask you if your data is correct.
Enter either a1 for Yes or 2 for
No. If you type a 2, the pro-
gram will ask you for the cor
rect latitude and longitude.

Our data is correct so you
can press 1. The screen will
display the latitude and longr
tude, the antenna bearings,
and the distance in miles to
the coordinates you have
entered. At the bottom of the
screen you will find the
prompt (F7)=SEARCH DATA
OR HIT ANY KEY. Any key
will return you to the main
menu. If you press the F7 key,
this screen will first clear and
this prompt will appear |
WILL SEARCH MY FILE FOR
DATA ON LOCATION NEAR
YOUR COORDINATES.
HOW WIDE OF SEARCH IN
DEGREES? You can enter any
number between 1 and 360.
Let's enter 20. Keystrokes:
20<RET>. The computer
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will go through its data file
and locate any coordinates
within 20 degrees of the
search area. If the computer
finds any country around the
entered coordinates, it will
stop the search and print the
data on the screen. If you
press the F7 key again, it will
continue the data search for
another country around your
coordinates. When the pro-
gram comes to the end of the
data file, the screen will clear
and the prompt END OF
DATA will appear and retum
you to the main menu.

The last selection on our
menu is number 4. | do not
think this needs any expla-
nation.

Now that we have been
through the programs, let me
point out a few things. First,
when entering a city or courn-
try name, it must be spelled
correctly. If the country in
question is an island, it
needs to be entered as such,
e.g., CAICOS IS. Secondly,
when entering south, north,
east, or west, there should
be no space between the ab-
breviation, the period, and
the name, e.g, W.SAMOA.
Whenever the word Saint is
used, it should be abbrevi
ated as ST, e.g., ST. VINCENT
IS. This is done to conserve as
much memory for data state-
ments as possible.

| chose Basic for the pro-
gram because of the lan-
guage adaptability, and this
makes it easy for the user to
customize the program for
special needs. A big gun DX-
er may want prefixes from a-
round the world while the
net operator may want only
cities across the nation.

The program design is as
simple as | could make it to
accommodate a lack of
memory. Rewriting the pro-
gram for the Sinclair, Atari,
or the TRS computers
should not be difficult. As
you look through the listing,
you will notice a few special
characters. These generally
concemn the screen display.
For a definition of some of
the VIC special characters,
refer to the sample run
accompanying this article.

For a look at how the pro-
gram works, start at line 10.
Line 10 is where the main
menu is printed. Line 24 is a
very important line. This is
where the user puts his infor-
mation concerning his lo-
cation. CLR will clear all var-
iables. RESTORE returns the
data pointer to the start of
the data statements. The
variable A is the latitude of
the user's QTH. L1 is the
variable for the user's longi-
tude and SP$ is the name of
the user’s city and state. Line
25 is the input line for your
selection from the main
menu and line 26 sends the
program on its way.

Line 50 is the start of the
routine for entering the
name of the city or country.
C$% is the name of the coun-
try we are looking for. Line
55 is the gosub that sends
the program to the read
statement and a line of data
is then read. After the data is
read and the variables Z%
prefix, L$ name of the city or
country, B latitude, and L2
longitude are filled in, then
the program compares the
L$ and the C$. If the L$ and
C$ are the same, the pro-
gram goes to subroutine 500
and then to line 200, the dis-
play routine. If the variables
are different, the computer
reads another line of data.

Line 57 checks to see if all
data has been looked at. If it
has, the program goes to line
250 and does an end-of-data
routine. Lines 60 through 64
work the same as lines 50
through 58 except that the
variables H$ and Z$ are
compared for a match.

Lines 70 through 84 are
the routine for entering the
latitude and the longitude.
Lines 85 through 110 are the
area where | put the gosubs.
Line 85 is the error message
for whenever the user inputs
data the computer cannot
use. Line 100 is the flashing
SEARCHING DATA prompt
and the read statement. Line
110 is a delay loop.

Lines 200 through 227
contain the routine which
displays the information

after it has been processed
by the math subroutine lo-
cated on lines 500 through
900. Line 200 prints the
value of L$, the name of the
state or country. Line 201
prints the latitude, B. Line
202 prints the longitude, 12,
and line 205 prints the pre-
fix, Z$. Line 210 prints anten-
na bearings, R2, derived
from the math routine. Line
215 prints the name of the
starting point, home QTH,
and the distance in miles
from SP$. Line 220 prints the
distance in kilometers from
SP$. Line 224 prints the
prompt at the end of the dis-
play, (F7)=SEARCH DATA
OR HIT ANY KEY.

At this prompt, the pro-
gram waits for you to press a
key. If you press the func-
tion key, F7, the program
will go into the search
routine depending on what
selection you choose from
the main menu. Lines 227
through 230 take care of this
function. If you press any
other key, the program will
return to the main menu,
line 232,

Lines 235 through 244 are
the search routine used for
main menu selection num-
ber 3, the latitude and longi-
tude. Line 239 checks for the
end of data. Lines 240
through 243 filter the value
of the latitude and longi-
tude read in the data state-
ment. If all conditions are
met, the value of the vari-
ables is filled from the math
routine (lines 500 through
900) and forwarded to the
display routine. Line 250 is
the executed line whenever
the data read statement
reaches the end of the data
(line 3000).

Math Routine

The math routine was de-
rived from two sources, the
ARRL Antenna Handbook
and a math routine used
in a program published in
The Giant Book of Computer
Software (1st Ed., pp. 264
265). | made a lot of changes
in order to save memory,
but basically it works the
same. The math routine is
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performed only when there
is a match between what is
input by the operator (lines
50 and 60) and what is read
in line 100 or when latitude
and longitude are entered,
main menu selection num-

ber 3 (lines 70 through 84).

Line 500 converts A to ra-
dians. Lines 510 through 545
determine the value of L and
send the program to the cor-
rect place as determined by
that value. The variable X is
used to test the value of L.
The first part of line 610 con-
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Type:  RUN

Display: **MAIN MENU"*

HOW DO YOU WANT ME
TO LOCATE DATA?
1..COUNTRY OR CITY

2. PREFIX

3_LAT. & LONG.

£.QuIT

1<RET>

Display: ENTER COUNTRY OR CITY.
?

ITALY<RET>

I:Illlap-!ar SEARCHING DATA
Display: ITALY

LATITUDE 42

LONGITUDE 12

PREFIX: I

BEARING: 39

DISTANCE FROM OGDEN,
UTAH

5699 MILES

9171 KILOMETERS
(FTy=SEARCH DATA OR
HIT ANY KEY

{Function key F7 is located
on the lower righl side of
the VIC.)

Display: SEARCHING DATA
Display: END OF DATA

Display: (Returns to the main

menu.)

Display: **MAIN MENU**

verts L and B to radians. The
remainder of line 610 com-
putes the distance angle,
looks at its value, and
checks to see if it is positive.
It P2 is less than 0, 180 is
added to its value (line 645).

After P2 is taken care of,
the program moves to line
650. Line 650 computes the
distance in miles and kilo-
meters. Line 655 computes
the bearing angle and con-
verts bearings to degrees
rounded to nearest tenth.
Lines 670 and 675 determine
which quadrant the bearing
angle is in and adjust the de-
grees, Line 680 makes some
adjustments to the value of
B2. Line 690 makes adjust-
ments to the value of R4.
Lines 710 through 865 per-
form any necessary adjust-

ig-—il

*REPAIRS

*ALIGNMENTS
**F.C.C. Licenses;

*TESTS

*Amateur Extra Class
6-10 P.M.
Sun. thru Thurs.
.
VISA™

Gell NBCE
517-626-6044

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

**Technical assistance by F.C.C. licensed technicians using the finest repair, test,
and alignment equipment to give you results you can count on.

*MODIFICATIONS

HOW DO YOU WANT ME ?
TO LOCATE DATA? Type:  45<RET>
1..COUNTRY OR CITY Display: LATITUDE?
2, PREFIX ? 45
3.LAT. & LONG. LONGITUDE?
4.QUIT ?
Type: 2<RET> Type: 120<RET>
Display: ENTER PREFIX Display: LATITUDE?
? 745
Type:  TT<RET> LONGITUDE?
Display. CHAD 7120
LATITUDE 15 IS YOUR INPUT COR-
LONGITUDE 19 RECT?
BEARING: 50 1=YES 2=NO
DISTANCE FROM OGDEN, Type: 1<RET>
UTAH Display: LATITUDE 45
7437 MILES LONGITUDE 120
11968 KILOMETERS PREFIX:
(F7)= SEARCH DATA OR BEARING: 246
HIT ANY KEY DISTANGE FROM OGDEN,
Type: (Any key.) UTAH
Display: (Returns to the main 9864 MILES
menu.) 15874 KILOMETERS
Display: *"MAIN MENU"" (F7) = SEARCH DATA OR
HOW DO YOU WANT ME HIT ANY KEY
TO LOCATE DATA? Type: (Function key F7.)
1.COUNTRY OR CITY Display: | WILL SEARCH MY FILE
2_PREFIX FOR DATA ON LOCATION
3.LAT. & LONG. NEAR YOUR GOOR-
4.QUIT DINATE.
Type:  3<RET> HOW WIDE OF SEARCH
Display: LATITUDE? IN DEGREES?
Sample run.
ments to the value of R2, the ple changes in the data
bearing angle, and send the statements, but | have

program to line 900. This is
the RETURN statement used
to send the program back to
the main program after per-
forming the subroutine.

| have not gone into a
great deal of explanation of
the math routine as the pur-
pose of this article is not to
explain the geometry. If you
would like a better explana-
tion of this subroutine, | sug-
gest you consult the ARRL
Antenna Handbook or any
other advanced math book.

Conclusion

| hope this program can
be of help to some of you. |
have used it a lot. | have
needed to make some sim-

*|INSTALLATIONS
*EVALUATIONS

*General Radiotelephone (ship radar endorsad)
*Second Class Radiotelegraph (ship radar and aircratt radiotelegraph endorsad)

RSEC

CQMEATIDHE
13313 FOREST HILL RD.
GRAND LEDGE, MICHIGAN 48837
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attempted to keep the pro-
gram simple enough so that
changes can be made easily.
| know that this program will
have to be updated occa-
sionally. | used the most cur-
rent information available.
Most of the locations are
figured to the center of the
country, give or take a de-
gree. Most of the small is-
land latitudes and longi
tudes have been taken to
the tenth of a degree to
make the data very accurate.

If you find that you do
not have the time to type in
the program, | will send it to
you on tape for the VIC. The
cost is $5.00, and | need to
know the amount of mem-

COMPLETE

WITH PROBES

$955

ONE YEAH
WARRANTY

® 20 MHz Dual Trace

@ Buiit-in Component Tester

@ X-Y Operation (1:1 Ratio)

H

5

Type:  20<RET>

Dispiay: SEARCHING DATA

Display: AUSTRALIA

LATITUDE -25

LONGITUDE 130

PREFIX: VK

BEARING: 268

DISTANCE FROM OGDEN,

UTAH

8780 MILES

14130 KILOMETERS

(F7)=SEARCH DATA OR

HIT ANY KEY

(Function key F7.)

Display: SEARCHING DATA

Display: AUSTRALIA

LATITUDE -25

LONGITUDE 130

PREFIX; AX

BEARING: 268

DISTANCE FROM OGDEN,

UTAH

8780 MILES

14130 KILOMETERS

(F7)=SEARCH DATA OR

HIT ANY KEY

(Function key F7.)

Display: SEARCHING DATA

Display: END OF DATA

Display: (Program returns to main
meni.)

Type:

ory you have. | also have
this program for the Apple 1
Plus and the VIC-20 on disk
for $9.00. (Checks should be
made out to me at my ad-
dress, above.) If you do take
the time to type it in and run
into trouble, write to me de-
scribing the problem you
are experiencing and | will
try to correct it | know that
no program is perfect.

There are many things
that can be done to spruce
up the program, especially
the Apple version. My main
goal was to keep it as simple
and efficient as possible, but
vou can have some fun try-
iIng to spruce it up a little
You can always add more
data as you expand your
memory configuration. Have
fun and good luck! Il

® 2 x 20 MHz. Max. 2 mVicm
® Timebase 40 ns - 0.2 slcm
® Trigger Bandwidth 30 Mhz

W @MI

DERRY, N.H. 03038

WARNER HILL i603) 434-5371




73 INTERNATIONAL

Each month, 73 brings you
ham radio news from around the
world. In this collection of re-
ports from our foreign corre-
spondents, we present the lat-
est news in DX, contests, and
events, as well as keep you
abreast of the technical
achievements of hams in other
countries.

If you would like to contribute
to your country’s column, write
to your country’s correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Alttn: Jack Burnett.

AUSTRALIA

Jim Joyce VK3YJ

44 Wren Street
Altona 3018, Victoria
Ausiralia

THE AUSSIE YL

How often we have heard the pileups
and QRM disappear when a rare DX sta-
tion says those magic words “Please
stand by—there's a YL calling." Even
those persistent callers, jammers, and de-
liberate QRM merchants who have, unfor-
tunately, bacome a sad fact of life on ama-
teur radio these days seem to go QRT
when the ladies are transmitting. Maybe it
Is chivalry, or parhaps a mark of respect (o
these adventurous young ladies who have
involved themselves In what was predomi-
nantly a male hobby In the sarly days of
amateur radio. Every so often, a YL opera-
tor is heard who Is a fine example of why
we OMs have that respect,

Austine VK3YL

Austine Henry VK3YL is such a young
lady. As a life member of the Society of
Wireless Pioneers and as a member of
54-years standing with the Wireless Insti-
tute of Australia, she has the distinction
of having the longest YL membership rec-
ord. In 1830, Austine was awarded a tro-
phy from the WIA for the best piece of
home-brew gear in the local WIA home-
brew competition.

1930 was an active year for Austine, as
she also became a member of the ARRL
on April 14, 1930. She has 30 years of
membership in the RSGB, plus she has
been a member of NZART over the last few
years. Austine has really kept her finger
on the puise of overseas amateur-radio
activities. NOo wonder she has many tales
to tell of the good old days In radio.

When she racelved her firat crystal set
as a child, she immediately pulled it to
pleces to see how It worked, graduating o
valve [tube] sets that she made hersell,
gaining encough expertise to pass her ax-
perimental license exam on May 13, 1930.
Only the third woman to obtain an ama-
teur |lcense in Australia, Austine became
VK3YL

As there was no commercial gear avail-
able for amateurs in those days, Austine
learned at an early stage how to get the
best out of a home-brew 1-Watt-input
transmitter. To get the crystals for her
seéts, she used to do a tour of the city opti-
cians, getting their broken or rejected
quartz lenses, and, if successful, would
hurry home with them to grind her own
crystals.

With this type ol equipment, Austine
had her first CW contact into Belgium on
September 30. 1931, with Baron de la
Rouche OM4HM. To commemorate this
contact, the Baron sent her a bronze repii-
ca of the Sacred Guardian Monkey of
Mons, She also had a successful contact
with a South African amateur in the early
1930s, using a UV199 tube fed with dry
batteries, with less than 1 Watt of input
power, in a portable situation,

Being an adventurous young wisp of a
girl, Austine was fond of horseback riding
and driving a little sports car, plus riding
molor bikes. It was only natural, therefore,
to take up flying. On September 6, 1833,
she became the first woman admitted to
the Royal Austraiian Air Force Radio Re-
serve, the training for which included fly-
ing around in a Wapiti biplane, This plane,
although old, was very solidly constructed
and was used extensively to train both pi-
lots and radio operators, with the pilot in
the front cockpit and the radio instructor
and pupil in the back cockpit. With these
cramped conditions, the student virtually
had to sit on the instructor's knee (lucky
instructor!). The main requirement for fly-
ing Iin these conditions was to stand up
when you landed. Otherwise, If the land-
ing was bumpy and you were sitting down,
you could crack your skull on all the gear.

Austine was most upset that they
would not send her to the war zone as a ra-
dio operator In one of the planes, just be-
cause she was a woman, but despite other
commitments during WWII, she spent a
iot of her spare time al the WIA on a volun-
teer basis, instructing service personnel
and others in the art of Morse code. It was
not unusual for Austine to take them into
her own home for free private tuition so
that they could pass their exams.

After WWII, Austine maintained her in-
terest in amateur radio, with a particular
interest in DX. One of her most interesting
contacts was in 1957 with Michael
FOBAP/MM, on the ill-fated Tahitl Nui raft
expedition between Tahiti and Chile. This
expedition ended up 600 miles short of
Chile when the raft broke apart after a
week of storms. Michael was using a
transceiver with 1 Watt of inputl power at
that time. Can you imagine trying to send
SOS, plus your position, on a raft of
20-inch logs that are breaking apart in the
middie of the ocean with 30-foot waves
pounding down on you? That would defl-
nitely take a steady hand on the key.

CW is a mode at which Austine has re-
mained very proficient, proof of this being
her entry to the DXCC Honor Roll as the
first and only Australlan YL to gain this
achlevement, but this ls only one of Aus-
tine's many firsts in the field of amateur
radio. Up until 25 years ago, Austine was
using only a 40-meter Zepp antenna, grad-
uating to a half-wave centerfed dipole, but
in the last few years she has upgraded her
antenna system to a triband beam. Her
transmitters have graduated from home
brew, to converted surplus WWII equip-

Austine Henry VK3YL.

ment, to these days, whan she |s using
Drake equipment.

Austine is guite proud of some of her
eariier award achievements, some of
which are: the first to work WAC-YL, Cer-
tificate No. 22 for the YL-DXCC from Cana-
da (hand-printed in gold), and from Heath-
er Mitchell VK3AZU (the designer of the
Alara award), a certificate for being the
first VK YL to receive this award.

Those are only a few of the various
awards Austine has to her credit. She is
also a foundation member of Yasme, win-
ning Certificate No. 7 in the prestigious
Yasme award, one In front of the famous
Don Wallace WBAM who got Certificate
No. B in 13980.

What more can be said about a woman
who, after 54 years of amateur-ragio oper-
ating, Is still heard in the pileups, keeping
her operating techniques In CW and SSB
sharp, Just in case there comes on the air
one of the four countries she still neads to
have worked the lot.

88s, Austine!

CB RADIO

CB radio has been both a blessing and a
curse to amateur radio In Australia. It
started with the truckers in the Blue

Mountains of New South Wales (VK2),
where it was pul {0 good use as a safety
device on the narrow, steep hills, but with
the showing of the film Convoy. all of the
rest of Australia bacame aware of what
was to become a loss of 27 MHz to ama-
teur radio in Australia and a headache for
our Department of Communications, but a
boom for amateur radio.

With the interest created by CB, it did
not take long for people to realize that
with ever-increasing chaos on 27 MHz,
there had to be something better in the
field of communications. It is here that
both the Wireless Institute of Australia
and the DOC, to their credit, got together
with the result being a Novice class of am-
ateur license.

To pass this, you had to answer a
50-question, multi-choice paper on rela-
tively easy electrical laws, operating pro-
cedures, and basic radio theory. You also
had a 30-question paper on rules and regu-
lations (multi-choice). Your CW tes! was
at 5 wpm, send and receive.

if you passed this exam, you wera al-
lowed to operate both SSB and CW on a
section of 10, 15, and 80 meters, with a
maximum power output of 30 Watts PEP.
A few countries have been thinking of also

Point Cook, 1933: The Wapiti in which Austine 3YL/3D6 made her flying debut. (Picture
given to her by Jim 3NY/3B6.)
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The card sent to Austine by Michael FOBAP/MM who, here in 1957, is looking over the
rear of his raft.

introducing a similar Novice-class license
and, going by the upsurge in amateur ra-
dio in Australia, it would be a good thing,
as up until the adven! of CB and the Nov-
iceclass license, the amalteursradio
scene in Australia was virtually stagnant.

As an example, going by WIA member-
ship (which has remained at approximate-
ly 60% of the total amateur population),
from 1863, with 3,500 members, to 1873,
there was an increase of 1,000 (28%), but
by 1983, with the advent of CB and the
Novice license, there was an unprece-
dented upsurge in new amateurs and
membership was 8,500. That represented
a 53% 10-year increase, nearly twice that
of the previous 10-year period.

However, like averything else in life, you
get nothing for nothing. The cost to the
amateurs so far has been the loss of the
27-MHz band and, with retailers down
here now quite blatantly advertising CBs
with a frequency coverage of 26965 to
28805 MHz in 5KHz sieps, how long be-
fore we also lose 28 MHz?

“It will never happen,” | hear the oid-
timers saying into their 807s, but the CB
fraternity in Australia now legally has 40
channels and no restrictions on antennas
(six-element beams are guite common)
plus freely-advertised linear ampiifiers of
up to 600 Watts output for 27 MHz. What
happened to the legal limit of 12 Watts
PEP tor CB? The CB operators in Australia
also enjoy a section of the UHF band quite
legally, with access 1o repeaters and, be-

liave it or nol, freely-advertised linear
amps for UHF.

| would not be surprised if in the near fu-
ture, due to our archaic import and resale
laws in Australia, 14-MHz sels appear for
resale, as it is quite legal to import and re-
tail any type of equipment providing It Is
not dangerous to health or does not inter-
fere with emergency services. A CB opera-
tor can quite legally buy himself an FT.
802DM with an FL2100Z linear, connect it
to his 6-elemenl monobander and, unless
he causes interference (with a resulting
visit from the overworked DOC investiga-
tor), can operate illegally to his heart's
content.

That is the negative—but worth think-
ing about—side of the CB Input to ama-
teur radio In Australia.

The positive side has many pluses. It is
not unusual to hear on the CW saction of
the Novice band a couple of Novices rat-
tling away on CW at 20 wpm; some are
even faster. These speed merchants on
the key usually are ex-service signal per-
sonnel or postoffice telegraphists who,
over the years, have forgotten all about ra-
dio but, with the advent of the Naovice li-
cense, have found that with a little study
on solid-state basics, they can get back
into the communications field. As most of
these gentiemen are now retired, they
tend to study and get their fullcall i
cense. The result is that many ex-signal
ops of the various services during WWII
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QSL BUREAUS IN BRAZIL

Bureau Address
PP PO Box 692, 29000 Vitoria, ES
PP2 PO Box 676, 74000 Golania, GO
PP5 PO Box 224, BBO0OO Florianopolis, SC

PPS PO Box 259, 49000 Aracaju, SE
PP7 PO Box B0, 57000 Maceio, AL
PP8 PO Box 283, 60000 Manaus, AM

PR7 PO Box 168, 58000 Joao Pessoca, PB
PRB PO Box 372, 65000 Sao Luiz, MA
PS7 PO Box 251, 59000 Natal, BN

PS8 PO Box 137, 64000 Teresina, Pl

PT2 PO Box 07/0004, 70200 Brasilia, DF
PT7 PO Box 975, 80000 Fortaleza, CE
FT8 PO Box 149, 69900 Rio Branco, AC

PT9 PO Box 008, 79100 Campo Grande, MS
PV8 PO Box 148, 69300 Boa Vista, RR

PO Box 84, 78900 Porto Velho, RO
PY1 PO Box 58, 20001 Rio de Janeiro, RJ

PY2 PO Box 22, 01000 Sao Paulo, SP

PY3 PO Box 2180, 90000 Porto Alegre, RS
PY4 PO Box 314, 30000 Belo Horizonte, MG
PY5 PO Box 1455, BOO0O Curitiba, PR

PY8 PO Box 533, 40000 Salvador, BA

PY7 PO Box 1043, 50000 Recife, PE

PY8 PO Box 71, 66000 Belem, PA

PY9 PO Box 5680, 78000 Cuiaba, MT

now get on the air with their own net fre-
quencies to chew the fat about old times.

We also have the lifetime SWL who
could not pass the previous license test
for the full call, but now, due to the Novice
license, with a bit of study is able 1o trans-
mit to stations he has logged as an SWL
over many years.

In conclusion, due to the upsurge of CB
radio we have had both gains and losses,
and only time will tell if it has been good
for amateur radio in Australia. | do person-
ally feel, however, that with the advent of
the latest toy, namely a cordless tele-
phone with a 9-km range (together with
other as-yet-untested frequency damag-
ing devices being imporied into this coun-
try), we may suffer an unprecedented in-
terference problem on the amateur bands
and commercial frequencies.

The extent of such Interference could
be such that the Department of Communi-
cations (DOC) may have some difficulty in
controlling it, as in past instances with 27
MHz. There is some ray of hope, however,
since at this very moment a new Act of
Parliament (Radioc Communications Bill)
is in the final stages of debate and 1s ex-
pected 1o pass the Senate shortly. When
this occurs, the Department of Communi-
cations will have little difficulty In obtain-
ing a prosecution against lllegal opera-
tions, since the mere possession of trans-
mitting equipment without a license or
just cause will be an indictable olfense.

BRAZIL

Gerson Rissin PYTAPS

PO Box 12178, Copacabana
20000 Rio de Janeiro, RJ
Brazil

Carlos Vianna Carneiro PY1CC
Rua Afonso Pena 49, Apt. 701
20270 Rio de Janeiro, RJ
Brazil

QSL BUREAU

The Brazilian amateurs who are mem-
bers of the League (LABRE)} may use the
QSL Bureau to send and receive their QSL
cards, free of charge. In this way, each

QSL Bureau handles thousands of cards
monthly and it Is easy for us lo spread oul
our QSL cards around the world. Inside
Brazil, the service is very good and fasl.
The QSL travels from one Bureau to
another in only one day.

Working so well, it is not difficuit to re-
ceive a Brazilian card via the Bureau after
a short time. Foreign amateurs may also
send their QSL cards to Brazil, addressing
them to the QSL Bureau when they are not
able to find out the right direction. The
QSL Bureaus are located in all capital
cities (see box). The main one is in Brasil-
ia, the Federal District.

RESULTS OF THE
HUNTING LIONS ON THE AIR
CONTEST—1983

The principal objective of this contest
Is to create and foster a spirit of interna-
tlonal wunderstanding and cooperation
among Lions and ham-radio operalors
through worldwide communications. The
contest is held in tribute to the birthday of
Melvin Jones, the founder of Lionism. It is
sponsored by Lions and coordinated by
the Rio de Janeiro {Arpoador) Lions Club.

About 13000 contacts were made
among stations located in 114 countries.
In the Single-Operator Class—Phone, the
winner was VKBNO, followed by K70X,
ZD8JD, ZL1SZ, and PY1BPE. In the Single-
Operator Class—CW, the highest score
was for the very well-known operator Tim
Chen BV2A, followed by PY2ASV, OHBOC,
K4EBT, and OHO9SV. For the Club Station
Class—Phone, the winner was GJ3DVC,
the Jersey Amateur Radio Soclety, and in
CW, CT1ARS, the Southern Radicamateur
Association of Portugal.

MCG AWARD

Sponsored by the Morse Clube Gaucho
(CW Group), the MCG Award is available
to all licensed amateurs for confirmed
contacts with 5 (five) different MCG mem-
bers. Contacts must have been made after
May 1, 1980, on any amateur band, only
two-way CW mode. No QSLs. Send GCR
list of stations worked (call, date, time,
band, mode, and report) and 5 IRCs for
malling expenses to: MCG Bureau, PO
Box 2180, 90000 Porto Alegre, RS, Brazil.

For SWLs, the same rules apply.

MCG members: PY3AVF, PY3AZL,
PY3AKS, PY3AZ, PY3AO0, PYaBC,



PY3BYC, PY3BVI, PY3BOG, PY3BCD,
PY3CMH, PY3CJIl, PY3CFD, PY3CMZ,
PY3CKI, PY3CNY, PY3COR, PY3CGJ,
PY3CGW, PY3CEM, PY3FMC, PY3FJ,
PY3FS, PY3HR, PY3HS, PY3JJ, PY3LIM,
PY3MU, PY30H, PY30S, PY3PO, PYJPR,

PY3SM. PY3TT, and PY3ZZ

THREE STARS AWARD

Sponsored by the David Barros Scout
Group, GREDB, the Three Stars Award is
available to all licensed amateurs for con-
firmed contacts with 2 (two) GREDB mem-
bers plus a contact with PY1EDB (the
group station) and contacts with three dif-
ferent Brazilian prefixes. Contacts must
have been made alter January 1, 1982, on
any amateur band and any mode. No
QSLs. Send GCR list of stations worked
(call, date, time, band, mode, and report),
your personal QSL, and 10 IRCs for mail-
ing expenses to: GREDB, PO Box 20033,
21022 Rio de Janeiro, RJ, Brazil.

GREDB members: PY1s ABK, AFA,
AMG, ATR, AVV, AWA, AZF, BCZ, BON,
BGI, BLG, BM, BPU, BUF, BV, BVB, CBG,
CBW, CC, CCD, CCE, CCK, CCO, CDA,
CGB, CKL, CKV, CKY, CLI, COA, CPC,
cav, CIP, DCO, DED, DIA, DWP, DMX,
EEX, ELU, ENN, EHD, ER, FP, IP, IR, NE,
Ri, TBG, TBW, TCI, TFU, TFQ, TFW, THH,
TNV, TOM, TPH, TPW, TTF, TTH, TUP,
TUQ, UBX, UVP, USU, VBR, VIZ, VKK, VOP,
VTU, VX0, WFR, WHO, WIO, WIR, WTA,
XHK, XA, XRX, XXP, YDQ, YJD, PY2BI,
and PY4BCF.

JUBILEE OF LABRE

On February 2, 1984, the Brazilian Ama-
teur Radio League (LABRE) will celebrate
its 50th anniversary. The IV Brazilian Con-
vention joining amateurs of the whole
country will be heid in Brasilia, the Feder-
al District, for this purpose.

Besides the meetings and parties, elc,,
the convention will sponsor a lot of tourist
happenings for those who haven't had the
opportunity to know the capital city yet. In
collaboration with LABRE, three excellent
hotels will offer special prices for the
amateurs.

Valmir J. Pereira PT2FA, President of
LABRE, will do all he can to promote un-
forgettable events. For further informa-
tion, please write to LABRE, PO Box
070004, 70000 Brasilia, DF, Brazil.

QSP-DX

To provide information for Brazilian DX-
ers, Luc PTTWA with a group of PT7
friends established the QSP-DX Bulletin.
In the bulletin, written in Portuguese, we
can find details about DXpeditions, con-
tests, rare countries on the air, QSL infor-
mation, and everything interesting to the
DXer, especially the newcomer.

The bulletin is bimonthly, afier the sec-
ond issue, about 150 amateurs had al-
ready subscribed. The subscription fee is
only enough to pay the printing and mail-
ing expenses. If you want to provide the
bulletin with any DX information, please
write to QSP-DX, Rua Ageu Romero B3,
60000 Fortaleza, CE, Brazil.

CWMG AWARD

Sponsored by the Minas Gerais CW
Club (CW Group), the CWMG Award is
available to all licensed amateurs for con-
firmed contacts with 5 (flve) different
CWMG members. Contacts must have
been made after May 1, 1878, on any ama-
teur band, only two-way CW mode. No
QSLs. Send GCR list of stations worked
(call, date, time, band, mode, and report)
and 6 IRCs for mailing expenses to:
CWMG Award, PO Box 314, 30000 Belo
Horizonte, MG, Brazil.

CWMG members: PY4AAF, PY4ABI,
PY4ACV, PY4AD, PY4ADW, PY4AFP,
PY4AH, PY4AM, PY4AP, PY4APF,
PY4AQL, PY4AQM, PY4AUB, PY4AUN,
PY4BAT, PY4BCR, PY4BLR, PY4BMO,
PY4BZS, PY4BW, PY4CMG, PY4CO,
PY4DD, PY4DM, PY4DS, PY4DT, PY4HR,
PY4IF, PY4IR. PY4IS, PY4JD, PYA4KS,
PY4LB, PY4LJ, PY4AMA, PY4AMG, PY40A,
PY40D, PY4OP, PY4PR, PY4RA, PY4RL,
PY4SM, PY4SS, PYAST, PYAWG, PYAWAS,
PY4XUP, PY4Z1, and PP2Z1.

GMPR AWARD

Sponsorad by the GMPR Group of CW,
the GMPR Award is available to all li-
censed amateurs for confirmed contacts
with 6 (six) different GMPR members. Con-
tacts must have been made after July 30,
1982, on any amateur band, only two-way
CW mode. No QSLs. Send GCR list of sta-
tions worked (call, date, time, band, mode,
and report), your personal QSL, and 10
IRCs for mailing expenses to: GMPR
Award, PO Box 4143, 80000 Curitiba, PR,
Brazll.

For SWLs, the same rules apply.

Endorsements; Besides the six GMPR
members, confirmed contacts with 2, 3, 4,
or 5 stations located in the State of
Parana (PY5) earn an endorsement. Il Is
not necessary that they be GMPR
members.

GMPR members: PYS5AFC, PYSAFD,
PYSAGX, PYSAGZ, PY5AI0, PYS5AIW,
PYSAKX, PYSALF, PYSAVR. PYSBYC,
PYSCIG, PYSCL, PYS5CMS, PYSFI, PY5GI,
PYSGJ, PYSHF, PYS5IG, PY5lJ, PYSJL,
PYSLA, PYSNGA, PYS0E, PY5PMR,
PYSAJE, PYSAT, PY5VX, PYSXFR, PYSZW,
and PY1BVY.

de PY1APS

1983 WORLDWIDE SOUTH AMERICA
CW CONTEST

Sponsored by the Brazilian magazine,
Eletronica Popular, and supervised by the
Argentina GACW group and the Brazilian
PPC Picapau Carioca, the 1983 WWSA
CW Contest was a hit, considering it's
only in its second year.

Little by little, slow but sure, hams are
coming to this contest, the only one gath-
ering South American countries and
spreading QS0s all over the world during
24 hours ol operation, from 1500 UTC Sat-
urday to 1500 UTC Sunday, the last week-
and In June.

Not only the fun of the party, but also
this FB opportunity of meeting bunches of
still rare South American calls and special
prefixes is raising DXers’ interest for this
unigue WWSA CW Contest.

Argentina’s, Uruguay's, and Brazil's
groups and DXers are trying hard to bring
more and more South American countries
to the fun, thus aiming at increasing the
interest of hams in other continents in the
WWSA CW Contest.

We sure hope to meet many of you at
the 1984 WWSA CW Contest, to take place
from Saturday, June 9, 1500 UTC to Sun-
day, June 10, 1500 UTC.,

CANADA

Cary Honeywell VESARS
PO Box 2610, Station D
Ottawa, Ontario K1P 5W7
Canada

The Department of Communications in
Ottawa recently lifted the requirements for
logging in Canada. For some amateurs, this

1983 WWSA CW CONTEST
DX STATIONS Continental Leaders
15 MHz  YO3HP Multiband/Multi-op
7 MHz LZ1GC 850 Europe LZ1KDP 27,600
YO3CD 800 South Am. PY1EDB 650
Y51XE 260
14 MHz JH3DPB 2,184 SOUTH AMERICAN STATIONS
wava 1276 3.5 MHz CXBDT 1,206
HBIBPP 664 PY2RNJ Ad
21 MHz OK2QX 2,728 PY20H.J B8
EI3DP 1,600 7 MHz CX5A0 22,160
Y32KE 1,122 PY3CFD 2.730
28 MHz VE1BNN 1,254 PYSAAZ 280
Multiband W3GM 27,710 14 MHz YV5HUJ 60.588
YU4YA 18,492 PYSMR 3312
LZ2DB 14,384 PY2DRP 2,604
Multi-op LZ1KDP 27,600 21 MHz PY1DFF 37,904
SPIKTE 7,206 LU4FC 32472
OK3KEX 5,760 PY1BVY 31,044
28 MHz PY1HQ 15,984
PY3XYZ/IPP2 10,740
Continental Winners PY1DPP 2,840
Asia JA1BX 2,132 Multiband CX7BY 266,304
Europe YU4YA 18,492 LUSEIE 222222
North Am. W3GM 27,710 PTSEJ 87,720
South Am. CX7BY 266,304 Multi-op PY1EDB B850

action means nothing, as | am sure better
than half of the amateurs across Canada
never logged their activities anyway. Rare-
ly, if ever, was this requirement checked. It
should be remembered, however, that log-
ping s a form of self-defense in that you
can always refer to your log shouid you be
accused of an infraction of the regs.

The Canadian Amateur Radio Federation
and the Canadian Division ARRL (CRRL)
met at Cobourg, Ontario, during the sum-
mer to finalize a joint submission 1o the
DOC regarding TRC24 (the requirements for
examination for the amateur service). Be-
tween the two organizations, every area of
importance was covered.

Each group submitted its own proposal
and it seems that the DOC was open to
these suggestions. The resultant redrafting
of TRC24 should be common knowledge by
this time. A great deal of credit for this work
can be shared by many parties. Art Blick
VE3AHU of Kingston, Ontario, the CARF
General Manager, Ron Walsh VE3IDW, also
of Kingston and one of CARF's Vice-Presi-
dents, CRRAL president Tom Atkins
VE3CDM of Toronto, and ARRL Canadian
Division ViceDirector Harry MacLean
VE3GRO of London, Ontario, carried the
amateur flame in a cooperative and con-
structive manner. The DOC was represent-
ed by G. Wintermeyer from the head office
in Ottawa.

The 1983 CARF National Symposium
was held in Halifax, Nova Scotia, during the
middie of October this year. For those of
you who don't know what this is: Amateurs
from across Canada get together once a
year (en masse) to provide direct input 1o
the DOC on matters relating to the amateur
service in Canada. The number of peopile at-
tending these conferences is not usually
great since most groups of amateurs pro-
vide only written submissions to be read
and considered. This is far less expensive
than sending a representative across the
country for a one-day event. Full details will
be provided in a future column.

A while back, a group of white caners in
Toronto, Ontario, organized a reception 1o
express appreciation for the work of an in-
dividual. Bill Choat VE3CO was stepping
down as chief of the CNIB amateur-radio
operation In Toronto, and some of his
charges wanted him to be recognized for
his efforts in the past. Bill has been In
charge of this group for many years now,
and through his efforts and the efforts of

others, many white caners were given the
opportunity to experience the joys of ama-
teur radio, despite their handicap. Nearly
100 blind and sighted amateurs participat-
ed and | think Bill went away with the feel-
ing that all was right with the worid.

Canada’s national amateur-radio jour-
nal, TCA, has been plagued with postal
problems for several years now. Recently,
an Ontario amateur wrote the Minister re-
sponsible for Canada Post, complaining
of the late delivery of his July/August
copy. Some time later, |, as editor of TCA,
received a call from a Canada Post em-
ployee who wanted to know when the
magazine had been mailed. When the call-
er discovered that more than three weeks
had passed between mailing and delivery,
she became very defensive and tried to
leave me with the impression that the
system was not only better than It was,
but would get better as time went by. She
would not elaborate on what amount of
time would pass before this event, but |
got the distinct impression that it would
colincide with the “second coming,” or al
least the blooming of century plants.

Speaking of TCA, the November issue
was malled to every amateur in Canada as
part of a membership drive on behalf of
CARF. Canadian amateurs living in the
USA did not receive a copy due to postal
limitations and costs. If you would like to
receive one, please write to the Canadian
Amateur Radio Federation, PO Box 356
Station, Kingston, Ontario, Canada K1P
5W7. Depending on numbers remaining,
we may be able to send you a copy. En
close $1.50 to cover postage and handling
costs (mostly postage). You will notice
that this is also the cover price, 50 it
balances out.

CZECHOSLOVAKIA

Rudy OK3KFO
Februaroveho vit'azsiva
955 01 Topol'cany
Czechoslovakia

| have 25 years. | am a member of
Radioclub OK3KFO in Topol'cany and
have been an active amateur for 13 years.
My call is OK3CMZ | hope that you 73
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magazine readers will enjoy the informa-
tion | send, Please excuse that | am self-
taught in the English language.

| should like to inform readers of 73
about radic-amateur life In Czechoslova-
kia. In Czechoslovakia, we have approx-
imately four thousand licensed radio
amateurs, not counting 1500 SWLs. The
most activity is in DX work; there is less
activity with contests.

Czechoslovakia is a little republic. One
day a week—Thursday—OK3KAB In Brat-
islava (capital city of Slovakia) broadcasts
about all radic-amateur activity. The pro-
gram is popular because it sends quality
information.

Approximately 10% of the people work
144 MHz and 433 MHz. Over the last 10
years, Czechoslovakian microwave sta-
tions have reached good places in interna-
tional contests, Other OKs are working
over satellites, and approximately 10 work
EME. Tens of thousands are devoled to
constructing various mechanisms.

| know my first column Is not very inter-
esting so | would like readers of 73 to ask
for what they would like to know about ac-
tivity in Czechoslovakia.

DOMINICAN REPUBLIC

M. F. (Tim) Pimentel HIBMFP
PO Box 2191

Santa Domingo

Dominican Republic

Some of you have probably worked
Dominican (Hl) stations in the 20- or
15-meter band but have been less fortu-
nate in contacting the other bands and
getting QSLs.

Tocontact and get QSLs from HI is not
an easy task, and exotic bands such as 6
and 160 meters seem to be "Mission Im-
possible,” but even so, there are
possibilities.

To be successful, you first have to know
which station you're looking for, at what
time you should search for it, and last, be
lucky enough to find it. Once you have
made your contact, it will be easy for you
to receive the QSL because there are few
pecple who work on 6 and 160 and those
who do confirm on time.

In the 6-meter band we have key people
such as Waldo HIBWPC and Domingo
HIBDAF. The same applies Iin the
160-meter band with Jose HIBJAG, Mike
HIBMRF, and Virgllio HIBVMA, These sta-
tions generally work from 0000 GMT to
0800 GMT. Within these times, schedules
could be arranged by sending the above-
mentioned stations a note to Box 1157,
Radio Club Dominicano, Santo Domingo,
Dominican Republic,

Another difficult HI contact is the one
via satellite. The only representative there
is Jorge HIBJAF, and he is on the radio as
long as his business activities allow him.
Jorge is one who loves that particular type
of communication, and on the first DX-
pedition to Beata Island (HI1RCD) In 1979,
he made some contacts there, If any of
you are interested in this particular kind of
communication with an HI, you couid
write for additional information to: Jorge
Abbott HIBJAF, Rafael F. Bonely #8, Ens.
Evaristo Morales, Santo Domingo, Domin-
lcan Republic. | am sure he will fix a
schedule and the QSL will get to you
safely.

Another contact mode considered un-
cbtainable in HI is CW. In the Dominican
Republic, anybody who expects to get a
ham-radio license is supposed to go

through a CW exam. However, this is only
in theory, because there are no effective
mechanisms to guarantee that it will hap-
pen. For those 1500 that have already
recelved their licenses, there's nothing to
be done. The practice of CW is restricted
to fewer than 1% of those listed in the
Callbook; nevartheless, among them
there are some excellent operators.

In CW, we have two young operators
who are very good, Julito HI3JEI and
Carlos HIBCPT, plus the hard-working
veterans HI3PC, HISLC, HIBOMB, HISKW,
HIBRPD, and HIBDAF.

The Dominican Radio Club freguently
offers CW courses to its members and
guests; thus it maintains a live spirit in
this mode even though it has lost popular-
ity in our country,

Can you get a contact with a YL in the
Dominican Republic? For chatting there
may be some, but for QSLs and DXs, there
are very few, However, there are some sur-
prises: Charo HIBRPD enjoys DX, works
regularly, works with CW, and sends QSLs
besides. You can also find Azilde HIYTHHH
or Maritza HIBMSS, and both will send
their QSLs gladly.

Undoubtedly the language barrier limits
many Hl ham operators, so communica-
tion is made more difficult. On the other
hand, the small active group in DX knows
English well encugh to obtain their con-
tacts. Abed HIBIH and Victor HIBVAT look
frequently for DX on 40 and 80 meters, and
the same goes for an active group in the
HI3 zone with Antonio HISAMF leading
them.

It is my hope that, with these hints, it
will be easler to get HI stations and your
QSLs, too. Also, for five years, the Domin-
ican Radio Club has had a national cam-
paign among ham-radio operators to stim-
ulate the sending of SLs, and the results
have been positive. The annual average
has increased more than 70%. The QSL
Bureau is managed by the Dominican
Radio Club and has worked efficiently for
many years.

Before closing, I'd like to add that we
know how Important QSLs are and how
much they mean, especially to DXers. We
will be glad to help you find confirmation
of a contact which was made during the
past five years; we will help all we can.

ECUADOR
B. Patricio Recalde S. HC2PP
PO Box 511
Guayaquil
Ecuador

July 23 and 24 last year will be remem-
berad by the technical department of the
Guayaquil Radio Club as historical. Thay
were a Saturday and Sunday. What did we
do?

Well, a party of amateurs, HC2ZNW,
HC20L, HC2IH, HC2LU, HCZNS, and
HC2KY, went up Chimborazo, the highest
volcano in Ecuador (6,310 meters— 18,930
feet), In order to install a 40-meter link in a
2-meter repeater. The idea became reality
after a mere four weeks of planning. All
Saturday they kept working until around
1700 hours, which is late for the altitude at
the repeater (4,400-4,500 meters—13,500
feet). They did a lot of testing, and now it is
giving the best results.

Now, from all the coast part of our coun-
try, It Is possible to access the repeater from
your car and get through to 40 meters. The
frequency is TOBO kHz, and you'd better
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look for Ecuador so you can test the
40-meter/2-meter link.

Getting there was a lot of fun (troubles +
adventures = fun). Saturday evening,
HC2IH's car got stuck in mud and snow,
and on the way out, the steel bar that keeps
the front wheels aligned broke loose. Well,
at that time and In that place, all that was
left to do was sleep and wait until the next
day. The hero (?) who slept in the car (with
the engine running, the heater on) was
HC2LU. The temperature was below freez-
ing (02 C), so the car didn’t even heat up.

Anyway, on Sunday was a tougher test:
to try to reach the members of an expedi-
tion that was on the Irazu volcano, at 4,250
meters, in San Jose, Costa Rica (T1)! A lot of
arrangements had been made through the
goodwill and work of TIZKC and HC2EC. At
those heights, the wind, the temperature,
etc,, were a challenge; the people at both
places did a good job preparing for the con-
tacts.

In San Jose, they were ready with 10,000
Watts FM, SSB, and HF. The link in 40 me-
ters was not working due to the lack of a
better antenna with the Chimborazo expe-
dition, so HC2PP was the guy that linked
them all together via 2 meters and 40 me-
ters. While everybody was getting ready,
many amateurs from all places were very
heipful In clearing frequencies and giving
good advice.

Exactly at 12:23 (HC}—1723 GMT—on
July 24th—the Irazu expedition transmitted
on 146.500 MHz with no resulis. After a few
tries on FM and SSB on 2 meters, there
were no positive contacts; the same was
true with the Chimborazo expedition.
Around 1800 GMT, we tried through a re-
peater situated where the Ecuadorian expe-
dition was, and we heard three times that
the repeater was activated. No modulation,
but it gave us a nice feeling of something!

Anyway, after two hours, all the equip-
ment and gear were diassembled. Our pres-
ident, HC2KC, and the president of the Cos-
ta Rica Radio Club (TIZKC) interchanged
greetings and thanks for all the efforts, and
both confirmed that in the near future, with
more testing, the link is going to work.

Well, they decided to try more testing in a
new place, Cerro de la Meurte (Death Moun-
tain), that is believed to be better. All ama-
teurs who participated were not frustrated;
we believe it is going to take some more co-
ordinated efforts, and we are positive about
out next results.

There |s another project, and that is to try
to put a repeater on a small island that be-
longs to Panama. Why? Because HC2NS,
on old sailor, did access the repeater
146.895 (—) from that point, which is more
than 200 nautical mites from the repeater,
at 4,400-4 500 meters above sea level!

| will keep you informed, and we are go-
ing to make it!

FRANCE

Claude Guee F1DGY
11 Rue Emile Labiche
28100 Dreux

France

| would like to say some words about the
first French association (REF—Reseau des
Emetteurs Francals), founded in 1925,
Some years ago, the situation was rather
confused, but thanks to the work of a new
and very good team, it is now completely re-
versed. We see that REF again has a fine fu-
ture! Furthermore, dealings with the sec-
ond association (URC—Unlon des Radio-

Clubs) are more hearty than formerly. At the
beginning, the two were at daggers drawn,
but now they cooperate in facing difficul-
ties (new license examinations, UHF, regu-
lations, etc.).

Some hams and SWLs are getting in
trouble: They have bought general-cover-
age receivers, called "scanners,” which un-
fortunately are illegal here. As a matter of
fact, people are brought up for trial and con-
victed (with a fine and receiver confisca-
tion). However, REF has lodged an appeal.
The law amounts to saying that French
hams have the right to listen only to the
amateur allocations. No comment.

Once again, we have heard on the air that
tickets for part of the 28-MHz band would
be granted without a Morse-code test. Actu-
ally, this is utterly false. It is a CB rumor
which till now officials have turned down.
On the other hand, new regulations for 27
MHz are generous: 40 channels, 4 Walls
S5B (peak), 4 Watts FM, 1 Watt AM, and the
possibilities ot 6-dB-gain antennas. It goes
without saying that CBers are not yet satis-
fied. This band is so busy that some people
escape to the 6-MHz band.

65-yearold hams without Morsecode
knowledge can ask again for the full li-
censes (F6) without taking the 10-wpm test.
Since the beginning of this year and the
new license regulations, this gift had been
forgotten.

A new ham magazine is born: Megahertz.
Covering microcomputers, astronomy, pri-
vate FM broadcast, and of course all ham
activities, this third French ham magazine
looks promising and means that amateur
radio in France enjoys good health!

NN
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GREAT BRITAIN

Jeff Maynard G4EJA
10 Churchfields
Widnes WA8 9RP
Cheshire

England

One of my particular interests is RTTY
(WAC and some V0 countries worked to
date). The RTTY enthusiast over here is well
looked after by BARTG, the British Amateur
Radlo Teletype Group, which promotes
RTTY activities, contests, and awards, ad-
vises on ATTY matters, transmits a RTTY
bulletin, and publishes the BARTG newslet-
ter. (Readers interested in joining BARTG
should write to the Membership Secretary,
Mrs. T. Crane, Greta Woods, Bromley Road,
Ardleigh, Colchester CO7 7SF, En-
gland—dues are about US$5 per year.)

A recent BARTG survey reveals that
about 65% of its members still use tradi-
tional clanking teletypes for their RTTY
with the Creed line (444, 54, 7, etc.) being by
far the most popular. Even more surprising,
to me at least, was the comment that a
number of stations have 4 or 5 such ma-
chines in constant use. | am not sure that
the floor of my shack (in the house loft)
would stand the weight of even one such
machine. | am sure though that the rest of
the family would rebel at the noise from a
traditional teletype.

Something like 34% of BARTG members
use electronic ATTY systems or home com-
puters (with 5% using AMTOR). Commer-
cial units are best represented by the Micro-
wave modules line although Hal has cap-
tured about 13% of the UK market.

With my own all-electronic RTTY station
(Dovetron terminal unit, Extel VDU, and ma-

Continued on page 116



Dave Schmarder N2DS
11 Beaver Avenue
Beaver Dams NY 14812

Convert the Oddball
Hy-Gain Board

Some of these boards have two crystals and some have three.
Now you can put them all on 10-meter FM.

Recf-ntly, the popularity
of the Hy-Gain surplus
boards has been tremen-
dous. However, there are
several types of these

boards on the market to-

day, and each type requires

a different method of at-

tack. The 3-crystal model
with the PLL-02 phase-
locked-loop chip has been
well discussed in a previous

article.' The board | am go-

ing to discuss is the board
with the part number
PTBMO5TAOX, available
from Surplus Electronics
Corp.?

The major differences
with this board compared
with the other Hy-Gain

boards is the 2-crystal ap-
proach

The third otfset

added boards,

crystal has been eliminated
so that all trequencies are
generated by the 10.24-
MHz reference crystal. The
other crystal, 10.695, is used
to oftset the synthesizer
mixer output by the amount
of the receiver first i-f

This presents three prob-
lems. First, with this mixing
process, the PLL program-
ming is upside down. That
is, if you increase the di-
vide-by-N, the frequency
goes down, and since a pre-
requisite of any of my
10-meter FM conversions Is
a direct frequency readout
system, this makes it a bit
difficult. The second prob-
lem i1s that you cannot de-
cide what divide-by-N
equals which frequency.
This is decided for you. The

third problem is the odd
5-kHz output frequency. By
that | mean that when this
conversion is made, we
want the operating frequen-
cy of the transceiver to be
29 600 MHz, not 29595 or
29605 MHz. So a change
will have to be made there
All that is done here is to
raise the reference frequen-
cy slightly, making each
channel a few Hertz more
than 10-kHz channel spac-

INg.

Circuit Description

There will be three added
circuits to the original
board. Those are the FM de-
tector/squelch board, the
modulator board, and the
frequency-selector board.

The FM detector/squelch
board (see Fig. 1) consists of
one IC and two transistors
and is designed to interface
the CB board easily. The
2111 IC 1s a common IC that
is used in television receiv-
ers and scanners. This chip
provides the i-f limiting and
the quadrature detection
necessary for FM detection.
Transformer TO1 is tuned to
455 kHz, and the transform-
er can be obtained from an
old transistor radio. The pri-
mary winding is used.

The noise to operate the
squelch is taken from pin 1
of the IC which is before the
de-emphasis capacitor,
CO1. The noise is filtered
and amplified by the two-

I'his is a bottom look with the cover removed. Next to the
A top view of the radio. Notice the mounting of the three piece of electrical tape is the connection to the input of the

FM detector/squelch board.
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transistor circuit, and the
output is applied to the
base of the audio switch in
the receiver (Q13). The in-
put at C0O2 is taken from the
secondary of the last i-f
transformer through a short
length of RG-174 coax. The
volume and squelch pots
are front-panel-mounted

The easiest board to con-
struct is the modulator
board (see Fig. 2). The input
is taken from the audio out-
put chip in the receiver. On
receive, this line is shorted
to ground, causing the mod-
ulator to be disabled. The
gain pot provides audio
voltage to the diode clip-
per, which clips the audio
peaks to approximately 1.2
volts p-p. The deviation pot
selects which portion of this
clipped audio is to be ap-
plied to the vco. This pro-
vides for direct FMing of
the transmitter.

The third board is the fre-
quency selector board
There are three controls on
the front panel. There are
two single-pole, 10-position
switches, 29.50-2959 and
29.60-2960 MHz. There is
also a three-position toggle
switch (SPDT C-O), used so
that either 29.50-29.59
MHz simplex, 29.60-29.69
MHz simplex, or 29.50-
2959 transmit and 29.60-
2969 MHz receive can be
selected. The last combina-
tion is for repeater offsets.

A look at the frequency
selector board circuit (see

10 Boarp 33 Safkaaa AR
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(+12Vv] '
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Fig. 1. FM detector/squelch board. Capacitors are in uf, 25 volts disc ceramic unless other-
wise noted. Resistors are 4 W,

Fig. 3) shows a diode matrix
and a two-transistor circuit.
The two transistors select
which of the two single-
pole, 10-position switches
gets the 5 volts. The switch
that gets the 5 volts is the
switch that is active for fre-
quency selection.

The steering for this cir-
cuit comes from board pin
12, which is operated by the
PTT. This pin is high on re-
ceive and low on transmit.
This is what happens: With
the SPDT C-O switch in the
center-off position, the
29.60-29.69 selector gets
the 5 volts on receive and
the 29.50-2959 on trans-
mit. By switching the SPDT
C-O switch to one of the
two other positions, the
switching from pin 12 is dis-
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Fig. 2. FM modulator board.

abled and locks up to a cer-
tain 10-position switch in
transmit and receive

The diode matrix pro-
grams the PLL-02 IC in the
radio. On the right of the
frequency selector circuit
are the binary weight values
for the PLLO2 IC, along
with the pins to which the
wires must be connected.
Along the top are listed the
total binary weighting
values for the various

switch positions. Next to
the switch positions are the
last two digits of the
operating frequency. The 5
volts to operate this circuit
s brought from a 5-volt
regulator which is part of
the Hy-Gain board.

Construction

First. a few modifications
to the Hy-Gain board must
be done. Connect board

pins 38 and 39 together. Re-

A close-up of the PLLO2 IC. The thick wires go to the fre- A close-up view of the frequency selector board, showing

quency selector board, and the thin wires are the circuit
changes made to the PLLL2 circuit
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how the diodes are installed and the 20 bare wires that go to

the selector switches.
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move R69, R71, D13, RV2,
and C12. Connect a wire
from board pin 20 to where
the cathode of D13 was. To
modify the PLL chip wiring,
first isolate PLL IC pin 7
from the original wiring.
Connect PLL IC pin7 to PLL
IC pin 8. Run a wire from
PLL IC pin 1 to jumper |4.
The other connections to
the board are shown on the
schematics. The three
boards are made from .1"-
spacing perfboard.

To make the diode ma-

trix, on one side of the perf-
board string 7 bare wires 4.5
inches (11.3 cm) across on
one side. On the other side,
string 20 bare wires perpen-
dicular to those on the
other side. Be sure to skip a
row of holes between each
string of wires. Then the
diodes can be placed with
one |lead bent over in
through the holes and
soldered.

The FM detector can be
mounted to the square hole
above the BA521 IC with a

|

[ a
=10 B 1| 52 53
52 SPIOT SWITCH —=

ALL DIODES - INAl4B
ALL RESISTORS - i/s4a W

Fig. 3. Frequency selector board.

small angle bracket. The
modulator perfboard can
be glued against the side of
vco coil L1, being sure that
nothing interferes with the
tuning of the coil. The fre-
quency board can be
mounted across the front of
the CB board, standing up
vertically.

Tuning

For tuning, you will need
a dc voltmeter, an rf probe,
a signal generator (or a
weak signal from an ama-
teur transceiver), a frequen-
cy counter, and a General
Cement model 9440 tuning
tool’ A small hex head
plastic tuning tool is also
handy. Nothing ruins a pow-
dered iron slug faster than
trying to tune up with a
regular screwdriver.

First, set the transceiver
on 2960 MHz simplex.
Place a dc voltmeter on pin
6 of the PLLO2. Carefully
tune vco coil LT until 5 volts
or so is reached. Move the
voltmeter to pin 5 of the
PLLO2. Carefully adjust vco
coil L1 for 2.5 volts.

Next, attach a dummy
load to the antenna jack.

Place the rf probe on the
base of Q3 (rf predriver).
Adjust T1, L2, T2,15,and T3
for maximum rf. Then move
the rf probe to the antenna
jack and adjust L7, L11, and
L12 for maximum. Place the
frequency counter on the
antenna jack, and the
counter should read 29.600
MHz. If the reading is a few
kHz off, adjust trimmer
CT1. If the reading is unstable,
check the vco tuning. Run
through all channels and
see how each frequency
looks. If an error shows,
check the matrix and asso-
ciated wiring.

Now, on receive, place
the dc voltmeter on board
pin 39 and adjust T5, T6,
L14, T7, T8, T9, and T10 for
maximum. Be careful not to
overload. Adjust the quad-
rature coil on the FM detec-
tor/squelch board, with no
signal, for maximum noise
Later tune when listening to
another FM signal for best
sound.

As a building hint, the
housing for this radio can
be built from aluminum.
The boxsize is6”(15.24 cm)
by 85” (21.6 cm) by 25"
(6.25 cm). Two U-shaped
pieces of metal make up
the top and bottom covers
which fit over the ring of
metal which makes up the
main chassis.

That's it. Just look at the
way | constructed it. As
they say in the old country,
“Ein Bild sagt tausend
Worte.”* | would like to
thank Bob Russo WB2BMM
for taking the photos shown
here. If | can be of further
help, please write, include
an SASE, and | will try to
help.
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73 CLASSIFIED ADVERTISING

Individual (non-commercial) . . ........
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Prepayment by check or money order is required with your ad. No discounlts or
commissions are available. Please make your payment to 73. Rates for multipie

insertions are available on request.

ADVERTISING COPY

Advertising must pertain to amateur radio products or services. No special
layouts or positions are possible. All advertising copy must be submitted type-
written (double-spaced) and must include full name and address. Copy limiled to
100 words, maximum. Count only words In text, Address, free.

73 cannot verify advertising claims and cannot be held responsible for claims
made by the advertiser. Liability will be limited to making any necessary correc-
tion In the next available issue. 73 reserves the right to reject any copy deemed

unsuitable.

DEADLINES

Copy must be received in Peterborough by the 5th of the second month pre-
ceding the cover date. If copy Is received after the deadline, it will be scheduled
to run the following month, unless specifically prohibited by the advertiser.

MATERIALS
Send to Advertising Department, 73, Elm Street, Peterborough NH 03458,

DRESS UP YOUR CLUB! Jackets, tee-
shirts. hats, sportshirts, etc., with your lo-
go or we'll custom design. Wavelength
Productions, 2022 120th St, College
Point NY 11356. BNBO48

FREE SAMPLE—send stamp. Buy/sell ra-
dio, computer equipment in “Electronic
Exchange,” Box 486E, Forest Lake MN
55025. BNBO49

DEALERS IN SURPLUS TEST INSTRU-
MENTS, microwave eguipment, and com-
ponents. Wanted: Late test equipment
(H.P., Tek, G.R., Narda, etc.), waveguida/
coax components. Immediate needs: H.P.
K382A, R382A, 5382C, 4324, 6522A, 415E,
G.A. 874- and 900-series coax items, G.R.
1633, 1863, 1864, Request want list. Lec-
tronics, 1423 Ferry Ave, Camden NJ
08104; (609)-541-4200. BNBD50

HELP! Cleaning garage—iest egpt., 6m
and 2m FM gear, tubes, 1000s of service
manuals for all makes and models of com-
mercial FM xceivers 1975 and older. Rea-

sonable prices. Send SASE for list. Tom
McLaughlin WB4NEX, PO Box 411, Mango
FL 33550; (8131-681-9709. BNBOS1

WANTED—your unused Teletype™ re.
pair parts. High prices paid! Send SASE
for list of Teletypewriter parts and sup-
plies. TYPETRONICS, Box 8873, Fort Lau-
derdale FL 33310; (305)-583-1340 after 9:00
pm. NATT, BNBO52

WANTED: Old bugs for my telegraph and
radiotelegraph key collection. | am trying
to find each make and model of bug manu-
factured before 1950. Vibroplex, Martin,
McElroy, Bunnell, Mecograph, MacDon-
ald, D & K, Warner, etc. Also looking for
Spark keys, Boston keys, cooties, side-
swipers, and large or unusual radiolele-
graph keys. 73 de Neal McEwen K5RW,
1128 Midway, Richardson TX 75081;
1{214)-234-1653. BNB053

ON MARCH 11, 1984, the Maoargan County
Repeater Association Club will sponsor

the Martinsville Hamfesat at the Indiana
Falrgrounds Pavilion Bullding In Indianap-
olis. Dealers, vendors, forums, and free
paved parking. Doors open to the public at
8:00 am. Table reservations: Alleen Scales,
3142 Market Place, Bloomington IN 47401,
BNBO32

WYOMING-UTAH RANCH LAND. 10
acres, $60 down, $60/month. FREE infor-
mation, maps, photographs. Trade aquity
for ham gear, home computer, test equip-
ment, etc. Owner—Mike Gauthier K8ICS,
9550-B—Gailatin Rd., Downey CA 90240.
BNBOO1

MOBILE IGNITION SHIELDING. Free
literature. Estes Engineering, 830 Marine
Drive, Port Angeles WA 98362. BNBOOG

QSL MANAGER ALBUM™™. Beautiful
leather-grained vinyl ring binder for dis-
playing 240 of your prized QSL cards.
A0-day guarantee, $18.95 ppd or send
stamp for fiyer. Walter Beaton WDBDVX,
3780 Cecilia Ave., Cleveland OH 44109,
BNBOOO

WANTED: Early telegraph instruments for
my collection. Keys, sounders, call boxes,
registers, meters, and related items in-
cluding pre-1910 paper. Larry Nutting
WDEDTC, 5957 Yerba Buena, Santa Rosa
CA 95405, BNBD18

COLOR COMPUTER owners—call (212}
441-2807 for FREE color computer hard-
ware and sofiware catalog or write o
Spectrum Projects, 93-15 BE Drive, Wood-
haven NY 11421. BNB0O23

FOURTH ANNUAL Ohio State Convention
and Flea Market: Join in the even bigger
“Cincinnati ARRL '84," February 25 and
26. Actlvities for hams and electronics en-
thusiasts: forums, meetings, vendors,
Wouff Hong, women's activities, banquet,
hospitality suite, more. Sure cure for
“cabin fever." Hospitalily sulte Friday
and Saturday nights. The $£5 convention
registration includes all convention
awards. Flea market is $4/space for two
days—ham and electronics items, only.
Write: Cincinnati ARRL '84, POB 11300,
Cincinnati OH 45211 or telephone (513)
B825-8234. Vendor and exhibitor inquiries
invited. BNB(24

WANTED: Cash paid for used SPEED
RADAR EQUIPMENT. Write or call: Brian

-, L

ICOM TEN-TEC YAESU \
T Tl e R S $219 Corsair ....... o $1.019 FT208R ................... 5264
IERIRAN Lo e e 310 Argogyll i, i $520 FT230R ... ..c.-...-::.--4. 5289
Tere? Vi M e L8319 2501 2mHT .. .o, $2809 FT726R ......ocovuuev.. $729
IC25H .. $349 Satellite Station . . . . €419  FT290R . $359
IC27A .. .. Call AZDEN T T T T o i At e e
[eAin s Bl AT AV $599 pPCS300 .. .. ..., ¢o79 MNEW-FT757GX.............Call
Lo PO Y S $809 PCS-4000/4800 .. ... ...... r A B | S g $890
g A S Ly ETr A $1.239 e = L T $340 6T i P, T R $1.339
BRI 0 i - usiv i it s A E $599 FT=0ONE i civcasvaniaies s s Call
WESTECH ELECTRONICS is your dealer for Ten-Tec, ICOM, Yaesu, Azden,
Astron, Hy-Gain, Cushcraft, Butternut, Bencher, Vibroplex, Nye-Viking, MFJ,
Daiwa, Kantronics, Digimax, and more. Free shipping (UPS brown) on prepaid
orders (Cashier's Check/M.Q.). Prices and availability subject to change, please

E call for latest information.
RTE 286, PRESQUE ISLE PLAZA, PITTSBURGH, PA 15239
CALL (412) 733-1555 MT&W 10-6 Th&F 10-8 Sat 10-2
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R. Esterman, PO Box 8141, Northfield IL
60093; (312)-251-8901. BNBO30

RTTY FDM DEMODULATORS. FDM ATTY
exists on satellites, FM SCA broadcast
subcarriers (e.g., Commodity News Ser-
vice), and HF radio. Four solid-state syn-
thesized models, NSA surplus, new-used,
$50 to $350. Call/write for brochure. Elec-
trovalue Industrial, Inc., Box 37T6-WF, Mor-
ris Plains NJ 07950: (201)}267-1117.
BNBO32

SPECIAL NOTICE—Buy and sell your am-
ateur eguipment, computers, and video
equipment on our national computer sys-
tem that you access from your home, eic.
Ads are updated daily. Low cost is only
£15.00 per year for unlimited access 24
hours a day. For details, send SASE. NAR-
WID ELECTRONICS, 81 Bellot Road, Ring-
wood NJ 07456. BNBO37

TRS-80 113/4 RTTY/ASCI/MORSE. Free
specs. Software and hardwara schemalic,
$24.95 postpaid. KCQ Software, 6319
Boeuf Trace, Alexandria LA 71301.
BNBO38

ON MARCH 11, 1984, the Morgan County
Repeater Association Club will sponsor the
Martinsville Hamfest at the Indiana Fair-
grounds Pavilion Building in Indianapolis.
Dealers, vendors, forums, and free paved
parking. Doors open to the public at 8:00
am. Table reservations: Alleen Scales, 3142
Market Place, Bloomington IN 47401.
BNBO4D

FOR SALE OR TRADE: Swan 100MX
5band solid-state transcelver and ac PS
and Heathkit SB-201 amplifier, $325 each.
Wanied: CW transceiver. W7LHO, (505}
4716377. BNBO41

BUMPER STICKER—"My Favorite Radio
Station Is (your calisign).” Display any-
where! Great gift idea. Only $3. Arpress,
Dapt. ST, 1556 Hicks Plke, Walton KY
41094. BNBO42

PRINTERS: LA38 Decwritaer Il with key-
board, variable-width paper, etc,, $325.
CDI 1030 with keyboard, bullt-in modem,
$125. WOQH, 11209 Hwy. U, Wausau WI
54401, BNBO43

WWV RECEIVER, $35. Rf signal generator,
80 kc to 60 mc, $35. Hickock tube tester,
$£30. Audio signal generator, $35. KBKZIT,
2255 Alexander, Los Osos CA 93402
BNBOA4

MILITARY TECHNICAL MANUALS for old
and obsoclete equipment. 60-page cata-
log, $3.00. Military Technical Manual
Service, 2266 Senasac Ave., Long Beach
CA 90815. BNBD45

RUBBER STAMPS: Name, call, and ad-
dress. $3.75 poslpaid, US. Floyd Durand
WSYZC, PO Box 67, Westwego LA 70094.
BNBO46

DX HIDDEN ASSET LOOP ANTENNA. Get
on the air, comply with no-visible-antenna
rules, from most indoor locations. Inex-
pensive, easy-to-bulid antenna couples di-
rectly to 50-Ohm coax; no antenna match-
er required. Omnidirectional with vertical,
bi-directional with horizontal polarization,
Vawr lypically 1.2:1 at resonance; useful
bandwidth 3 to 5 percent of resonant fre-
quency. Plans and instructions, $12.50
postpaid. H. Stewart Designs, PO Box 643,
Oregon City OR 97045. BNBO47



WN THE WORLD
WITH THE R3

NO RADIAL
VERTICAL .
10, 15, 20 METERS

;_ urrent distribation gives
_more efficienc mﬂhw angle radiation for DX

~ R3 bﬂnos hld'l performance antenna features
to those living in apartments, condominiums
or on small city Iots. Even if you have plenty of
space, R3's combination of neat appearance
and DX capability make it ideal for your sta-
tion. The R3 includes an integral turner to give
a perfect match across 10, 15, and 20 meters.
The remote tuning feature allows easy finger-
tip control as you operate your station.

R3 is a complete antenna system ready to in-
stall in virtually any location from ground level
to roof top.

FEATURES |
3 dB Gain, ref YaAwhip *

No Radials :

360° Coverage r

Integral Tuner with _ =N
Remote Control Console and Indicator -, . A T A
24 Volts To Tuner | s P i e
110 or 220 Volt Operation | =g e L g
75 ft (22.9m) Control Cable Included |
Only 22ft (6.7m) High 1
1 sq 1t (.09 sq m) Space

Self Supporting

Stainless Steel Hardware

Mount: Sleeve Type Fits Pipe Up To
1% in (4.5cm) dia

Can Be Easily Stored and Set Up For
Portable or Temporary Operation

Add up the features—you'll find that you can
have ALL OF THIS PERFORMANCE without
the need to buy tower, rotator and associated
hardware. R3 IS ANOTHER PRODUCT
CREATED FOR THE ENJOYMENT OF YOUR
HMOBBY BY THE WORLD RENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM.

141 BGHPUHATIDN

THE ANTENNA COMPANY

48 Perimeter Road, PO. Box 44680

Manchester, NH O3108 USA

TELEPHONE 603-627-7877
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THE MEW
WEATHER SATELLITE
HAMNDBOUIK

The New Weather Satellite
Handbook

All the information on the most
modern spacecraft in orbif. This
handbook includes material for
newcomers and experienced satel-
lite watchers. Included are hardware
designs and instructions for
buiiding and operating a tracking
station. One chapter covers fracking
with a microcomputer. $8.95 BK7383
137 pp.

RILUENUD RS
AL433490.0

Leamn Pigital
Flectronics While
Bulding Y our Uhwn
Computer!

e e

Kilobaud Klassroom

Learn electronics with this hands-on
course. This collection of elec-
tronics projects starts with simple
concepts and takes you on to
building your own small computer.
You'll learn electronics theory and
get the practice you need to master
digital electronics. $14.95 BKT7386
393 pp.

A Guide to Ham Radio

Find out what it takes to
communicate across the globe. This
book answers your questions—I{from
getting a license to setting up your
station and broadcasting. You'll
learn to use voice, Morse code,
teletype, television, and satellites.
$4.95 BK7321 48 pp.

The Propagation Wizard’s
Handbook

This book by one of the best
forecasters in America teaches the
art of propagation forecasting.
You'll read about magnetic storms,
shortwave radio blackouts, long
distance television, interference,
and how they relate to the planets.
$6.95 BK7302 136 pp.

Living on a Shoestring

Save money by scrounging surplus
and putting it to use. This book
shows you how—al home or in the
ham shack. Projects include cutting
energy costs, building a dome
house, constructing ham gear,
transportation, and more money-
saving ideas. $7.97 BK7393

125 pp.

Study Guides

Join the hams who know what ham
radio is all about. 73's study guides
stress learning, nol memorization,
fo help you study for the license
exams. The General License Study
Guide and the Novice License Study
Guide provide all the information
you need o earn a Novice or
General ticket. Review questions
included. Novice License Study
Guide $4.95 SG7357 General
License Study Guide $6.95 SG7358

The Magic of Ham Radio

Learn about the special hobby of
ham radio in this account from a
60-year veteran. Jerry Swank has
walched radio grow from the days
of Model A spark coils to micro-
processors and satellites. From his
experiences and those of others, he
has written this entertaining and
moving account of ham radio
history. $4.95 BK7312 155 pp.

The Contest Cookbook

Discover the secrets of contest
winners. This book covers domestic,
DX, VHF, and 160-meter contests,
with hints on everything from
search and pounce to paperwork.
You'll also learn to make 150
contacts in one hour. $5.95 BK7308
170 pp.

The Selectric™ [nterface

You can turn an IBM Selectric /O
writer into a letterquality printer for
your computer. The Selectric™
Interface gives you the programs
and step-by-step instructions you
need for Selectric models 2740,
2980, and Dura 1041. With slight
modification, the instructions will
work for various chips. $12.97
BK7388 124 pp.

==

Novice Study Tapes

It’s easy to learn Novice theory from
cassefte. These lapes from the staff
of 73 teach you what you need to
know to breeze through the Novice
written exam, Topics include theory,
FCC regulations, operating skills,
and setting up a station and getting
on the air. $15.95 CT 7300 Set of 3

Behind the Dial

You can have access fo everything
behind the dial, including govern-
ment communications. This guide
covers designing and using a
receiving installation for the first
100 MHz of the radio spectrum.
Included are electromagnetic
spectrum, surveillance, station

layout, antennas, and more, $4.95
BK7307 57 pp.

SSB.. .The

Misunderstood Mode

Discover the secrets of one of ham
radio’s least understood areas. This
book presents several methods of
sideband generation, which will et
you construct a sideband generator.
$5.50 BK7351 96 pp.

BOOKS

INSIDE YOUR
COMPUTER

LR SINCLAIR

Inside Your Computer

Find out what goes on inside your
machine. Inside Your Computer
explains microcomputer circuits
and how they work. Topics include
chips, interpreters, clreuits,
machine language, binary num-
bers, algorithms, ASCII code, soft-
ware, and what they all mean to
the computer. Includes many
photographs and schematics.
$12.97 BK7390 108 pp.

Mastering Morse code Is easy with
these code practice tapes. This
series of tapes will help beginners
and advanced hams gel the practice
they need, All cassettes are 60
minutes. Tapes are $4.95 each. 5
wpm CT7305 6 + wpm CT7306
134+wpm CT7313 20+ wpm CT7320
25 +wpm CT7325

VHF Antenna Handbook

A wealth of projects to show you
how to bulld any kind of antenna.
This book details theory, design,
and construction of hundreds of
VHF and UHF antennas. Included
are dipoles, phased and parasitic
arrays, polarized and nonresonant
antennas, and more. $5.95 BK7368

94 pp.

World Repeater Atlas

Special price on the 1980 edition.
You'll get repeater listings
throughout the world indexed by
location and frequency. Over 50
maps pinpoint 2000 repeaters
across the U.S. Foreign listings also
included. $2.00 BK7315 274 pp.

145

For credit card orders, call toll-free, 1-800-258-5473. Or send your order on a separate piece of paper to: Wayne Green Books, Retall Sales,
Peterborough, NH 03458. Be sure to include the book title, order number, and price. Postage and handling is $1.50 for the first book, $1.00 for each
additional book. Foreign air mail is $10.00 per book. Check, money order, or complete credit card information must accompany your order. If you have
questions about your order, write customer service at the above address.
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SOCIAL EVENTS

Listings in this column are provided free of
charge on a space-available basis. The fol-
lowing information should be included in
every announcement. Sponsor, event, dafe,
time, place, city, state, admission charge (if
any), leatures, talk-in frequencies, and the
name of whom fo contact for further informa-
tion. Announcements must be received by 73
Magazine by the first of the month, two
maonths prior to the month in which the event

takes piace. Mail to Editorial Offices, T3 Mag- «

azine, Pine St., Peterborough NH 03458

TRAVERSE CITY MI
FEB 11

The Chemyland Amateur Radio Club
will hold its 10th annual swap and shop on
February 11, 1984, from B:00 am to 100
pm, at the Immaculate Conception School
Gym, 2 blocks south and 1 block west of
the intersection of M-37 and M-22, Tra-
verse City ML Registration will be at the
door. Talk-in on 14625/ 85. For more infor-
mation, call Jerry Cermak KBYVU at (616)
Q474848

MANSFIELD OH
FEB 12

The Mansfield Midwinter Hamfest/Auc-
tion will be held on Sunday, February 12,
1984, beginning at B:00 am, at the Rich-
land County Fairgrounds, Mansfield OH.
Tickets are $2.00 in advance and $3.00 at
the door. Tables are $5.00 in advance and
£6.00 at the door. Half tables are avail-
able. Talk-in on 146.34/.94, For additional
information or advance tickets and tables,
send an SASE to Dean Wrasse KBEMG, 1094
Beal Road, Mansfield OH 44905, or phone
(419)-589-2415.

MELVILLE NY /
FEB 18

The Long Island Mobile Amateur Radio
Club will hold the LIMARC Indoor Hamfair
‘B4 on February 19, 1984, from 0900 to
1600, at the Electrician's Hall, 41 Pinelawn
Road, Melville NY. Admission is $3.00
each for everyone. Table reservations are
$10.00 each, payable in advance to Bob
Reed WB2DIN, 2970 Valentine Place,
Wantagh NY 11783. Food and refresh-
ments will be available. Talk-in on
146.25/146.85 (W2ZVLU/R) or 146.52 simplex.
For additional information, contact Al Fla-
pan WA2FBQ at (516)-796-2965 or Hank
Wener WBZALW at (516)-484-4322.

LANCASTER PA
FEB 18

SERCOM, Inc., and the Red Rose Re
peater Association will sponsor the 1984
Lancaster Hamfest on Sunday, February
19, 1984, from 0800 to 1600, at the Guern-
sey Sales Pavilion, US Routes 30 and 896,
Lancaster PA. General admission is $3.00
for all hams and dealer personnei
tailgating is free with general admission,
weather permitting. Commercial tables
{main hall) are $15.00 and noncommercial
tables (rear annex) are $6.00. Talk-in on
146.61 and 147.015. For reservations, send
a check payable to SERCOM, Inc., to Ham-
test Committee, PO Box 68082, Lancaster
PA 17603.

ELKIN NC
FEB 18

The seventh annual Elkin Winter Ham-

fest will be held on Sunday, February 18,
1984, at the Elkin National Guard Armory,
located two miles off Interstate 77 at Exit
85 in Elkin NC. Doors will open to the pub-
lic at 0830, 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-in on 144.77/145.37,
146.22/.82, and 147.69/.09. For table reser-
vations (which are limited) or other infor-
mation, contact either George Reeves
WD4BMG, Route &, Box 412, North Wilkes-
boro NC 28659, (919)-670-2803, or Tommy
Lineberry WD4BTF, 308 Poplar Street,
Galax VA 24333, (703)-236-8424.

GLASGOW KY
FEB 25

The annual Glasgow Swapfest will be
held on Saturday, February 25, 1984, be-
ginning at B:00 am Central time, at the
Glasgow Flea Market Building, 2 miles
south of Glasgow, just off highway 31E
Admission is $2.00 per person. There is no
additional 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 mar-
ket. Talk-in on 146.34/.94 or 147.63/.03. For
further information, write Bernie Schwitz-
gebel WA4JZO, 121 Adairland Court, Glas-
gow KY 42141,

FRIDLEY MN
FEB 25

The Robbinsdale Amateur Radio Ciub
will hold its 3rd annual Midwinter Mad-
ness Hobby Electronics Show on Satur-
day, February 25, 1984, from 8:00 am to
3:00 pm, at Totino-Grace High School,
1350 Gardena Avenue NE, Fridley MN (a
Minneapolis suburb), Admission is $3.00
in advance and $4.00 at the door. There
will be manufacturers and dealers of ham,
computer, satellite, and R/C gear, as well
as seminars and a flea market. Talk-in on
146.52 simplex or the 147.60/.00 repeater
(KOLTC). For more information, contact
Robbinsdale ARC, PO Box 22613, Rob-
binsdale MN 55422, or call Bob at
(612)-533-7354.

AKRON OH
FEB 26

The Cuyahoga Falls ARC will hold its
30th annual electronic equipment auction
and hamfest on Sunday, February 26,
1984, from B:00 am to 4:00 pm, at North
High School, Akron OH. There is easy ac-
cess from the Talimadge Avenue off-ramp
of North Expressway (Rie. B). Tickels are
$2.50 in advance and $3.00 at the door.
Some tables are available for $2.00 or sell-
ers may bring their own; advance reserva-
tions are advised. Talk-in on B87/27. For
more details or reservations (pliease in-
clude an SASE), write CFARC, PO Box B,
Cuyahoga Fallis OH 44222 Table reserva-
tions may also be made by calling Bill So-
vinsky KBJSL at {216)}923-3830 and will be
held until 9:00 am.

EGG HARBOR CITY NJ
MAR 10

The Shore Points Amateur Radio Club,
Inc., will hold the Springfest "84 on Saturday,
March 10, 1984, from 9:00 am to 400 pm, at
the Atlantic County 4H Center, Egg Harbor

City NJ (approximately 15 miles west of At
lantic Cityl. Admission for buyers is $2.50 in
advance and $3.00 at the door; sellers' space
Is $5.00 (bring your own table). There will be
8,000 square feelt of heated indoor selling
space, and covered tallgating will be avail-
able, weather permitting. For more informa-
tion, write SPARC, PO Box 142, Absecon NJ
08201.

INDIANAPOLIS IN
MAR 11

The Morgan County Repealer Associa-
tion Club will hold the Martinsville Ham-
fest on March 11, 1984, indoors at the In-
diana State Fairgrounds Pavilion Build-
ing, Indianapolis IN. Admission is $4.00 at
the door. Premium tables are $30.00 each,
flea-market tables are $8.00 each, and
flea-markel space without a table is $1.00.
All tables must be reserved in advance
and setup will be Saturday, March 10,
from 1:00 pm to 9:00 pm. Space setup will
be Sunday, March 11, from 6:00 am to 8:00
am. There will be free paved parking. Talk-
in on 14721 and 146,52 simplex. For more
information or table reservations, send an
SASE to Alleen Scales KC9YA, 3142 Mar-
ket Place, Bloomington IN 47401 before
March 1.

WINCHESTER IN
MAR 11

The Randolph Amateur Radio Associa
tion will hold its 5th hamfest on Sunday,
March 11, 1984, from 8:00 am to 5:00 pm, in
the National Guard Armory, Winchester
IN. Ticket donation is $3.00 and children
under 12 years old will be admitted free.
Table space (by reservation only) is $5.00
with a table and $2.50 without. There will
be a flea market, dealers, programs, food,
and drink. Setups will be on Saturday from
6:00 pm to 8:00 pm and on Sunday from
6:00 am to 8:00 am. Talk-in on 147.90/.30,
224.90/223.30, and 146.50. For reserva-
tions and more Information, contact
RARA, Box 203, Winchester IN 47394, or
phone Jake Life WOVJX at (317)-584-9361,

MIDLAND TX
MAR 17-18

The Midland Amateur Radio Club will
hold its annual St. Patrick's Swapfest on
Saturday and Sunday, March 17-18, 1984,
at the Midland County Exhibit Bullding,
east of Midland TX on the north side of
Highway B0. The hours on Saturday are
from 10:00 am 1o 6:00 pm and on Sunday

from B:00 am to 2:30 pm. Registration |Is
$5.00 in advance and $6.00 at the door; 1a-
bles are $6.00 each. Refreshments will be
avallable. Talk-in on .16/.76 and .33/.93.
For further information and reservations,
please contact Midland Amateur Radio
Club, PO Box 4401, Midland TX 79704,

DAYTON OH
APR 27-29

The 1984 Dayton Hamvention's Interna-
tional VHFIUHF Conference will be held
concurrently with the Hamvention from
Friday through Sunday, April 27-29, 1984,
at the Hara Arena and Exhibition Center,
Dayton OH. There will be technical forums
by acknowledged experts; noise-figure,
dynamicsrange, and antenna-range mea-
surement contests; and a hospitality suite
with refreshments. Technical papers and
presentations on VHF/UHF topics of inter-
est are being solicited for consideration.
Potential speakers should submit their re-
guests immediately. For further informa-
tion, contact Jim Stitt WABONQ, VHF/UHF
Conference Moderator, 4126 Crest Manor,
Hamilton OH 45011.

DAYTON OH
APR 27-29

The Dayton Amateur Radio Associa-
tion, Inc., will sponsor the Dayton Ham-
vention on April 27-29, 1984, at the Hara
Arena and Exhibition Center, Dayton OH.
Admission, valid for all three days, is §7.50
in advance and $10.00 at the door. The
Saturday evening Grand Banquet and En-
tertainment is $14.00 in advance and
$16.00 at the door. Harry Dannals W2HD,
past president of the ARRL, will be the
featured speaker. Because seating Is lim-
ited, early reservations are requested.
There will be a giant flea market starting
at noon on Friday and continuing all day
Saturday and Sunday. Flea-markel space
is $15.00 for all three days and will be sold
in advance only. Entrance for setups will
be available starting Wednesday and the
special flea-market telephone is (513)
2230923, Other features will include fo-
rums, awards, and exhibits. For special
motel rates and reservations, write Ham-
vention Housing, Box 1288, Dayton OH
45402; no telephone reservations will be
accepted. Address all other inquiries to
Box 44, Dayton OH 45401, or phone (513)
433-7720. Please send advance registra-
tion checks to Dayton Hamvention, Box
2205, Dayton OH 45401.

FCC

Reprinted from the Federal Register

Changes in Procedures for Approval
of Proposed Antenna Structures in the
Amateur Radio Service;
Announcement of Effective Date and
Correction

AQGENCY: Federal Communications
Commission.

AcTioN: Final Rule; announcement of
effective date and correction.

SUMMARY: The effective date of rules
amending this documen! sets Parts 17
and 97 to change procedures for
approval of antenna structures
in the Amateur Radio Service [2-5-81: 48
FR 10915). The rule amendments were
adopted by the Commission on January
8. 1981, but their effective date has been
held in abeyance pending clearance of

reporting requirements by the General

Accounting Office. The amendments are
necessary to permit amateur radio
operators to file a single form to obtain
approval of proposed antenna
structures, instead of the two forms (610
and 714) currently required. The effect of
this action is a simplification of the
antenna approval process for both
amateur radio licensees and the
Commission.

The antenna approval form number is
B854

DATE: The effective date of the rules
changes is January 3, 1984

In § 17.4(h), where there is a blank
space following the word Form, insert
the number 854. In § 97.45(a). where
there is a blank space following the
word Form. msert the number 854
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AWARDS

Bill Gosney KE7C
Micro-80, Inc.,

2665 North Busby Road
Oak Harbor WA 98277

DX AWARDS FROM SWEDEN

The Bull Award

In order to make the province of Dalsland,
Sweden, better known and 1o increase the
activity of the amateurs in that region, the
Melleruds Radio Club (SKBCM) decided to is-
sue the Bull Award

To qualify for this diploma, stations in Nor-
way, Sweden, Finland, and Denmark must
achieve 10 points, other European stations
must achieve 5 points, and stations outside
Europe must obitain 2 poinls credil. Every
QS0 with a radio amalew residing in Dals-
land will give the applicant 1 point toward his
ot her goal Should you have a QSO with
SKECM, 2 points will be credited 1o your total,
All bands and modes will be allowad, but on
ly oné QS0 with each station will count. All
QS0Os must be on or alter January 1, 1979
Contacts via a repeater or satellite will not
count.

Applications must list esach callsign
worked, date, time, GMT, band, mode, and
the applicant’s own name, call, and full mail-
ing address. QSLs are not reguired. General
certification rules apply. The award fee is 5
US dollars or 20 Swedish kroner, Send your
application and award lee to Melleruds
Radio Club, 464-00 Mellerud, Sweden,

As of Aprll 25, 1979, the following ama-
teurs would quality for contacts to obtain
this award: SKBCM, SMs. AGW, ALJ, AMU,
ASJ, AWZ, BER, BGG, BLE, BOT, BPX, CGI,
CJK, CLX, CMK, CNC, COY, COZ, CQK, CUA,
CWK, CYU, DKLU, DXY, EOI, EPA, ESW, EUC,
EUT, FCM, FFK, FLR, FNE, GAS, GDP, GMR,
GQJ, HQZ HBL, IHF, JJZ, JKB, JMA, JOD,
JOG, JOM, JOO, JOA, JRB, JRY, JUJ, KFA,
KFB, KFF, and ST.

The SWL Activity Club of Sweden and their
award manager ware very kind to send me
complete award program Information about
the two major DX awards being offered by
their organization.

Worked All Zone-14 Countries Award

This award Is avallable to amateurs in
three levels of achievement: Class A—work
27 countries in CQ Zone 14, Class B—work
22 countries In CQ Zone 14, and Class C—
work 15 countries in CQ Zone 14,

There are no band or made limitations, nor
are there any date restrictions known at this
time. Applications for WAZ14CA are sent
with USS2.00 or 10 IRCs to SWL Club Activity,
Fack 55, 5780, 40 Mockfjard, Sweden. GCR
apply.

Countries in CQ Zone 14 aree CT1, CT2,
G, DADFDJOKDL DM, EA, EAS EL F, G,
GD, Gl, GJ, GM, GU, Gw, HBS, HB2, LA, LX,
ON. OY, OZ PAPI, SUSKISM, ZB2, 3A, 4U
(Geneva)

Workad ITU Zones 17118 Award

This award is available to amateurs In
three levels of operation: Class A—work all
countries in ITU Zones 1718, Class B—wuork
7 countries in ITU Zones 17118, including TF
(iceland), and Class C—work 5 countries in
MU Zones 1718

Endorsements will be made available
for single-band or -mode achievements.
Applications must be sent to the SWL
Club Aclivity with 10 IRCs or USS$2.00.

Mailing address is Fack 55, S-780, 40
Mockfjard, Swaden.

Countries located in ITU Zones 17/18 are:
ITU Zone 17—TF,; ITU Zone 168—JW, JX,
LA, OH, OHO, OJ@/OHEM, OY, OZ. ZM.

Morokulien Award

Our good DX friend, Eriand Belrup
SM7COS, enlightened us with news about
the charitable Morokulien (SJIWL
LGS5LG) activity in the unique “state” on
the MNorwegian-Swedish border, sast of
Oslo, featuring radio calls LGS5LG and
SJOWL and a lot more

Recognizing the independency of this
area, the Morokulien activities have been
stimulated to benefil the handicapped
radio amateurs in Norway and Sweden
Likewise, applicants for the Morokulien
Award find their donated award fees go-
ing to aid these less fortunate people. . .a
cause all of us can be proud to have
assisted.

This unique DX award is available to li-
censed amateurs and SWLs. Only con-
tacts after July. 1968, will count. Appli-
cants are asked not to send QSL cards.
GCR apply. Europeans must contact
LG5LG and SJOWL on two bands and on
different days for a total of four days of
operation.

All other applicants must work each of
these two stations, each on a different
day.

You may forward your application to the
attention of UH Strandberg LA2ZN,
Konglev, 3, N-2200 Kongsvinger, Norway,
Please be sure o enciose an award fee of
USS3.00 or B IRCs. Additional contribu-
tions are most appreciated.

DX AWARD FROM ROMANIA

The Romanian Radio Amateur Federa-
tion takes pleasure in announcing the YO
DX Club Award available to amateurs and
SWL stations the world over.

YO DX Club Award

To quality for the YODXC Award, appli-
cants In Europe need to confirm contact
with five YO DX Club members; stations
outside Europe need confirm only two YO
DX Club membership contacts. All QSOs
must be made after August 23, 1948, and
may be made on any mode or combination
of modes and any band in the HF, VHF, or
UHF segments.

To apply, have your list verified by at
least two amateurs and send your list with
US$1.00 or 7 IRCs to: FRR (YODXC), PO
Box 1385, R 76100 Bucuresti 5, Romania

As of January 1, 1978, the following YO
DX Club members count towards this
award:

YO2s: ABW, AVP, BA,K BB, BN, BS, BU,
BV, CD, FP, GL, GZ IS, KAB, KAC, KAR,
QY. RA, VB, VF.

YO3s: AAJ, AAQ, AC, AVE, BAA, CR, DZ,
FF, FU, JF, JU, JW, KAA, KBC, KSD, NN,
QK, Q0, RD, RF, RG, RK. RO, RX, VN, YZ

YO4s: ASG, CS, CT, HW, KAK, KBJ,
KCA, WO, WU, XF.

YOS5s: AFJ. AMO, ATV, AUG, AVN, AY,
BW, DS, KAD, KAU, KLA, LC, LD, LP, NB,
NU, NZ, UW.

YOG6s: ADM, AW, EX, KAF, KAL KBA,
KBM, LG, UX, XI.

YOT7s: Bl, DL, DO, KAJ, NA, NM, VS,

YO8s: AGZ, CF, DD, FZ, GF, KAE, KAN,
KGA, ME, MH, OK, OP, RL
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YOO9s: APJ, ASS, BGY, CN, EM, GP, HH,
HI, HT, |A, IF, KAG, KPD, VI, WL.

YO®s: ITU, YROA.

In YO-land, the suffix for the same
licensed ham Is the same for any prefix.

DX AWARDS FROM THE RADIO
CLUB OF PARAGUAYO

The All Mediterranean
Countries Award

The AMCA is given for confirmed con-
tacts with Mediierranean countries in
three levels of achievemen!: Class A—41
countries, Class B—30 countries, and
Class C—20 countries. A ZP contact is
obligatory in any class of award. The fol-
lowing prefixes quality as valid contacts:
A2, A5, AC3, C31, CP, HA, HB, HB®, HV,
JT,LX, OE, OK, TL, TT, TZ, UC2, UD6, UGS,
UHB, UIB, ULT, UMB, UO5, XT, XW8, YA, ZE,
ZP, 308, 4U1, 5U7, 5X5, 7P8, TQ7, M1(3A),
842, 9N1, 9U, §X.

All Zone 11 Prelix Award

The AZ11PX Award is given for con
firmed contacts with prefixes in CQ Zone
11 as follows: Class A—30 prefixes, Class
B—19 prefixes, and Class C— 12 prefixes.

ZP1 o ZP9, PY1 to PY®, and the special
prefixes used for WPX contests are the
only prefixes which qualily for this very
difficult award,

The Tropics of
Cancer and Capricorn Award

The TCCA Award is afforded to those
applicants who confirm contacts with
countries louched by the Troplics of Can-
cer and Capricorn boundaries. A ZP con-
tact is obligatory for this award. For Class
A, 28 country contacts are required from
the list below. Class B requires 20 coun-
tries; Class C requires 12 countries. The
following prefixes qualily as wvalid
contacts:

Tropic of Cancer; S2/3, BV, BY, EAS9,
KHB, A4, AB, SU, TZ, C6, VU, XE, XZ, 5A,
5T5, 5UT, TX, 72

Tropic of Capricorn: A2, CE, C9, LY, PY,
VK, ZP, Z5 ZS3, 5R8,

The Diploma Sud-America

The DSA Award is given for conlacts
with countries located in ITU Zones 12, 13,
14, 15, 16, and 73 as follows: Class A—233
DX countries and 8 ITU zones, Class B—
25 DX countries and 6 |TU zones, and
Class C—18 DX countries and § ITU
zones.

Countries which are qualilying con-
tacls are:

Zong 12—FY, HC, HCB, HK, HK®
(Malpelo), OA, PZ, BR, YV, CP1/8/8.

Zone 13—PY&/7/8, PY® (Fernando de
Noronha), PY® (St. Peter, St. Paul).

Zone 14—CEV23i4/5, CEeX, CE0Z
CP213/4I5BIT, ZP, CX, LU-AJUIY.

Zone 15—FY1/21314/5/8, PY@ (Trinidad
Isiand).

Zone 16—CE&T8, VP8 (Falkland), LU-
VIWIX.

Zone T3—KC4AUSP, LU-Z, CESAA/AM,
VP8 (Graham Land), VP8 (Georgia), VP8
(So. Orkney), VP8 (So. Sandwich), VP8 (So.
Shetland).

Diploma Paraguay

The DP Award is given for confirmed
contacts with five different ZP stations.
Stations in South America are required to
contact 15 ZP operators.

Worked All ZP

The WAZP Award is being offered to
amateurs making at least one confirmed
contact with ZP stations in each of the ZP
call districts, ZP1-ZP9.

Diploma Departmentos Del Paraguay

The DDP is given for confirmed con-
tacts with the nation's caplital and diter-
ent departments into which Paraguay is
divided. Class A requires 20 contacts;
Class B requires 16 contacts; Class C re-
quires 12 contacts,

Departments by prefix are; ZP1—Bo
queron, Chaco, Nueva, Asuncion;
ZP2—Altos, Pte. Hayes; ZP3—Amambay,
Concepcion; ZP4—Canendiyu, San Ped-
ro; ZP5—Asuncion (nation's capital), ZP8
—Central, Cordillera, Paraguari; ZP7—
Caaguazu, Caazapa, Guaira; 2ZP8—
Misiones, Neembucu; ZP9—Alto Parana,
Itapua.

Contacts must be made on or after May
15, 1952, to quality for any of the awards
sponsored by the Radio Club of Paraguay.
A certified list of contacis withafee of 5
IRCs for each award should be senl 10
Eiio Donna ZP5CE, Award Manager, RC
Paraguayo. PL Box 512, Asuncion,
Paraguay.

3805 CENTURY CLUB
AWARDS

Representing the 3905 Century Ciub,
Bill Herbert WAZZYM writes 1o share with
us the various awards available to ama-
teurs who frequent their net operation

The 3905 Century Ciub is basically a
WAS (Worked All States) net which grew
out of the old Bicentennial Net on 80
meters back in 1976. The net now oper-
ates daily on 40 and B0 meters, 0100
-0500Z on 7.233 MHz and 0500-0800Z on
3.905.

Naturally, as time went on, it became
apparent that an awards program of some
kind was in the offing. As amateurs work
each other on the band, they gather a
point per contact. Once 100 points are
earned, you become a full-fledged mem-
ber of the club and are issued a certificate
to illustrate your affiliation.

As members continue their contacts on
the net, several levels of achievemen! are
recognized, with the ultimate being the
1,000-Point Award, which is certainly no
overnight venture.

Among the certificates afforded net
participants is the 3905 Century Club
State Capitals Awards, which requires the
applicant to contact at least 35 state cap-
ital cities. Endorsements are given for 40,
45, and the maximum of 50 state caplitals
worked on the sponsor net.

HAROAA AWARDS

We believe the many long hours of dedi-
cated operation should not go unnoticed,
nor should the high degree of enthusiasm
of amateur-radio operators go neglected
in their pursuit of self-set goals. That Is
why we have an awards column in this
magazine and why | introduce to you the
awards and certificates made available by
HAROAA

As we review each one individually, we
find that all their awards are ol high quali-
ty and will make a very impressive addi-
tion to any radio shack.

GCR apply in making application for
HAROAA Awards. Each award is two dol-
lars or 5 IRCs. At your request, special en-
dorsements will be added for CW, SSB,
HATTY, SSTV, FM, QRP, All YL. or single
band. There is no date restriction on con-
tacts made and salellite contacts are

permitted.
HAROAA DX Award

For this, the most popular of all
HAROAA achievement awards, the appli-
cant is awarded recognition for contact-
ing 10 DX stations. Endorsements are also
given for 25, 50, 75, 100, 200, and 500 DX



contacts. Keep in mind we are not speak-
ing of DX countries, but instead, DX “con-
tacts,” which makes this award unique.

Great Lakes Award

This award requires one contact from
each state bordering the Great Lakes:
New York, Pennsylvania, Ohio, Michigan,
Indiana, lllinois, Wisconsin, and Min-
nesola.

Insomnia Award

This award Is earned for communical-
ing with a single amateur station any-
where In the world for a minimum of one
hour between the hours of 1:00 and 5:00
am. Truly a super conversation piece for
any ham shack,

Super Certificate Hunters Award

This award is designed for the serious
certificate hunter. To earn this award, you
must have a minimum of ten amateur-
radio awards in your possession. Simply
list these awards on your application and
note the certificate number of sach. Spe-
cial endorsements are given for your col-
lection of 25, 50, 75, 100, and 100 plus.

HAM

| need schematics and manuals for the
Hallicrafters S77 communications receiv-
er, Heathkit HR-10 receiver, and Johnson
Viking Il transmitter. Thank you.

Shawn Jerin

4710 West Leila Ave.
Tampa FL 33616

Has anyone had any trouble building
the “Down-Under Depth Sounder™” (July,
1983)7 Mine won't work.

C. G. Wortham NSAKD

28 W. 559 Rogers Ave.
Warrenville IL 60555

CORRECTIONS

Two errors crepl into recent iIssues. In
November (page 103), we (nadvertently
listed DA1TN as the third-place DX multi-
op finisher in the 1983 40m World SS8
Championship. The correct callisign is
DA1US.

Otficial TraMlic Handler Award

This award is a self-issued achieve-
ment, allowing you to display the fact that
you are indeed an official handler of radio
traffic.

HAROAA Super Operator Award

This certificate is rendered for those
providing a service on behalf of amateur
radio, such as weather observer, public
service, emergency, helping a new ham,
providing communications for a commu-
nity function, etc. The requirements are
for the applicant to briefly describe the
event of servica. The officials at HAROAA
will determine whether it deserves this
special recognition,

For your personal copy of HAROAA
award program rules or to apply for any
awards presented here, write: HAROAA
Award Program, PO Box 341, Hinckley OH
44233

NORAC WINTER CARNIVAL

The North Okanagan Radio Amateur
Club will have a special station set up dur-

HELP

| wonder it anyone has a parts catalog
s0 that us old-timers can find radio and
ham gear such as transformers, coils,
chokes, and hard-to-find tubes.

Clarence L. Frady
1207-A Old 70 West
Black Mountain NC 28711

Neaded: schematic for a DSI counter,
Model 5600A. Happy to pay reproduction
costs.

John E. Greve
4211 Tth Ave.
Rock Island IL 61201

Also, in "idiotl Buzzer for the 1978 Hon-
da Civic” (“Circuits,” December, page 99),
the bottom three diodes are reversed.

Jack Bumett
Executive Editor

THE ONE STOP SOURCE SINCE 1959!!

COAXIAL CABLE

RG-8/U (95% BRAID-FOAM
MICRO B/U (95% BRAID- 115/M'
RG-213/U (96% BRAID-POLY)270/M’

RG-214/U (2.96% BRAIDS-POLYM95M'

ROTOR CABLE
B8/C HAMLINE E—‘Iﬂﬂ-
8/C HAMLINE HD

CALL COLLECT
DISCOUNT

uG-21
UG-27/C
UG-57/BINDOUBLE MALE) $3.15
UG-29/BINDOUBLE FEMALE) $3.15

CONNECTORS

UHF

PL-258 57¢ ea.
UG-175/U OR 176/U .16¢
PL-258 79¢

TYPE ‘N’
$2.35
ANGLE) $4.45

P.0. Box 95-55 Railroad Ave.
(914) 947-1554-1555  gamerville, New York 10923
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honoree for the organization's new schol-
arship because his “selflessness and
dedication o purposeé as a government
servant is widely recognized and deeply
appreciated by both his fellow citizens
and the radio amateurs of our country.”

“Through his amateur-radio involve-
ment, Senator Goldwalter has brought joy
to thousands of members of our anmed
services,” Clark said, recalling that the
Arizona senator opened his radio
facilities for around-the-clock operations
during the Vietnam War to provide a com-
munications link between US military per-
sonnel In Southeast Asla and their
families.

Goldwater, whose interest in amateur
radio dates back to his teenage years,
said the value of ham operators has been
demonstrated repeatedly in times of local
or national emeargency.

The recent Grenada mission is a case in
point. Practically no normal communica-
tions were available to the public. Ham-
radio operators quickly openad links with
the Caribbean island, particularly han-
dling messages relating to the safety of
saveral hundred American students at St
George's College. It was through these
amateur channeis that the press and pub-
lic raceived most of their information dur-

ing its Winter Carnival (western Canada'’s
largest). This is a free award but we would
sure appreciate $1.00 or 2 IRCs to cover
the postage. The award is available to all
amateurs worldwide who contact 3 Ver-
non area stations or QS0 once with our
club station VETNOR; any mode or band is
permissible. Our special station will be
operating daily from February 1 until
Fabruary 12, 1984 Times will be from
2100Z to 24302 Look for us in the General
portion of each band, about 50 kHz up,
calling “CQ Winter Carnival Award."”

SCHOLARSHIP HONORS
SENATOR GOLDWATER

In Washington DC on November 9, Sen-
ator Barry Goldwater (R-Arizona) an-
nounced to his fellow ham-radio oper-
ators around the world that the American
Radio Relay League had established an
annual $5,000 scholarship award in his
honor.

The League will award the scholarship
{0 a licensed radio amateur enrolied in
coliege-level study ol electronics, com-
munications engineering, or a related
field. The program will be administered by
the ARRL Foundation, Inc., the League's

tax-exempt research and educational |ng the early days of the mission.
proanization For a brief while, Americans were once
Goldwater, known to thousands of  again reminded of the Iimportant role

radio amateurs as K7UGA, made the an-
nouncement from his "ham shack’ on Ca-
pitol Hill. Within seconds after the cere.
monial transmission, Goldwater began re-
ceiving congratulatory messages from
ham operators throughout the US and sev-
eral foreign countries.

The late Vic Clark, League president, ex-

played by radio amateurs. More often,
though, the crucial contribution made by
ham-radioc operators has become “so
commonplace that it olten goes unnotic-
ad and uncredited,” Goldwater said.

information about the scholarship pro-
gram can be obtained from the ARRL
Foundation, 225 Main St., Newington CT

plained that Goldwater was selected as 061711
& e s
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TC-1 PLUS ATV
TRANSMITTER/
DOWNCONVERTER

P. C. Elecironics has upgraded their
TC-1 all-in-one-box 420-450-MHz full-color
ATV unit with some new featuras. The new
unit is called the TC-1 Plus, With more and
more amateurs using computers and
VCRs on ATV, separate video and audio
inputs were added to the existing camera
and mike inputs. This allows front-panel
awilching back and forth betwesn the
camera and computer, or transmitting the
VCR audio along with voice-over com-
meanting using a microphone. It has made
learning Basic computer language over
the air and retransmitting the Space Shut-
tie video and audio easy.

Capability for external 138 V dc has
been added to the built-in ac supply for
those who want to go mobile or portable
on battery power during Field Day, emer-
gency services, CAP searches, parades,
marathons, or other public-service events.

A video monitor output |s now provided
to enable seeing your own plcture exactly
as It Is transmitted in order to better set
maodulation lavels, lighting, ete, This is ac-
complishea by the built-in diode detector
on the transmitter rf powar output strip-
line which then connects to the com-
posile video-monitor line-driver circuit.

The TC-1 Plus has the new TXAS-5 excit-
erimodulator which features two-frequen-
cy plug-in crystal switching with just the
addition of an SPST switch. Also, the bul-
letin sync stretcher and hiflo power switch
capabllity enable superior stable color
video if a higher-power linear amplifier,
such as the Mirage 100-Watt D1010N, is
added later or run barefool at its greater
than 10 Watt PEP rf output.

The 420-450-MHz tunable downcon-
verter has the low noise NEB4535 preamp
stage to dig out the weak signals. It acts
like a super hot UHF TV tuner but covers
only the Taem ham band when connected
to your TV set antenna Input and set for
channei 3 or 4. Both color video and sound
live action ATV are available on your TV
set just as the broadcast stations provide.
The standards are the same.

With the TC-1 Plus, the only other items
necessary to get on ATV are a good 7Ocm
antenna and low-loss coax, your TV set,
and any device with a standard low-volt-
age p-p composite video output common-

NEW PRODUCTS

ly found on black and white CCTV cam-
eras, home video color cameras and
VCRs, computers, RTTY/video converters,
etc. A Technician class or higher amateur-
radio license Is required for operation and
purchase from P, C. Electronics,

For more information and a complete
catalog of ATV equipment, anitennas,
cameras, modules, and accessories, call
or write P. C. Electronics, 2522 Paxson
Lane, Arcadia CA 91006; (81844 7-4565.

SOFTWARE PROTECTION
SYSTEM

Software Protection Devices, Inc., a di-
vision of Wayne Green Enterprises, has in-
troduced Copyrighter, a hardware-based
protection system using encryption tech-
nology. The Copyrighter system has been
proven by bata testing to provide pirate-
prool software protection.

Software to be protected by Copyright-
er is first encoded using a Data Encryp-
lion Standard (DES) algorithm which
scrambles the machine code of the pro-
gram. The customer, on the first use of the
protected program, calls an 800 number
and obtains a code which will unlock the
program. The user types in this enabling
number to decode the DES encryption and
prepare it for use with the Copyrighter
CPU (C-CPU).

The C-CPU is a standard CPU with a dif-
ferant decoder built into aach unit_ It is in-
stalled by a dealer on owned equipment or
at the factory on new computers.

One C-CPU can be used to decode any
number of protected programs, yet it will
run unprotected software with no interfer-
ence. This system does not slow down the
CPU, even on protected programs. A pro-
tected program may be freely backed-up
by the user on any medium and will run on-
ly on the user's computer.

Copyrighter software protection boun-
daries are flexible to allow the publisher
to leave certain portions of their software,
such as /O routines, unprotected and
modifiable by the user. All unprotected
portions may be written in any program-
ming language.

For more information, contact Ken
Witham at Wayne Green Enterprises, Inc.,
80 Pine St, Peterborough, NH 03458,
(603)-824-9471. Reader Service number
480.

P. C. Electronics’ ATV unit.
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The System 70X satellite receiver from Lowrance Electronics.

SATELLITE RECEIVER

Lowrance Electronics of Tulsa, Okliaho-
ma. has introduced a new satellite receiv-
ar for 1884. The new receiver unil, called
the System 70, follows the firm's system 7
and will be manufactured at the compa-
ny's headquarters in Tulsa. The receiver
will be marketed through a worldwide
distributor network.

The System 70 receivers feature detent
tuning, polarity control, a signal-strength
meter, bullt-<in modulator, scan tuning,
and wide and narrow audio filters. The re-
ceivers are avallable as the standard
model 70X or the stereo version, 705,
which decodes both matrix and discrete
stereo sound and features simplified
stereo tuning. Both models carry a full
one-year warranty.

For additional information, contact
Lowrance Electronics, inc., 12000 E. Skel-
ly Drive, Tulsa OK 74128. Reader Service
number 478,

NEW TRIBAND BEAMS

Palomar Engineers has announced the
availability of two triband beams. Modeal
DX-33 has three alements on 10, 15, and 20
meters. Model DX-43 has four elaments.

These antennas have long been used by
European DXers and are being made avall-
able in the US for the first time.

Designed for use with solid-state trans-
ceivers, the antennas feature low swr and
wide bandwidth. Gain and front-to-back
ratio are particularly good. Each trap is
individually sweep tested at the factory
for uniform performance. Stainless-steel
U-bolts ara usad throughout.

For more information, contact Palomar

Engineers, 1924-F West Mission Road, Es-
condido CA 92025; (619} 747-3343.

NEW SOFTWARE FOR
THE TRS-80

Woodall Software has announced a
TRS-80 program lor transmission and re-
ception of RTTY that does not requirea TV
or interface for operation, The SOFTTY
program will work as well or better than
software/hardware packages requiring a
PLL decoder. Only the much more expen-
sive TUs may give consistently better
results.

Gary Woodall has devised an aigorithm
for this program that sampies the incom-
ing audio signal to measure the tone fre-
quency and shift using the cassette READ
port. This method is very effective and
makes the system immune 1o most noise.
The only thing that may be a problem is
other signals which are aimost exactly on
your opearating frequency.

The program was written entirely in Z-80
machine language to obtain the process-
ing speed necessary for the algorithm and
associated functions. Timing is very oriti-
cal and necessitated close attention to T
states and M cycles during programming
(down to micro-seconds).

The tone-generating section of SOFTTY
simuiates the two RTTY tones by produc-
ing an alternating time-controlled voltage
and outputting via the cassetite WRITE
port. The output from the AUX plug is then
fed into the microphone input circuit of
the transmittier. Mos! mike Input circuits
will smooth the simulated sine-wave
signal, making it sound like a true sine
wave when transmitted.

SOFTTY Version 1.0 has split-screen

Triband beams from Palomar Engineers.



The IC-2TA mobile unit from lcom,

operation so that the main buffer may be
filled while decoding and displaying the
received signal. A choice of high and low
toners is keyboard selectable, as well as
normal and inverted (mark/space or space
/mark) tone detection.

SOFTTY 1.0 Is set for a 170-Hz tone shift
used by amateur-radio operators. Other
versions are avallable for different shifts
used by news and weather services., A
visual tuning indicator makes setup aasy
to accomplish.

There are five programmable buffers
avallable, each of which can hold up to
255 characters. They can be filled from the
keyboard and saved to magnetic tape for
later retrieval.

For more information, contact Bil
Gouge or Gary Woodall at Woodall and
Associlates, PO Box 284. 11 Glenda Drive,
Plainfield IN 46168, (317)}271-2565. Reader
Service number 481

NEW FROM ICOM

lcom has introduced three new models
of amateur equipment: the IG-27TA two-
meater 25-Watt mobile unit, the IC-04A and
ICD4AT 440-MHz hand-held transceivers,
and the IC-271H 100-Watt two-meter base-
station lransceiver.

IC-2TA

The IC-27A is an Iimportant break-
through in two-meter mobile communica-
tions. Measuring 1-1/2 inches high by 5112
inches wide, the IC-2Z7A contains an inter-
nal speaker making it easy to mount.

Although the IC-2TA is compact, it has
not sacrificed any features. Standard fea-
tures include 25 Watts of output power, 32
PLT""I freaguencies, ten full-function tun-
able memories, scanning of memories and
the band, priority scan, and a microphone
which includes a 16-button touchtone™
pad for access to a repeater or dialing
through o an autopatch. An optional
speach synthesizer also is available lo
verbally announce the receiver frequency
of the transcelver through the push of a
button.

The IC-25A, measuring 2 inches wide by
5-172 inches high, will continue to be avail-
able for those individuals preferring a
25-Watl two-meter mobile unit with larger
operating knobs

IC-04A and IC-D4AT

icom has announced their lates! In
440-MHz hand-held transceivers: the IC-
O4A and IC-04AT. These multi-function,
multi-feature hand-helds for 440-449.995
MHz feature fregquency entry, conlrol
functions, and 32 PL tones which are con-
trolied by the 16-button pad on the face of
the radio. Also included are priority scan-
ning (both of memories and program-
mable band scan) and DTMF (D4AT only),

For scanning, 5-kHz increments are
front-panel selectable. Ten memories with
internal lithium battery backup afford
flexibility for channelizing operation for
easy access 1o most-used channels. The
custom LCD readout with S-meter (s
unigue.

The lcom IC-2T1H transceiver.

The IC-04A and IC-O4AT have the same
styling, control features, and functions as
the IC-02A(T) and utilize the existing ac-
cessory line available for the IC-2A and IC-
2AT plus new accessories such as long-
life and high-power battery packs.

IC-2T1H

For two-meter communicalions, lcom
also has developed the IC-271H, a trans-
ceiver with a high dynamic range receiver
and a 100-Waltt transmitter. Operating
from the IC-PS30, IC-PS15, or the internal
IC-PS35 (optional), the IC-271H integrates
all the functions of the latest CPU-con-
trolled radios.

Standard features include 100 Watts of
power, 32 built-in subaudible tones, 32
full-function tunable memories, 10-Hz PLL
locking, easy-to-read fluorescent display,
scanning, and mode scan. It is 11-1Md
inches wide by 4-3/8 inches high.

To facilitate the operation of the
IC-271H, lcom has incorporated a duplex
touch swilch, all-mode sguelch, receive
audio tone control, S-meter, center meter,
saven-year lithium batlery memory back-
up, 24-pin accessory connector, and mi-
crophone. Optional features include a
awitchable preamplfier, CTCSS encod-
arldecoder (encoder |s standard), comput-
er interface, and voice synthesizer.

For more Information, contact fcom
America, Inc., 2712 116th Ave. N.E., Belle-
vue WA SBOOY, (206)-454-8155.

The IC-04A 440-MHz hand-held from Icom.

LETTERS

LOG PROGRAM AVAILABLE

The response to my article “"Foolproof
Logging” on page 58 of the November,
19483, issue ol 73 was overwhelming. | had
noted in the article that if enough persons
were interested, | would make the pro-
gram available.

The program is now available for the
TRS-80 Model Il under TRSDOS 1.3 and
for the IBM-PC under PC-DOS 1.1 or 2.0.
The cost is $35.00 each including the
diskettie and user's manual. Postage is In-
ciuded in the cost. A version writlen In
dBASE-ll source code will be avallable by
January 1, 1884, for several computers.

John E. Fall KL7TGRF
Long Beach CA

In response to the letter from Mr. Fea-
ron printed in the October issue, please be
advised that the snobbery he felt in Albu-
querque has not reached the higher alava-
tions and arrived in Santa Fe. Being 60
miles apart, thare is a worid of diference
in all attitudes and amateur radio espe-
cially.

The Northern New Mexico Amateur Ra-
dio Club in Sante Fe will be more than
happy to assiat Mr. Fearon in directing
him to hams who have the time and anar-
gy to be an Elmer. When | made up my
mind to go for a ticket, | started going to
the Saturday morning breakfasts the club
holds each week at The Pantry restaurant.

There | met the most helpful and support-
ive crowd of guys and gals and before you
knew il, | had my tickal

The NNMARC holds reguiar classes
both for the Novice and for upgrading to
other classes. All are at no charge.

The hams who helped me on the way to
a license were mosl eager to do so and ex-
tended every courtesy to the point of go-
Ing out of their way several times, espe-
cially when it came time for the Novice ex-
am and code test.

50, not all Southwest hams are snobs,
and | hope Mr. Fearon has by now found
that to be true.

Michael Langford KASSAT
Santa Fe NM

ALBATROSS

The editorial in the October issue of 73
revealad some interesting tnings. | have
found 73 to be a very enjoyable magazine.
The editorial touched on one area | am in
agreament with. QST and the League are
getting to be a useless albatross to ama-

teur radio. The magazine has fewer and
fewer technical articies and more and
more pages of contest results and pat-em-
on-the-back data.

| am of the old school of home brew: I
you wanl a transformer, wind it. I've even
made my own tubes out of light bulbs.
Now | run my computer on what the fila-
meant used to draw.

| am an amateur mora interasted in con-

struction than In operating, 8o the "incen-
tive" of the League left me cold. Similarly,

there |s a trend to buy everything from Ja-
pan, yet we developed the technoiogy
they copied or stole.

This country still has creative engi-
nears, people who are amateurs. | call it
poor-boy research, amaleur because of
low funds, not lack of skill, This country is
becoming a high-technology and farm ex-
port country, though our government and
corporations are oo stupid to foster edu-
cation or family farms.

| like 73's view of trying to stay ahead of
the pack. The concepl ol developing a col-
ledge (no, | didn't misspell college) can
provide an “edge” to a student not ful-
filled by some of our prestigious struc-
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tured schools, provided it teaches creativ-
ity. Creativity is a rare commodity at best,
yet it is the very thing that once made this
country great.

Escalating the college via cable is a
good limited short-term idea. But cable TV
is dead, only still quivering because of
greed and failure to make It duplex. The
time will soon come when flber optics will
replace |It, allowing duplex operation.
There is your future.

In the meantime, the proliferation of

satellite dishes {7-10"% will fill the void of
cable. Direct satellite broadcast (2°' dish-
es) will bankrupt the cable companies.

The concept of interactive teaching is
an area not touched, Suppose the main
program (class) was on laser disk, sup-
ported and controilled by a magnetic disk-
ette for your microcompuler. Q&A would
be on the disk and your terminal CRT. Fur-
ther support could be by packst tranamit-
ted to the satellite or local data line.

Al present, | spend aboutl $1000 (plus)
four times a year to go to schools: $500
travel, $500-$800 class and lodging.
Wouldn't it be more profitabie if | could
take an interactive class here for $750 a

year total?
The University of Wisconsin at Madison
and Milwaukee has superb extenslon

programs. George Washington University,

Georgia Tech, and UCLA have axtension
work in engineering. These peopie have
skilled people come in from all over the
country to teach a class, yet the school
only organizes the class. | have made
friends all over the country this way and
gotten credits as a bonus.

Phil Jedlicka WDEEED
Norman OK

The American Radio Relay League will
hold its Third Amateur Radio Computer
Networking Conference on April 15, 1984,
in Trenton, New Jersey, The conference
will be in cooperation with the 8th Trenton
Computer Festival (TCFB4) being held
April 14-15 at Trenton State College.

The deadline for camera-ready papers
is March 1, 1984. All papers should be
mailed to Paul L Rinaldo W4RI, American
Radio Relay League, 225 Main Street,
MNewington CT D6111. if you plan to pre-
sent a paper, please request an author's
guide and identify the title of your paper
immediately. Proceedings will be sold at
the conference and by malil from ARRL
Headquarters.

Technical papers are invited on all as-

pects of amateur packe!l radio, AMTOR,
computer-based message systems, digi-
tal speech, presentation-level graphics,
and related amateur-radio digital commu-
nications via terrestrial, lonospheric, me-
teor-scatter, and satellite media including
AMSAT-OSCAR 10 and PACSAT, Topics
may include network and system architec-
ture, proposed standards, hardware, soft-
ware, protocols, modulation and encod-
ing schemes, applications, and practical
experience.
Paul Rinaldo W4RI
Newington CT

MARKETABLE EDUCATION

| enjoyed the editorial in the October is-
sue of 73. However, | would go a little bit
further. | think that education is a big Is-
sue now and, il handled correctly, will
bring huge profits for the first businesses
to take full advantage of it. | think that the
attention focused on education by the
presidential commission and the media
has heiped to make the time ripe for busi-
ness to enter. | speak with some experi-
ence, since | now teach mathematics and
computer science at the college level. The
emphasis placed on computars and high

technology has created an anxiety among
the general public to the point where
those people unacqguainted wilh comput-
ers either fear them or fee! guilty about it. |
have several friends who have made de-
cent amounts of money by conducting pri-
vate classes in Basic and in the operation
of specific home computers,

| think thal video disks—the Interactive
kind—would be fantastic educational
media. There is now out an arcade game
using interactive video disks and the kids
line up ten deep waiting to use it at the ar-
cades. Compared to standard video
games, the graphics (or etfective memory)
of these things is really astounding.

On a slightly different subject, | think
that if a simple and reliable packet node
controller could be developed to the point
where it was a black box whose use was
transparent to the user, it would revolu-
tionize both the ham-radio and the home-
computer communities. With the popular-
ity of computer networks such as Compu-
sarve and The Source and with drastic
rises in local telephone rates imminent,
the time will very socon be ripe for both a
digital (no-code) license and PACSAT-
type satellites.

Warren Zlegler KI1E/2
Staten Island NY

DR.D

Robert Swirsky AF2M
PO Box 122
Cedarhurst NY 11516

ON LANGUAGE

At a recent meeting of the WA2DCS
computer club, John KI2U asked me if |
was working on any interesting computer
projects. John always axpresses interest
in my programming endeavors; perhaps
it's because | tend to write unusual pro-
grams. | have been known to spend
months doing some of the weirdest things
ever done with a computer (at least by
means of a programi.

One of my favorite projects that | fin
ished this past year was an adventure
game called “Time Warp.” This program
needs three interconnected computers to
run, not to mention a sound system. The
game |s based on the movie, The Rocky
Horror Pleture Show, and the objects are
to save Dr. Frank N. Furter from death and
to iead some other characters to safety.
I'm not so sure if my results were worth
the effort, but at least | gained some in-
sight on how to interconnect computers
to handie a distributed processing task.

Another of my favorite programs was an
absolutely silly piece of PLN code to play
the game “dots.” (I'm sure you know how
to play dots—two players take turns con-
necting dots in a grid. The player who can
make the most boxes wins.) This program
was written on punch cards for an IBM 370
computer. As | had no interactive terminal
at my disposal, | had to look at the output
to see what move the program made and
then punch my move on a card and resub-
mit the program deck to the computer op-
erator. A complete game took about 4
hours to play. It played a preity good
game, and as far as | know, nobody else
has evear analyzed this game before,
Maybe I'll start something. (First Pacman,
then Q-bert, and now, dots!)

My latest major project on a compuler

GITAL

was an Implementation of the program-
ming language SNOBOL for microcom-
puters. After | informed John of this, he
asked this thought-provoking question:
“Why can't you develop a special ham-
radic compuler language?” He gave me
some thoughts on what such a language
might contain—Morse, Baudot, or ASCI|
IO statements, as well as interrupt han-
diing, VO buffering, math functions for
metric conversion, and "great circle"
functions.

| didn't feel that ham-radio applications
warranted their own language. After all,
the things that John suggested could be
handied with a subprogram library. Never-
theless, the suggestion started a lively
discussion among our club members. So
let's hear what you think about the matter.
If anyone has suggestions on what a ham-
radio computer language might Include
and what the structure might be, drop me
a line. It would be interesting to see if
there is a need for such a thing.

The issue of computer languages is, in
itself, a hot topic. | am frequently asked
what the best language is or what the eas-
iest language is. Unfortunately, there are
no answers (o these questions, but be-
cause this subject generates such inter
est, | will devote some space to matters

regarding languages and compatiblity
among computers.

Everything—

—you've always wanted o know about
assembly language and... A number of
people have written me asking about
assembly language. The question | have
been hearing most is how one shouild go
about getting started with it. “it just
seems so darn complicated” Is the com-
mon cry of distress. As | tend to use many
assembly-language programming exam:-
ples, some people have commented that
they felt lost while reading through a list-
ing.
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My reason for using assembly language
is simply that there is no other way of do-
ing certain things with a computer. When
one uses a so-called “high-level” lan-
guage such as Basic or FORTRAN, one
finds onesell shielded from the machine.
You are, 50 1o speak, a few levels removed
from the hardware of the machine. Unfor-
tunately, this lack of intimacy between
user and machina prevents the user from
establishing compilete control. One must
be happy with how the interpreter or com-
piler chooses to do certain things. (Please
pardon my anthropomorphism; it simply
makes the sentences less cumbersome.)
Like most others, | like to take the easy so-
lution to a problem. In many instances, as-
sembly language is that easy solution,

My own first experience with assembly
language came from a course | took at
Hofstra University: CS 110. The course as-
sumed some prior PLI programming
knowledge and made the student realize
that computers worked on a much simpier
level than PLA. Of course, everyone real-
ized that the mechanism for the com-
puter's understanding of PL/I was a pro-
gram called a “compiler,” but not too
much thought was given to that fact. The
compiler was simply regarded as a "black
box." Nobody cared how it performed its
black magic; the only thing people con-
carned themselves with was what went in
and what came out.

The point of this diversion is that as-
sembly language is simpler than any oth-
er programming language. That's right—
simpler! The instructions are very primi-
tive: Move a byte of data, add two binary
numbers, compare a number to zero. In
fact, while microcomputers usually have
at least fifty different instructions, only a
few are needed. The late computer scien-
tist, Alan Turing, proved that only a few
very primitive operations on binary data
would suffice to compute any problem
that a betler equipped (i.a., a larger In-
struction set) machine could handie. in
particular, all a computer needed were the
basic logical operators and a branch
statement.

With all this historical information
aside, it is tima for us to conalder the mat-
ter of a painless approach to learning as-
sembly language. First, get it out of your
mind that this is a complicated matter, It

is, in fact, a simple one—so simple that
people tend to make it much more diffi-
cultl. Let's start at the beginning.

In the beginning, there was machine
language. Programmers would program
by punching holes or flipping switches
corresponding directly to memory loca-
tions in the computer. This was a tedious
affair, but engineering and math types
were content with this method for a num-
ber of years.

The instructions that a computer pro-
gram consists of are represented as num-
bers in the computer’s memory, and the
same memaory is used for both data and in-
structions. That means that the contents
of a byte containing the binary number
10101010 could be anything from a
computer inatruction to a data item. One
cannot tell the exact meaning of an iso-
lated byte of memory—it must be looked
al in context.

Neediess (0 say, this business of binary
numbers soon got confusing. It was ex-
tremely difficuilt to debug a program con-
sisting solely of spots on a storage tube,
or perhaps binary numbers represented in
base 16 or base 32. Because ol this, as-
sembly language was developed.

Assembly language and machine lan-
guage are very closely related. There |s
a one-to-one correspondence between
statements written in the two languages.
It is best to think of assembly language as
a tool for writing machine-language pro-
grams. Much of the tedious memorizing
and mathematical calcuiating that a pro-
grammer must take care of when pro-
gramming in machine language are duti-
fully performed by the assembler.

The primary function of the assembler
is to provide a set of mnemonic codes for
the binary instructions of the computer. It
is much easier to remember that BNE
means “branch if not equal to zero™ than
that 01001100 means jump to the memory
location specified by the next two bytes.

Assembly language also allows the
user to work with decimal or hexadecimal
numbers; conversion from one radix to an-
other is another function handied by most
assemblers. Finally, an assembler allows
a person lo creéate a program to run in vari-
ous parts of memory. A machine-lan-
guage program generally cannol be relo-
cated to another portion of memory. An



assembly-language program can be
placed into another portion of memory by
reassembly of the program.

Each microprocessor has its own ma-
chine language and, therefore, its own as-
sembly language. For example, the Atari
computer and the Apple computer both
use a microprocessor chip in the 6502
family. Because of this, they both have the
capability of “understanding” the same
assembly language. The cbvious conclu-
sion a person could make is that those
two machines would be software compat-
ible, at least at the machine-language lev-
el. Unfortunately, this conclusion is erro-
neous. -

There is another factor to consider
when dealing with software compatibility:
differences in hardware. Let's continue
with the Apple vs. Atari comparison and
look at some of the hardware differences.
Consider the simple matter of the clock
speads of the computers. The Atari's
intarnal clock, which controls the speed
of the microprocessor, runs at about
1.8 MHz as compared with the 1.024 of the

Apple.

Does this mean that the same machine-
language program will run 56% faster on
an Atari? No! The Atari will be about the
same speed, if not siower, because of
Atarl's special display processor chip.
This chip takes control of the computer's
bus every so often in order to fetch display
data from memory. in order to do this
“direct memory access” (DMA) of data,
the 6502 microprocessor must be
“halted” during the DMA cycle.

Another thing that slows down the com-
puter's performance is Atari's use of inter-
rupts. Every 60th of a second, and some-
times more often, the microprocessor is
interrupted from the program that it is exe-
cuting and runs a system-maintenance
routine. All this interrupt and DMA busi-
ness simply means that the amount of
time the Atari computer takes to execute
a program cannot be calculated by simply
knowing the clock speed, nor can the
speed of the computer be compared to an-
other computer's just by looking at the
clock frequency.

The reason that we have to consider

hardware when dealing with assembly
language is that one cannot separate the
two. It is necessary to have some hard-
ware knowledge in order to program elfec-
tively in assembly language. This is espe-
cially true when doing UO-related tasks.
After all, how can you get data into or out
of a computer without knowing the hard-
ware configuration?

Just keep in mind that assembly lan-
guage Iis simpler than any other language.
Think smali. Each statement can do only
very little. If you approach the matter with
this attitude, you will find learning assem-
bly language to be equally simple.

High-Level Languages

High-level languages remove the user
from the computer's hardware. Many
things that an assembly language must
worry about are “shielded” by the lan-
guage processor. It is this shielding that
makes some things impossible to do In a
high-level language; sometimes complete
control |s needed. However, most of the
time a high-level language (such as Basic)

is the better choice. The easiest solution
is often the high-level language.

A wide variety of high-level languages is
now available for microcomputers. In ad
dition to Basic. implementations of C,
PLA, Algol, Pascal, FORTRAN, LISP, Ada,
COBOL, PUM, Forth, and Logo are com-
monly available. | will devote some time 1o
these and comment on their suitability
for amateur radio applications in future
months.

Graphics

I still need more feedback on the devel-
opment of a graphics standard for am-
ateur radio. As | mentioned in past col-
umns, | would like to establish some
standards to allow users of different com-
puters to exchange graphics data. Possi-
ble techniques could include 'unit
square” graphics (where coordinates are
given relative to a 1 by 1 screen theraby
making the center point 0.5,0.5) or stan-
dard graphics character sets. Any com-
ments along these lines would be appraci-
ated. Don't forget: Include an SASE to en-
sure a reply!

John Edwards Ki2U
PO Box 73
Middle Village NY 11379

BASIC ELECTRONICS

I've just finished looking through the
FCC’s new list of suggested questions for
MNovice-class exams. Most of the material
looks pretty good. Still, it comes off look-
ing kind of dull—row upon row of gray
bollerplate. | can't help but think that the
FCC could have done better by coming to
me. Boy, would | have put together a test
for them—you know, crossword puzzles,
matching, acrostics, and so on. Don't
laugh. Is it any silller to make prospective
hams memorize a binary code system?
ASCIl code yes, Morse code no. Al least
my puzzles would have a relevance to cur-
rent technology, which is more than you
can say for those silly dits and dahs.

Taking things a step further, imagine
the new look in study guides. Page after
page of puzzie solutions. Can't you just
see Dick Bash at the Dayton Hamvention
hawking his Final Exam Crossword Dic-
tionary?

Hey, FCC! | can still heip you with the
General, Advance, and Extracilass tests
lists. Drop me a line.

ELEMENT 1
MULTIPLE CHOICE

1) An glectrical generator's magnets are:
1) small
2) non-polanzed
3} oppositely-polarized
4) similarly-polarized
2)What |s the current value in the circuit
of an 8-Watt lamp running at 200 volts?
1) 0.04 Amps
2) 40 Amps
3) 400 Amps
4) .4 Amps
3) The henry is the unit of:
1) work
2) voltage
3) capacitance
4} inductance
4) Impedance Is:
1) the tolal opposition offered by a

FUN!

circuit to the flow of alternating
current
2) the total opposition offered by a
circuit to the flow of direct current
3} the complete resistance offered
by a circuit 1o ac or dc
4) determined by dividing voitage by
resistance
5) The two most common semiconductor
materials are:
1) germanium and curium
2) silicon and argon
3) Iron and lead
4) germanium and silicon
6) Transistors can:
1) amplify voltage
2) amplity current and voltage
3) amplity current
4) none of the above
7} The banded end of a diode indicates
the:
1) anode
2) cathode
3) emitter
4) filament
8) A multivibrator is a type of:
1) Hartley oscillator
2) Armstrong oscillator
3) Colpitts oscillator
4) resistance-capacitance gscillator
9) A disconnected capacitor:
1) Is harmiess
2) does not contain energy
J) can be used as a transistor
4) can kill you
10) D'Arscnval:
1) was the inventor of the transistor
2} is a type of analog meter
d) Is a type of digital meter
4) refers to D'Arsonval's Law

ELEMENT 2
MATCHING
Match the term to its definition.
Column A Column B
1) Acorn A) Diode rectifier
2) Klystron B) Unit of work
3) Nuvistor C) Squat UHF tube
4) Dyne D) Miniature metal/iceramic
tube

5) Newton E) Microwave tube—has a
bunch cavity
6) Magnetron  F) Air-filled VLF tube
7) Phototube  G) Microwave diode
8) Mercury- H) Miniature tube with
vapor tube pins extending from its
ends and sides
8) Thyratron 1) Gas triode or tetrode
10) Doorknob  J) Converts light energy to
electrical energy
K) Unit of force
ELEMENT 3
TRUE-FALSE
True False

1) The daraf is the unit
of elastance.

2) Doubling a number
and adding one Is
called "dibbling.”

3) One handy oscillo-
scope use is the
measurement of ca-
pacitors.

4) The coulomb is the
unit of quality.

5) In magnetism, oppo-
sites repel while
likes attract.

8) A “rig-zag" is a type
of rectifier circuit.

7) A “zener” can be
used as a voltage
regulator.

8) There are two indi-
vidual rectifiers in a
bridge rectifier.

9) Batteries generate
voltage through pho-
tosynthesis.

10) A logic probe is
used to test S-volt
dc circuits.

ELEMENT 4
FILL IN THE BLANK

NWA_______Is a precisely dimensioned,
hollow metal pipe through which micro-

wave anergy is sent.

2) The Instrument that presents visual
representations of an electrical quantity is
' D e—

3) The soft form of carbon used in most re-
sistors is called 4

4) The main control electrode in a vacuum
tube is the :

S)in a bipolar transistor, emitted current
travels toward the__

THE ANSWERS

Element 1:
1-3, 2-1, 3-4, 4-1,5-4 6-2,7-2, 8-4,9-4
10-2.

Element 2:
1-H, 1-E, 2-D, 4-B, 5-K, 6-B, 7-J, 8-A, 8-,
10-C.
Eiement 3:
1—True It measures the opposition of
the capacitor to be charged.
incidentally, “daraf” is farad
spelled backwards.
2—True Not to be confused with
“dribbling,” which Is a
basketball term.
3—False By studying its waveform, |
guess.
4—False Quantity.
5—False It's the other way around.
6—True A wvariation on the (hree-
phase, half-wave star theme.,
7—True Zener diode.
B—False Four.
8—False Plants use photosynthesis,
batterles generate voltage
with chemicals.
10—True Computer circuits.
Element 4:
1—waveguide
2—oscilloscope
3—graphite
4—grid
S5—collector
SCORING
Element 1:

Two and one-half points for each correct
answer.

Element 2:

Two and one-half points for each correct
match.

Element 3:

Two and one-half points for each correct
answar,

Element 4.

Five points for each word correctly filled
ir.

Are you up on your basics?
1-20 points—Your Bash is showing.
21-40 points—Good thing the FCC
doesn’t re-test.
41-60 points—Qualified for your
license class.
61-80 points—Time to upgrade?
81-100 points—Obviously, you hold an
MSEE degree.
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REVIEW

THE YAESU FT-980
TRANSCEIVER

As transceivers became completely
solid state, size and weight were reduced
dramatically, so | was particularly sur-
prised at the FT-980, the latest descen-
dant of the Yaesu FT:ine. This now-
famous line began with the FT-400 and

became perhaps most popular with the
FT-100 series. But the FT980 HF
Transceiver CAT System (for, | suppose,
computer-aided transceiver) Is no
lightweight and it's packed full of features
aimed at providing the serious radio
amateur with the best communications
tool available. For this review, along with
the FT-980 | had the optional SP-880
speaker system and the MD-981 stand
microphone. More about these ac-
cessories later. General specifications for
the transceiver are shown in Table 1.

Packed in with the set was a pretty
good installation and operation manual
that explains the rig's capabilities. The
manual included a couple of loose sheats
that detail connections for an alternate
means of keying a linear amp if it requires
more than 200 mA of switching and up-
dated filter installation Instructions.
Because this FT-980 had all the optional
AM and CW filters already installed and |
was trying to key a linear with current re-
quirements less than 200 mA, these pro-
vided no extra trouble—and | doubt they
would anyway.

The manual Is reasonably well written
and doesn't contain many misspellings
and odd sentence structures typical with
some imported equipment. Separate from
the manual are 22 pages of schematics
and 7 pages of block diagrams! If you
have the “right stuff” to tear into the
FT-980, at least you'll have a fighting
chance with this documentation. Also in
the manual is a thorough description of
accessory interconnection along with
pinouts for each plug and connector. An
added bonus in the package is a nice four-
color map of Japan for award use; it's in
Japanese, though.

S0 much for the documentation—let's
get this unit on the bench and start
operating. "Oof,” says |. "This thing
weighs a ton.” Actually, it weighs close to
40 pounds with all the options installed. In
the shipping box | found a bag of all kinds
of plugs and connectors, tilt feet, fuses,
three-wire line cord, and two AA-cells for
the power-off memory retention. The AA.
cells were the first of several oddities.
Memory backup is provided solely
through these cells—no nicads, lithium
cell, or anything else. Yaesu says to
replace them every six months or “adios™
to the FT-980's memory.

As with several other available
“competition-grade” transceivers, the
FT-980 covers all the amateur bands, in-
cluding WARC, and acts as a separate
150-kHz-10-29.9999-MHz general-coverage

TRANSMITTER
Frequency Range
Band Frequency (MHz)
160 1.5-1.99989
80 3.5-3.99999
40 7.0-1.49999
30 10.0-10.49999
20 14.0-14.45999
17 18.0-18.49999
15 21.0-21.49999
12 24 5-24 99999
10 28.0-29.99999
Emission Types
LSB,USB (A3J/J3E)
CW (A1/ATA)
AM (A3IA3E)

AFSK (F1/J1B)
FM (F3/F3E)

Power Qutput

(Watts, all bands)
S58, GW 100 (PEP)
AM 25

FM, FSK 50

Maximum FM Deviation
+ 5 kHz

AFSK Shift
170, 425, 850 Hz

Output impedance
50 Ohms, unbalanced

Frequency Accuracy
Better than + 3 ppm

RECEIVER

Frequency Range
150 kHz to 29.99999 MHz, continuous

Clrcuit Type
Triple-conversion superheterodyne

System.,

Table 1. General specifications for the Yaesu HF Transceiver FT-980 CAT

Image and I-1 Rejection
Better than 70 dB

Dynamic Range
Better than 95 dB with 200-Hz CW filter

Audio Peak Filter Range
350-1400 Hz

I-f Notch Filter Range
(demodulated)

500-2700 Hz

Selectivity

(Adjusted for maximum i-f width)

-6dB -—-60dB

Mode (width in kHz)

SSB,CW (WIN),

FSK 2.5 4.2

CW (narrow) 0.3 0.6

CW (wide) 0.6 1.2

AM (no filters) 8.0 17.0

AM (wide) 5.0 12.0

AM (narrow) 3.0 9.0

FM 12.0 24.0

POWER REQUIREMENTS

Voltage
Ac: 100 to 120 volts or

200 to 234 volts
50-80 Hz

Power Consumption
Receive: 72 VA

Transmit: (100 Watts out): 530 VA

Physical Characteristics
Overall Dimensions:

15 inches wide

6-1/2 inches high

18-1/2 inches deep
Weight:

Approximately 38 pounds
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Fig. 1. Details of the FT-980's two multifunction meters: a) power output in Watts (output
of 10-Watt low-power version of FT-880 is read on bottom of this scale); b) output-transis-
tor transmit current (all modes); ¢) SSB speech processor compression; d) center-scale
tuning for FM reception; e) Vcc safe zone; ] swr forward set mark; g) S-meter; h) swr

scale; [) safe alc zone for S5B.

receiver. With the memory backup ener-
gized, upon power-up the FT-980 greets
you exactly as you last left it. Should you
elect not to use the memory back-up or
should the AA-cells fail, the 980 defaults
to 7.000 MHz, general coverage.

Rocking the power switch on |i-
luminates the two large analog meters
and the blue digital frequency/mode dis-
plays. The meters provide quite a moni-
toring capability as shown in Fig. 1. The
upper digital display includes frequency
readout to 10 Hz as well as USB, LSB,
CWN (narrow), CWW (wide), AMN, AMW,
FSW, and FM, to match the position of the
Mode switch.

Receive Features

To operate, first select Ham or Gen
(eral) coverage by depressing the appro-

priate push-button. Band selection is
made through three momentary-contact
push-buttons: Up, Down, and Repeat.
These as well as most other functions are
selected via momentary-contact push-
buttons that function either as toggles
(push-on/push-off) or as simple entry
switches. A soft beep verifies that switch
contact has been made and the beep can
be turned off.

Operating frequency can be selected
five ways: 1) main tuning knob, 2)
10-kHz/step push-button, 3) Up/Down

5-kHz push-buttons, 4) a keypad, and 5) up
to 12 memory freguencies selected by a
rotary switch. Yaesu's optional stand and
hand-held microphones afford frequency
selection via push-buttons, although with-
out as many cptions.

Upon power-up, | was impressed with

T i Wy s

Fig. 2. Comparison of the digital (top) and analog (bottom) “sub-display” arrangements.
The digital display is straightforward; the analog one is inscrutable.
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The Yaesu FT-980 with companion mike and speaker.

the audio guality of the receiver. It has an
excellent built-in speaker. When the ac-
cessory speaker or headphones are
plugged in, the internal speaker is discon-
nected.

On recelve, you have AF gain, RF gain,
Noise Blanker, Tone, Squelch (FM only), i-f
Width and Shift, wide and narrow filters (if
installed), a calibrated 0-30-dB rf attenua-
tor (in 10-dB steps), a Mode switch, and
Notch and APF {audio peak filter—CW on-
ly) controls to play with. You can do some
pretty fine knob-twiddling and slice away
at the pileups and heterodynes. The nar-
row filters are very sharp and a dial-lock
push-button holds the frequency in case
you accidentally bump the main tuning
knob while tweaking all the other con-
trols.

The freguency displays require some
special mention. Beneath the upper digi-
tal fr&qu&ncy and mode display |5 another
window, a sub-display that Yaesu calls a
*...synthesized analog display [that] pro-
vides a relative frequency Indication
which scrolls when the frequency of the
selected vio is changed." What It
amounts to is a digital simulation of an
analag dial display of frequency. See Fig.
2. It's confusing; | couldn't find a single
reason for its being there. Because a digi-
tal frequency display accurate to 10 Hz is
right above it and this pseudo-analog dis-
play is accurate only to 1 kHz, I'm curious
as to Yaesu's intentions. And while speak-
ing of displays, a Dim push-button
reduces meter and ﬁisplay hrlghtness by
about half for low-light or nighttime
operating.

Other controls include push-buttons for
transmit and receive clarifiers that actual-
ly use the main tuning control. This is a lit-

tle strange if you are used to a separate
clarifier knob. Also included are push-but-
tons for selecting which vfo (ham or gen-
eral coverage) will be used for transmit
{(ham only) or receive (either) or which
memory channels will do the frequency
controlling. Split-frequency operation s
possible, along with push-buttons to give
you the difference between vio and mem-
ory channel frequencies. It's relatively
easy to store and retrieve a memory fre-
quency, but it's too complex to describe
here all the possible interactions, shift-
ing, and operating options available. This
transceiver does not have a built-in scan
capability, but you can store, retrieve, and
exchange memory and vio frequencies
handily. In place of a bfo control, there's a
rear-panal CW pitch slide switch that
selects 500, 600, or 700 Hz as the CW
raceive tone.

Cne thing that | really did miss was a
WWYV calibration control. Yaesu must fig-
ure that the synthesizer is right on be-
cause there is no way that | could find to
adjust zero-beat with WWV. The specs say
frequency accuracy is better than 3 ppm
for 0-40 degrees C (32-104 degrees F).
That means WWYV should only be about 30
Hz off at 10 MHz!

Transmil Features

Satisfied that | wouldn't do any dam-
age, | next tried loading the FT-980—no
problem. Power output is adjustable with
a Drive control. | was, however, a little sus-
picious of the built-in swr metartng circuit-
ry when it indicated an absolutely flat
1-MHz bandwidth on the 10-meter ele-
ments of my triband quad. The swr moni-
ta::rhng crrcultry will protect the finals,
though, reducing power out to about 75

Rear panel of the FT-980 has almost as many switches as the front panel. The projecting
modufe holds the power amplifier {left) and the power supply (right).
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Operating side of the FT-980. The curious pseudo-analog display is right above the main
tuning control (more on this in the text and Fig. 2).

percent of available output power at ideal
(1:1) conditions when a 3:1 swr is encoun-
tered. An on-demand fan cooling system
is employed to control output transistor
temperature.

This rig also had the Curtis 8044-chip-
based keyer option installed and the
whole system is set up for full break-in op-
eration. | was a little disappointed at the
speed control of the keyer, though. It
seemed to have a very narrow realistic
speed range but would go phenomenally
high.

The FT-880 has a nice control and
metering setup for speech compression.
You can read dB of compression and use
the Maonitor control and a pair of head-
phones to adjust the processor for maxi-
mum punch and minimum distortion while
listening to yourself. And an Automatic
Mike Gain control enables you to set a
modulation threshold to help eliminate
background noise. Although a little tricky
to adjust, these controls can give you tre-
mendous audio capabilities.

Recalling memory frequencies and re-
turning to your original frequency, using
the transmit and receive clarifiers, and fig-
uring out just what split frequencies you
are on is a little confusing at first. The yel-
low LEDs next to some of the switches
help, but because the radio can do so
much, it's a little overwhelming. You even-
tually feel comfortable after getting to ex-
periment for a while. Three Tab push-but-
tons can be employed on transmit and re-

ceive to limit the frequency excursion be-
tween a high and low limit you select. As
the manual states, possible uses tor this
feature include limiting operation to legal
bands or subbands of an operator's li-
cense class.

An FSK Shift slide switch on the rear
pane! selects shifts of 170, 425, or B50 Hz
while the mark tone stays at 2125 Hi.
Power output Is limited to 50 Watis for
FSK as well as FM, 25 Watts on AM.

SP-980 Remote Speakear

This outboard speaker not only com-
plements the FT-980, it also adds some
more knobs to twiddle during receive.

Built-in passive L-C circuits are switched
in and out of the circuit via front-panel se-
lector switches, Response curves on the
front panel show the bandpasses pro-
duced as the Low and High filter switches
are clicked through their ranges. An Input
switch enables you to select from two
separate audio inputs, and there's also a
Phones jack. Combined with the Tone
switch on the transceiver, the filters pro-
vide an extra dimension in receive ca-
pability. All in all, a nice aadition to the
station.

MD-1 Microphone

Yaesu's penchant for buttons and
switches carries over into their “stand”
microphone. In addition to a standby/
transmit switch located on the mike itself,
the rig's Up/Down/Fast freguency-select

Top view of the FT-980. The optional keyer module is the small rectangular PC board
located at about the one-o'clock position. The veo, PLL, and vfo subassemblies are under
the metal covers. Power supply and control circuitry are under the screened-in section af

the rear.
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buttons are duplicated on the mike stand,
just in case you're comfortably settled in-
to your easy chair and can't quite reach
the tuning buttons on the rig. There's also
push-to-talk and lock switches, a high
(50k-Ohm)iow {B00-Ohm) mike impedance
switch, and a three-position tone switch.
The mike can be easily removed from Its
cradle stand but the short cord limits your
mobility. An optional MH-1 hand-held
mike also is avallable that includes
Up/Down/Fast push-buttons and a two-
position tone switch.

Conclusion

| really liked the FT-880. While it's
designed with the serious amateur in
mind, i1 also can help simplify tha oper-
ating position because il can include a
kayer, swr monitor, FM circuitry tor trans-
verier drive, full break-in QSK switching
circuitry, a separale recaive-only antenna
switch, and a full array of interface con-
nectors. Il also has rear-panel jacks that
access its internal microprocessor and a
serial interface that allows external con-
trol via an outboard microcomputer. Un-
fortunately, details other than plug
pinouts and some cryplic signal names
are not provided. So you'll just have to ex-
periment (carefully)

The current crop of amateur lransceiv-
@ars offers tremendous flexibility, along
with capabilities unheard of a few years
ago. The penalty for this Is increasing
cos! and Initial bewligderment when con-
fronted with the mare of controls and
switches. But get your hands on an FT-880
and spend someé lime getling used o Il. |
think you'll find this is one nice plece of
equipment

For more information, contact Yaesu
Electronics Corp., 6851 Walithall Way,
Paramount CA 90723, (213M633-4007.
Reader Service number 4786,

Gene Smarie WBETOV
Hancock NH

DX HIDDEN ASSET
LOOP ANTENNA

H. Stewart Designs has just introduced
a new antenna design called the DX Hia-
den Assel Loop Antenna, What you get for
$12.50 are the p/ans to bulld the antenna
and a complete description of the anten-
na Itself, including history, performance,
configuration, construction, and installa-
tion. It Is called the DX Hidden Asset Loop
because it is capable of working DX, it can
be installed indoors and Is thus "hidden,”
it is undeniably a loop, and il is an asset lo
your station. Read on and find out how we
proved to our satisfaction that this anten-
na is well-named.

/3 received a prototype antenna that
had been made up by H. Stewart Designs
to illustrate the construction materials
and method ol assembly. They even in-
cluded a wooden mounting support!

Jim Gray W1XU asked me if | would be
interested in reviewing the DX Hidden
Asset Loop Antenna for 73. | readily
agreed. Not knowing what to expect, |
went 1o work.

After opening the package, | discovered
that | had a support board with vertical an-
tenna sections aiready attached, two an-
tenna loops, each consisting of three
pieces of small-diameler aluminum tub-
ing, connectors, clamps, four comer
piaces with clamps, and one set of plans
and instructions.

With the vertical elements already at-
tached to the support board (which had all
the necessary holes predrilled), it was
aasy to insart the four cornér piaces (lub-
ing elbows) through the holes provided
and slide them over the ends of the ver-
tical elements. The required distance be
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Boftom view. The small door to which the memory backup-supply AA-cells mount

dangiles free. The circuitry on this side is the |-f (left) and the rf (right) Most of the rig is

fairly accessibie.

Inside the SP-980 speaker. If you've ideas lor station accessories, you have plenty ol

room here,

tween the two loops (38.5") was already
pre-marked on the support board, so the
naxt step was to clamp these pieces in
place with the hose clamps.

Next, | assembled the loops themselves
by butting the three pieces of tubing in the
connectors and clamping them with the
hose clamps. Then, | inserted the ends of
each loop into the four elbow pleces to a
depth indicated by black tape wrapped
about 8" from esach end and clamped
them in place for a first trial. This resulted
in an assembly that looked like two large
basketball hoops, one above the other, al-
tached to the board and connected 1o
aach other by a pair of vertical elements
spaced a few inches apart. forming a loop
at each end of the board. The instructions
said that the antenna should resonate at
28.5 MHz if the dimensions were followed
exactly during assembly. However, de-
pending upon the environment in which
the antenna is erected, it is possible that
the resonant frequency will be slightly dif-
ferent due to house wiring, plumbing.
proximity to power lines, etc. (In my case,
with the antenna in the attic, no changes
had to be made.)

| attached the vertical support board to
a horizontal two-by-four that | nalled to the
attic rafters. Now it was time to connect
the coax to the parallel vertical elements.
One of these is separated by about an
inch in the middle, forming a gap across
which the coax is fastened. The shield
braid of the coax goes to one side (lower)
of the element, and the center conductor

goes to the other (upper) slde, Soldearing is
easily and quickly accomplished. The
coax was then led away from the antenna
at right angles for aboul ten feet (instruc-
tlons say for at least a half-wave—16
feet—for best results) and then downward
through a plastic conduit to my shack In
the basement.

After that, | was ready lo get on the air,
but | felt that a test of swr should be made
first, so W1XU brought over his bridge. Ap-
plying power at 28.1 MHz (the lower end of
the 10-meter Novice band), the swr came
outl at less than 1.5:1, so | decided not to
change anything. Now for the on-the-air
test!

Within an hour's time, | worked two
Texas stations on 10 meters. The band
had |ust opened, yel one stalion gave me
a 579, and the other {a few minutes later)
gave me a 599! This was with about 70
Watts oulput from my FT-707.

Just for tun, we switched to 40 meters
to see il we could receive anything there.
Signals were jumping! So, what the heck,
it couldnt hurt to see it the antenna
loaded on 40, could it? Believe it or not, it
did, even though the swr was high. The
FT.707 has a shut-down circuit in the final
to protect it from overicad, but | found that
the output was still about 50 Watts. . .so|
went ahead and called CQ. | worked one
ham in Maina and ancther in New York,
with a 559 and a 589, respectively! | was
hooked on the DX Hidden Asset Loop An-
tenna. Even on B0 meters, the reception |

get is remarkable, but | haven't had the
nerve to try transmitting on 80.

| feel that the antenna Is highly suited
for emergency and Field Day communica-
tions and is ideal for the ham who lives in
an apartment or condominium or other-
wise must put up with limited space. The
DX Hidden Asset Loop Antenna occuples
a space only about six feet square and
four feet high, so | can highly recommend
it for any ham who has a space problem.
Not oniy that, it works out like gangbust-
ers on ten, so you will really have a DX an-
tenna—|I'm sure.

General Description

In essence, the DX Hidden Asset Loop
Antenna is a single quad loop tumed In
upon itself. It retains the quad's charac-
teristics of guiel reception, low cost, and
ease ol assembly. However, its conligura-
tion is such that it can be installed in a
roughly cubical space thal Is approxi-
matlely equal to one-sixth wavelength on a
side al the operating frequency. The only
other requirement is that the selected
installation site permit the coax 1o be
brought away from the antenna at night
angles for at least one-half of an electrical
wavelength.

One of the features of the DX Hidden
Assal Loop Antenna s direct feed with
50-Ohm coaxial cable without an antenna
coupler or matcher reguired. (We think
that its performance would certainly not
be hurt in the least by the unbalanced feed
recommended, but., il desired, a balun
could be installed at the feedpoint to en-
sure balanced feed of this balanced an-
tenna.) The antenna Is very broad-banded,
you can expect a useful bandwidth of
about 3 to 5 percent of the resonant fre-
gquency, meaning that on ten meters, it will
cover between 500 kHz and 1 MHz from
the resonant frequency. By sliding the ad-
justable-length pieces in and out, you can
set the resonant frequency anywhere you
want it in the band. Typically, the swr at
resonance will be 1.5:1 or less, and it Is
probable that you will be able to get it
below 1.2:1 with careful tuning. However,
it the antenna is mounted close to con-
ductors like house wiring or copper
plumbing, you may have trouble getting
the swr as low as otherwise possible. One
good feature is that H. Stewart Designs
covers these contingencies in the plans
and instructions and tells you how to
make the necessary adjustments to com-
pensate.

The only comment that might be corv
sidered a negative aspect is that the DX
Hidden Asset Loop Antenna is not yet
available in kit form! You will have to
make up your own kit from the instruc-
tions and plans. . .which won't be al all
difficult to do. We hope that H. Stewart
Designs will consider offering this unique
and practical antenna in kit form later on,
because we think they have a winner. I'm
sure you will think so, too, after you build
yours. Plans and instructions are $12.50
from H. Stewart Designs, PO Box 543,
Oregon City OR 97045. Reader Service
number 478.

Ross Kenyon KA1GAV
73 Statl

BENCHER KEYER PADDLE

One of the great delights of CW is the
beautiful “music” that can be generated
by a good operator using good equipment.
Today's CW operator has the advantage
of a variety of keys and keyers to choose
from, most of which have full lambic capa-
billty. As you know, iambic-mode keying
allows certain characters (o be formed
more easily and quickly. For example, 18-
ters like F, LL Q. Y, and so forth require



fewer paddle movements when keyed in
the ilambic mode.

" Many operators have discovered the
Bencher full-iambic keyer paddle, suitable
for use with all of the electronic keyers
and well known for its functional beauty.
In fact, | have been using a Bencher pad-
dle since 1979 and find that | like it better
and better each year. It seems to be set-
tling in. . .or perhaps | am the one that's
settling in! Unfortunately, | never learned
lambic keying, and | use the key in the or-
dinary bug fashion. Just the other day |
was talking with Bob Locher W9KNI, who
—with Jerry Benedict— is a partner in
Bencher, Inc. (Benedict plus Locher =
Bencher.) | lamented the fact that | had
never learned iambic keying and therefore
wasn't making full use of my paddle. Bob
laughed and said, “You're not alone, but
we have just developed something for
hams like you and for hams who are used
to a bug—a non-iambic paddle for use
with either full-lambic or non-lambic
keyers."”

We chatted a while longer about keys,
keyers, and paddies, and, after a bit of
adroit arm-twisting on my part, Bob finally
knuckled under and promised to send me
one of the new paddies, realizing perhaps
that | was one of the last old-fashioned
holdouts who could never |learn iambic
CW. Maybe he just took pity on me.

Whatever the reason, | soon received a
large box full of plastic worms. Buried
within the plastic protection was a
smaller box enclosing the key. Inside that
box | found a cardboard partition or separ-
ator that holds the very heavy paddle base
in place and prevents the relatively del-
icate paddle mechanism from being dis-
lodged and damaged during shipment.
The entire package is neat, strong, and ex-
tremely well designed. . .a hint about the
contents, too!

The key itself looked much like the orig-
inal—only better, if that is possible. It has

Model S§T-2 Bencher paddle.

a heavy chrome-plated base with rubber
feet that keep the key solidly in place on
your bench or desk and inhibit its walking
around when energetically operated. The
paddies and their unique gimballed ac-
tuating mechanism are supported on stur-
dy pillars screwed into the base. The
finger pads are clear plastic ovals (as op-
posed to triangles on the original Bencher
paddies) with chamfered, or bevelled,
edges that invite your fingers to slip over

them while keying. . . providing a very nice
feel.

The tension spring is very easy to adjust
on this model because the spring loop is
captured by an adjustable screw with a
knurled knob at the center post. The con-
tact space adjustment between paddles
and slide posts is made as before, with
Allen screws and lock screws set into the
posts. Bencher has thoughtfully supplied
the Allen wrench for you, attached to the

WHAT DO YOU THINK?

Have you recently purchased a new product that has been reviewed in 737 1
vou have, write and tell us what you think about it. 73 will publish your comments
s0 you can share them with other hams, as part of our continuing effort to bring
you the best in new product information and reviews. Send your thoughts to
Review Editor, 73 Amateur Radio's Technical Journal, Peterborough NH 03458,

underneath side of the base, where it
can't get lost. Perfect spacing adjustment
and tension, suited to your own specifica-
tions, can be obtained quickly and easily
the first time you try.

The two sides of the key, that is, the
paddle electrical contacts, are brought
through the base by insulated bushings to
solder lugs attached by 10-32 Phillips-
head screws. The ground side of the key is
a solder lug firmly screwed to the base it-
sell. There is also a plastic retainer that
firmly holds the lead wire from your pad-
die to your electronic keyer. The wire is
not provided, of course, but the one you
use now will be satisfactory, | use a vinyl-
covered, double conductor, shielded ca-
ble. . .similar in size and appearance to a
microphone cable, or a piece of coax.
After the electrical attachments are made
to the solder lugs, the cable is clamped
down so that the connections can't pull
loose.

You'll find the Bencher paddie easy and
pleasant to use...it seems to invite your
fingers to use it easily and correctly. In my
own case, | was extremely pleased to find
that | stopped making keying errors
through misuse of the iambic feature. My
CW improved perceptibly, if not dramati-
cally. | think you'll like your new Bencher
paddie, especially if (like me) you don't
know iambic kKeying, yet you want a key
that will enable you to get the most out of
your electronic keyer and make beautiful
“music.”

The Bencher paddle, Model ST-1 (black-
finished base), is available at $46.95 am-
ateur net. Model ST-2 (chrome-finished
base) is priced at $59.95, and Model ST-3
(gold-plated base, available on special
order) costs $150.00. Write to Bencher,
Inc., 333 West Lake Street, Chicago IL
60606, Reader Service number 477.

Jim Gray WiXU
73 Staff

RTTY LOOP

Marc I. Leavey, M.D. WASAJR
6 Jenny Lane

Pikesville MD 21208

It's February, and, not to offend the fol-
lowers of wyour friendly neighborhood
groundhog, I'd like to celebrate Valen-
tine's Day this year. A Valentine to all of
you readers, who send me the most inter-
esting mail.

| would like to lead off with a note from
Peter Martinez G3PLX of AMTOR fame. In
part, Peter writes, ‘| am glad to see that in-
terest is picking up over there after such a
long time. It seemed for many years that
AMTOR was strictly a European system.

“It is true that in the early days of
AMTOR, | was offering a program that
would run AMTOR on a 6800-based com-
puter, but this was written in source code
only and was incomplete in that it re-
quired all the interfacing to the computer
hardware to be written. There were very
few people able enough to use the pro-
gram in this form.,

“So this program is no longer available,
and | turned my attention at that time to
designing a small PCB, with on-board
CPU, ROM, etc., which would enable peo-
ple to get on the air much easier than tack-
ling the difficuit software task. The Mk2
version of this kit is still available from

ICS Electronics Ltd, PO Box 2, Arundel,
West Sussex, England, either in kit form
or as a ready-made board. It requires a sin-
gle 5-volt supply, and will interface at TTL
serial Baudot code to any existing RTTY
system.

"I think you will see that the initial ap-
proach to AMTOR in its early days 5 years
or 50 ago has fallen by the wayside and
given way to others. There are not, as
then, very many experienced machine-
code programmers amongst the amateur-
radio fraternity, and most users now and
in the future will prefer to buy ready-made
hardware or software. There will be no
shortage of either before very long.”

| do appreciate these comments, ex-
cerpted from a much longer letter written
by this pioneer of AMTOR.

Bill Emerson WA1EVD, D.M.D., passes
along his comments that he would like to
see a compilation of RTTY Loop columns
and also that, “l hear more AMTOR now,
but 60-wpm Baudot is still the common
mode. Lingua Franca?" | suspect that
Murray, or Baudot, will remain such for
quite a while, Bill. With the number of ma-
chines out there, | doubt if the “sixty stan-
dard” will soon roll over and die.

Nonetheless, several of you are ex-
pressing various forms of interest in com-
puterized RTTY. Lester L. Johnson AHBAA

of Sandpoint, Idaho, relates having built a
demodulator from an article in an old is-
sue of 73. He couples that with a commer-
cial AFSK oscillator and a TRS-B0{R) com-
puter, model unspecified. Lester would
like a way to interface his computer to the
terminal unit and such. He notes that the
WO structure of the Model | TRS-80 is dif-
ferent than the Model Ill; but does not say
which he has. | do not have any ready in-
formation to accomplish this, Lester, but |
am sure that a number of our readers
have. Let me hear from you out there, and |
will publish the best schemes for all to
benefit.

Lester also notes that he would like to
run his rig, a Kenwood TS-120, on RTTY,
with the power cut back to about ten
Watts. | would say, off the top of my head,
that this should be okay. Normally, cut-
ting the power back to that extent should
be sufficient to protect the finals from
overheating. | have run my 100-Watt trans-
mitter at about 50 or 60 Watts for pro-
longed periods without damage, but | like
to take chances!

Another computer user is Anson R.
Hyde K4EK, M.D. Dr. Anson, who lives in
Alexandria, Virginia, just over the river
from Washington DC, has used his IBM-
PC on two-meter ASCIlI RTTY using a tele-
phone modem to output tones. He would
like to know if there are any programs
around to run Murray on this machine.
Well, that is one machine that | have seen
nothing for RTTY printed on. | don't know
if IBM-PC users are not the “*hamming”
type (| suspect that they are not) or if the
average ham is looking for a more modest-
ly priced machine (so that that is where

the manufacturers concentrate their mar-
keting), but RTTY for the IBM-PC? Zip! |
would encourage anyone who has put to-
gether such a program to write it up and
send it to me here for inclusion in a future
column, or make it a full-scale article and
send it to our fair editor. We're waiting,
we're waiting!

Greetings to Dean E. Strand KADKKZ of
Davenport, lowa. Dean passes along a
string of thoughts, a few of which | shall
share with you all. Dean notes that he is
using a Robot BOO keyboard, and when us-
ing it on CW in the Novice bands, he likes
to setl it to send characters at ten words
per minute, with five-word-per-minute
spacing. He feels that this makes the
code more copyable and helps the new-
comer improve his code speed. | agree,
Dean, and this has even been the way the
best code tapes are made.

Dean writes he has difficulty tuning in
stations using a dedicated scope display
on his terminal unit. Well, in an edition of
this column several years ago, | covered
how to hook up a general-purpose oscillo-
scope to act as a tuning device for RTTY.
All you need are mark and space signals
out of your demodulator. Feed them to the
vertical and horizontal input of any old
scope and tune the "+ " pattern to maxi-
mum. Cheap scopes can be picked up at
most hamfests and can be used for other
things when not tuning in a RTTY signal.

Like all of us, Dean is looking to com-
puterize his station. He notes that “there
are at least two ways to go, one to get a
good general-purpose computer (when |
say good, | mean DEC Rainbow, IBM-PC,
or HP Professional class, not VIC or Atari
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stuff) and use and interface...that in-
cludes AMTOR. The other way would be to
get a. . .top-of-the-line unit. . . with all the
whistles and bells."” Now hold on, Dean. |
think you might find that the top-of-the-
line computers you mentioned might just
be overkill for a ham shack. Don't knock
the cheap stuff. | just got another small
computer in here, a TRS-80C (also known
as the CoCo), and am amazed at what can
be done. The 6809 is a fantastic chip that
can run rings around many other systems.
Iif you want a big computer for business
use or such, fine, but don't sell the little
stuft short. It ain't so little anymore.
Leonard Laurel WABFBL of Fort Bragg,
Callfornia, is one of those with what might
be considered a small system. He is look-
ing to hook up his TI-89/4A on RTTY. Well,
Len, as | write this column, the newspaper

is filled with the news of Texas Instru-
ments’ decision lo stop production of the
99/4A, so | don't know what the future
holds. As with the IBM-PC, | have seen
next to nothing in print about using the
89/4A on RTTY. | only hope that someone
out there is doing it and sending the infor-
mation in to be passed along. Good luck.

From the “left hand don't know what
the right hand is doing" department
comes a note from Karl Thurber WBFX
from Millbrook, Alabama. Karl asks,
“Have you run into anyone who has suc-
cessfully Interfaced a GCommodore
VIC-1525 printer to a Hal CT-2100 Commu-
nications Terminal? The Commodore
printer (which is the standard one used
commonly with the VIC-20 and C-64 com-
puters) has a so-called 'Commodore serial

ASCI" bus, while the CT-2100 has provi-
gsions for an "ASCII printer’ and '‘R&-232C'
output, neither of which appears to be suit-
able for connection to the 1525 printer
without some sort of interface. A latter to
Hal brought a ‘we know nothing about
that printer’ response, so I'm stymied at
this point."”

The first thing which occurs to me is to
check that both devices are operating at
the same baud rate. It is possible that one
may be set at, say, 110 baud—Ilike for a
Teletype KSR-33—where the other may be
at 300 or1200 baud, such as mosl serial
printers are. Also, check to see it the
Ready To Send (RTS) and Clear To Send
(CTS) lines are used to inhibit and enable
print, and, if so, that they are hooked up
correctly. Without some sort of documen-
tation, those are my first suggestions.

Perhaps others have done this hookup
and will let us know. | have confidence in
you all out thare!

Several of you in your letters suggested.
that a book compilation of the first several
years of this column would be helpful. |
aygree with you, but it will take more than
your notes to me and my intentions to
make such a book a reality. Drop a line to
the editor of 73, and to me as well, and let
us know that there are enough of you out
there interested to make a go of it. In the
meantime, keep up with all the new devel-
opments yet to come. With the arrival of
the CoCo here In the shack, | hope to be
able to take a |ook at some of the 6809
software that has been floating around
beyond my reach for a while. As soon as |
see it, I'll tell you about it—right here, in
RTTY Loop.

CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ARIZONA QSO PARTY
Starts: 1800 GMT February 4

Ends: 0600 GMT February 5

Sponsored by the Scuthern Arizona DX
Association. Single-operator and club en-
tries; all bands and modes but no repeater
contacts allowed, Each station may be
worked only once per band per mode.

EXCHANGE:

RS(T) and state, province, DXCC coun-
try, or Arizona county. Novices and Tech-
nicians also sign /N or /T respectively.

FREQUENCIES:

Phone—3885,
28560,

CW—60 kHz up from lower band edge.

Movice—25 kHz up from lower band
adge.

7230, 14280, 21365,

SCORING:

Count 1 point per phone QS0O, 2 points
for each CW or other mode QS0, and 4
points per QS0 with Novice or Technician
in the Novice bands. Arizona stations mul-
tiply QSO points by number of states, prov-
Inces, and DXCC countries. Others multi-
ply QS0 points by number of Arizona
counties (15 max.). The club station
WTNQ also counts as 1 multiplier for non-
Arizona stations. Non-Arizona stations
working all Arizona counties and W7NQ
may double the multiplier.

AWARDS

Certificates for the highest-scoring sta-
tion In each category: Arizona, non-
Arizona, and Novice/Technician. In addi-
tion, certificates for highest score in any
Arizona county, state, province, or DXCC
country in which there are entries.

Other certificates for Arizona and non-
Arizona clubs whose members’' scores
combine for the highest score. Club en-
tries must consist of at least 5 individual
entries to be eligible. Club residency is de-
termined by mailing address.

ENTRIES:

Individual entries should show each
station worked, exchange plus time,
frequency, and mode of sach QSO. In-
clude a summary sheet of your scoring

and dupe sheets for bands with more than
50 QS0s. Entries may designate one club
with which they are participating.
Deadline for individual entries fo be
received is March 4.

Club entries should be submitted by a
club officer with a summary of callsigns
and claimed scores. To be counted to-
ward the club total, the individual entries
must also designate the club. Deadline for
club summaries is April 4.

Include a large SASE for results. Entries
should be addressed to: Southern Arizona
DX Assoclation, cfo Philip M. Sticknay
N7BUP, 1890 West Paseo Cuenca, Tucson
AZ B5704.

ZERO DISTRICT QSO PARTY
1900 GMT February 4 to 0100
GMT February 5 and 1500 GMT
February 5 to 2400 GMT
February 5

Sponsored by the Davenport Radio
Amateur Club. Stations outside of Zero
district will work Zero stations only, Zeros
may work any station. The same station
may be worked once on each band (80, 40,
20, 15, and 10 meters only) and each mode
(CW and phone). However, mobile sta-
tions may be worked each time they
change counties.

EXCHANGE:

R5(T) and ARRL section. Zero-District
stations also must send county.

FREQUENCIES:

3560, 7060, 14060, 21060, 28060, 3900,
7270, 14300, 21370, 28570, 3725, 7125,
21125, and 28125,

SCORING:

Each phone QSO is worth one point;
CW QS0s are worth two points. Non-Zero-
District stations multiply by the number of
Zero-District counties. Zeros multiply
QSO points by the total ARRL sections,
Zero-District counties, and DXCC coun-
tries worked.

ENTRIES & AWARDS:

A plaque will be awarded to the high
scarer In the Zaro District and high scorer
from outside Zero Land. Certificates will
be awarded for high scores in each ARRL
section, DXCC country, Novice/Techni-
¢gian class, and -moblle categories.
Results and a participation certificate will
be issued to all entrants who include an
SASE. Mail logs by March 10 to WOBXR,
2131 Myrtle, Davenport |A 52804,

SOUTH CAROLINA QSO PARTY
Starts: 1800 GMT February 4

Ends: 2358 GMT February 5

The QSO party is again sponsored by
the Colleton County Contestors. The
same station may be worked on each
band and mode, simplex only. South
Carolina mobile stations that change
counties are considered new stations.

YL:IS5B Commo System QS50 Party—Phone
America Radio Club International DX Contest
CQ Worldwide 160-Meter DX Contest—SSB
RTTY World Championshlp Contest

YLASSB Commo System QS0 Parly—CW

A5 North American UHF FSTV-DX Contest
Late Summer QRP CW Activity Weekend

Feb 4-5 South Carolina QS0 Party

Feb 4-5 Arizona QSO Party

Feb 4-5 Vermont QSO Party

Feb 4-5 Zero District QSO Party

Feb 4-6 New Hampshire QSO Party

Fab 11-12 Dutch PACC Contest

Feb 18-18

Feb 18-19 ARRL DX Contest—CW

Feb 18-20

Feb 24-26

Feb 25

Mar 3-4 ARRL DX Contest—Phone

Mar 17-18

Mar 17-18 Bermuda Contest

Mar 17-18  Spring QRP CW Activity Weekend
Jul 13-15 A5 International SSTV-DX Contest
Aug 11-12  New Jersey QSO Party

Aug 24-27

Sep 22-23

Novice and Techniclan stations please
sign /N or [T,

EXCHANGE:

RS(T) and state, province, country, or
South Carolina county.

SCORING:

Phone contacts are worth 2 QS0 points;
CW contacts are worth 3 points. The mul-
tiplier for South Carolina stations is the
number of states, provinces, and DX coun-
tries worked. Others multiply QSO points
by the number of South Carolina counties
worked (46 max.),

FREQUENCIES:

Phone—3895,
28560,

CW—3560, 7060, 14060, 21060, 28060.

Novice—3725, 7125, 21125, 28125,

7230, 14280, 213865,

AWARDS:

Certificates to top-scoring station in
each South Carolina county, state, prov-
ince, and DX country. Novices and Techni-
cians compete only with other MNovices
and Technicians.

ENTRIES:

Include a summary sheet with your en-
try showing scoring and other informa-
tion. Indicate each new multiplier In your
log as it is worked. Novices and Techni-
cians must indicate class on entry. In-
clude a |large SASE for results. Send entry
by March 5 to: Colleton County Con-
testors, c/o Elliott Farrell, Jr. KE4VP, Rt. 3
Box 658, Walterboro SC 20488.

VERMONT QSO PARTY
2100 GMT February 4 to 0700
GMT February 5 and 1100 to

2400 GMT February 5

Sponsored by the Central Vermont
Amateur Radio Club (W1BD). Each station
may be contacted once on each band and
mode (CW, phone, RTTY). CW and RTTY
contacts must be in the CW and RTTY
subbands.

RESULTS

1983 ARIZONA QSO PARTY

CERTIFICATE WINNERS
ARIZONA STATIONS
Call QTH Score
KE6LL Yuma County 75,468
KB7TKZ Pima County 16,965
NON-ARIZONA STATIONS
WHEPWG Texas 200
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EXCHANGE:

QS0 number and state, province, coun-
try, or two-letter designator for Vermont
county (AD, BE, CA. CH, ES, FR, GI, LA,
OE, 0S, RU, WA, WM, WR). Do not send
RS(T).

FREQUENCIES:

Phone—3910, 7230, 14260, 14320,
21360, 28570, 50.110, 144.2.

CW-=3530, 3730, 7030, 7130, 14060,

21060, 211860, 28060.
RTTY —3620 and **090 other ATTY sub-

bands.

SCORING:

Score one point per phone contact, 2
points paer CW or RTTY. Vermont stations
multiply QS0 points by number of states
plus Canadian provinces plus ARRL coun-
tries (exclude US/Canada). Others mulli-
ply QS0 points by the number of Vermont
counties (14 max.).

AWARDS:

For non-Vermont stations, certificate to
highesi-scoring station in each stale,
province, and country. Certificates will be
given each Vermont station submitting a
log; annual plaque to highest-scoring Ver-
mont station. WIVT Award given to
stations working 13 of Vermont's 14
counties,

ENTRIES:

Send an SASE for official log and score
sheets. Send logs/facsimiles, name, class
of license, and address not later than
March 1 to: D. Nevin KK1U, W. Hill, North-
field VT 05863. Include an SASE for a copy
ol the results.

NEW HAMPSHIRE QSO PARTY
1900 GMT February 4 to 0700
GMT February 5 and 1400 GMT
February 5 to 0200 GMT
February 6

Sponsored by the New Hampshire Ama-
teur Radio Association. 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 ap-
propriate.

FREQUENCIES:

Phone—23935, 3975, 7235, 14280, 21380,
38575, 50.115, 145.015.

CW—1810, 3555, 7055, 14055, 21055,
2B055.

MNovice—3730, 7130, 21130, 268130.

RATTY —3625, 7085, 14085, 21085, 28085.

SCORING:

New Hampshire stations score 1 point
per QS0, multiplied by the number of
ARRL sections plus countries plus New
Hampshire counties. Others score 5
points per New Hampshire QS0 times the
number of New Hampshire counties

worked.

ENTRIES:

Send your entry no later than March 15
to Pete Cantara KiIM, 19 Haverhill St.,
Hudson NH 03051. Include a large SASE
for results.

DUTCH PACC CONTEST
Starts: 1400 GMT February 11
Ends: 1700 GMT February 12

Usa all bands, 160 through 10 meters on
CW and SSB. No crossmode operations
allowed. Each station may be worked only
once per band regardless of mode. Oper-

tion. The Beacon Is a real winner.

INDIANAPOLIS REPEATER ASSOCIATION
T e w1

NEWSLETTER OF THE MONTH

We think that the Beacon is one of the best newsletters we've ever seen. Ba-
sically, It Is packed with information: news notes, hamfest and club calendars,
bylaw excerpts, net skeds, reports from members and other media, contest and
DX info, League news, a membership application, and more. You name it and it's
in the Beacon—and Iit's presented in a very neat, easy-to-read format. Congrat-
ulations to Editor Mike Head WBSZQE and the Indianapolls Repeater Associa-

——

To enter your newsletter in 73's Newsletter of the Month Contest, send it to 73,
Pine Street, Peterborough NH 03458, Attn: Newsletter of the Month.

ating categories include single operator,
multi-operator, and SWL

EXCHANGE:

RS(T) plus sequential QSO serial num-
ber starting with 001. Dutch stations will
send their two-letter province abbrevia-
tion instead of a QS0 number: GR, FR, DR,
OV, GD, UT, YP, NH, ZH, ZL, NB, and LB.

SCORING:;

Each QS0 with PA, PB, or Pl counts one
paint. Multiply QSO points by the number
of provinces worked on each band (72
max.).

SWLS count one point per Dutch sta-
tion heard and multiply by provinces
heard on each band (72 max.).

ENTRIES:

As usual, a score calculation is re-
gquired. Please use a multiplier column
and insert multipliers only if new. A log
must be signed for observations of the
contest rules. SWL logs must contain con-
degroups given by the Dutch station and
the foreign station worked with. Send logs
no [ater than March 31 to: F. Th. Oosthoek
PAQINA, PO Box 499, 4600 AL Bergen op
Zoom, Netherlands.

A certificate will be awarded to each
country winner in each category along
with the second- and third-place stations
provided that there are sufficient partici-
pants in that country. Certificates will
also go to winners in each call district of
JA, LU, PY, UASH, VENVO, VK, W, ZL, and
ZS.

AMERICA RADIO CLUB
INTERNATIONAL
DX CONTEST
Starts: 0500 GMT February 18
Ends: 0500 GMT February 20

Any amateur station making two con-

RESULTS

1883 DUTCH PACC

CONTEST
USA WINNERS BY CALL AREA

QS0s Muilt. Score
K1Kl 120 46 5834
WA2UDT 31 18 558
W3ARK 63 30 1890
w4ava 108 37 3822
KNEO 8 2 40
NGDUT 1 7 70
WDEMGQ 28 20 260
WI0A 47 19 883
WOKZY 22 13 286

tacts with America Radio Club DX mem-
ber operators during the two-day contest
will be eligible to apply for the Special Sil-
ver QSL Award. Stations making three
contacts will be eligible for the Special
Gold QSL Award. Contacts must be made
during the two-day period listed above.
Suggested frequencies include all author-
ized frequencies in the 10-, 15-, 20-, and
40-meter phone and CW bands. Exchange
RS(T) and QTH. SWL stations may also ap-
ply for this award on a heard basis. For
special awards, send QSL and $2.00 in US
tunds or 6 IRCs to: America Radio Club
QS0 Contest, PO Box 3576, Hialeah FL
33013.

YL-ISSB COMMO SYSTEM
QSO PARTIES
Phone
Starts: 0001 GMT February 18
Ends: 2359 GMT February 19
CwW
Starts: 0001 GMT March 17
Ends: 2359 GMT March 18

Use the General portion of all bands.
Deadline for all logs, summary sheets,
and comments is June 1. Entries should
be addressed to: Rick and Minnie Connol-
ly, Star Route 1, Crocker MO B65452. In-
dividuals needing extra application and
instruction forms send a 4 x 9 SASE to
the same address.

CQ WORLDWIDE 160-METER
CONTEST — SSB
Starts: 2200 GMT February 24
Ends: 1600 GMT February 26

Operating classes include both single
and multi-operator (maximum of 5 ops per
station).

EXCHANGE:

RS plus QTH, state for USA, and prov-
ince for Canada.

RESULTS

1983 A5 NORTH AMERICAN

UHF-FSTV CONTEST
1 KBYGX/WEVCF 26,530
2 WBOZJP 9,420
3 WBOMCF 5,440
4 W2WHK 4,520
5 KA®BVT 4,360
6 W2RPO 3,755
7 N2BJ 3,350
B WA2CXW 2,815
9 WB2KGM 1,695

SCORING

Contacts with stations within own
country are 2 points, other countries but
same contineni are 5 points, other con-
tinents are 10 points. KHE and KL7 are
considered countries.

Multipliers are sach US state, VE prow-
ince, and DX country. USA and Canada
are not country multipliers. However,
there are three VE1 provinces: New
Brunswick, Nova Scotia, and Prince Ed-
ward Island. Final score s total QSO
points times the sum of the multipliers.
Maritime mobile scoring will be deter-
mined by the location.

AWARDS:

Certificates to the top scorers in each
class in each US state, VE province, and
DX country. Special plagues are also be-
ing awarded for top USA, Europe, and
world scores.

PENALTIES:

Three additional contacts will be delet-
ed from the score for each duplicate,
faise, or unverifiable contact removed
from the log. A second multiplier also will
removed for each one lost by this action.

Violation of the rules and regulations
pertaining to amateur radio in the country
of the contestant or the rule of the con-
test, or unsportsmanlike conduct, or tak-
Ing credit for excessive duplicate con-
tacts or multipliers will be deemead suffi-
clent cause for disgualification. Dis-
qualified stations or operators may be
barred from competing in CQ contests for
a period of up to three years.

ENTRIES:

Sample log and summary sheets may
be obtained from CQ by sending a large
SASE with sufficient postge to cover your
request. it is not necessary to use the offi-
cial form, you can useé your own. Logs
should have 40 contacls per page and
show time in GMT, numbers sent and
received, and separate columns for QSO
points and multipliers. Indicate the
multiplier only the first time it Is worked.

Include a summary sheet with your en-
try showing the scoring and other essen-
tial information, and a signed declaration
that all rules and regulations have been
observed. Mailing deadline for SSE en-
tries is March 31. Logs can be sent direct-
ly to the 160 Contest Director, Don Mc-
Clenon N4IN, 3075 Filorida Avenue,
Melbourne FL 32001 USA. Alternatively,
they can be sent to CQ 160-Meter Contest,
76 North Broadway, Hicksville NY 11801

USA. Please indicate “SSB" on the
enveiope!
3RD ANNUAL
RTTY WORLD CHAMPIONSHIP
0000Z to 24002

February 25, 1984

SPONSORED BY.

73 Amateur Radio's Technical Joumnal
and The RTTY Journal

OPERATOR CLASSES

(A) Single operator, single transmutter (B)
Multi-operalor, single transmitier

ENTRY CATEGORIES
{A) Single band (B) Allband 1080 meters

MISCELLANEOUS RULES

The same station may be worked once on
each band. Crossmode contacts do not
count. Single-operator stations may work 16
hours maximum, while mulli-operator sta-
tions may operate the entire 24-hour period.
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Off times are no less than 30 minutes each
and must be noted in your 1ogis)

EXCHANGE

Stations within the 48 contimental Uniteg
States and Canada must transmit RST and
slate of provwnCaftermtory. All others must
transmt RST and consecutive contact
Pl

QS0 POINTS

5 OS0O points for contacts with WIVE sta
tions located withan the contmental Uniled
States and Canada 10 QS0 pomnts for ail oth
&r contacls

MULTIPLIER POINTS:

1 mullipher point 15 awarded lor each of
the 48 continental Umited States (a Distnct of
Columbia contact may be substituted for a
Marytand multiplier. Canadian provincesiter
ritories, and DX countries worked on each
band {exciuding US and Canada)

FINAL POINTS

Total QSO Oents o fOdal mullipliers
POQuUAls Ciaimeg score
CONTEST ENTRIES

Eniries must include a separafe 10g for
each band a Qupe sheel a Ssummany sheel a
miullipher checklist, and a sl ol aguipmenl

used Conlestants are asked 1o send an
SASE to the contes! address lor ofhcal
lofms

ENTRY DEADLINE

All entnes must be postmarkad no laler
than Apni 15 1984

OISQUALIFICATIONS

Omussion of the required entry forms
operating n excess of legal power, manip
ulaling scores or imes 10 achweve a sCore ad
vantage. or failure 10 omitl duphcate contacts
which would reduce The overall SCoreg morg
than 2% are all grounds for immadiale dis

qualihcation Decisions ol the contes! com-
mittee are hinal

AWARDS

Contest awards will be issued in each en-
try category and operator class in each of the
US cail distncts and Canadian provincesfer
rilones. as well as «n aach DX country repre
sented Other awards may be issued at the
discretion of the awards commallee A mar:
wnum of 25 O50s must be worked 10 be elig
iDde tor awards

CONTEST ADDRESS

RTTY World Champeonship, cio The RTTY
Journal. PO Box RY Carciff CA 92007

Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

QATAR

One of several tiny countries around the
Persian Gull, Qatar's chief claim to fame
is its black, gooey, crude oil under a bar-
ren landscape. Actually, Qatar is a penin-
sula sticking into the Persian Gulf from
Arabia, not far trom the isiand country of
Bahrain. Most of Qatar's 4000 sguare
miles are barren sand and low hills, annu-
al rainfall is about 5 inches. Most of the
country's 170,000 inhabitants live in the
capital city of Do..a.

As are most Middie Eastern countries,
Qatar is antagonistic toward strangers.
These countries are highly suspicious of
foreigners and not only discourage bul ac-
tually prohibit most visitors. (Consider
Iran's feelings toward Americans, for ex-
ample.) DXpeditions and amateur opera-
tions by foreigners living in these coun-
tries are seldom permitted, and few of the
native amateur operators spend much
time handing out DX contacts or QSL
cards. So the report of an American with a
well-equipped station active from Qatar is
good news Indeed.

Mike Smedal A71AD (Photo A) is the
first foreigner to receive an amateur-radio
license¢ since the country became inde-
pendent 14 years ago. To qualify for the li-
cense, Mike had 1o show that he worked
and lived in Qatar, and he had to pass a se
curity clearance. That done and the $250
license fee paid, AT1AD was on the air.

Mike's station includes a Yaesu FT-1
transceiver feeding a Yaesu FL-2100Z
amp. When conditions get a little rough,
Mike runs the output of the Yaesu amp in
to an export version of Alpha's 775X am-
plifier! The antenna farm is also first class
{Photo B} a Hy-Gain TH7DDX above a Hy-
Gain 402BA two-element 40-meter beam.
An inverted V provides B0-meter coverage.
Mike says that the TH7 handies the high-
power levels without difficulty. Mike runs
ATTY on his Radio Shack TRS-80 Model |
and Is active on OSCAR, too.

The best times to look for Mike (and oth-
er Middle Eastern amateurs) are Thursday
avening and Friday. The work week is six
days long in Qatar, with Friday (the Arab
holy day) as the day off. So their equiva-
lent to our weekend is Thursday night and
Friday.

On the subject of QSL cards, Mike
writes, “Please tell everyone that we do
not have a radio club in Qatar. Therelfore,
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we do not have a QSL bureau, If [DXers]
want a QSL card, please QSL direct 1o PO
Box 4747, Doha, State of Qatar, Middle
East.”

SAUDI ARABIA

An exception to the no-visitor policy of
the Middie Eastern countries was made
for the recent visit of Lioyd and Iris Colvin,
WEBKG and WEBQL. of Yasme DXpedilion
fame. The Colvins managed not only 1o

-

visit most of the countries in the region,
but also actually obtained permission o
operate in many of them.

Irls faced special problems in Saudi
Arabia. Women occupy a very special role
in the Arab world, guite differant from that
in the more liberal Western nations, Wom:
an are seldom seen oul in public, and then
only heavily veiled. Those few women who
do venture out ol doors lind thamselves
escorted to the head of the line and re-
ceive other special attentions. On the oth-
er hand, an unveiled woman In Saudi Ara-
bia faces a nasty surprise from the iocal
authorities.

Saudi policemen carry two Ilems on
their belis: a can of black spray paint and
an ice pick. Upon seeing a woman with
bare face or arms, the policeman will, very
politely, spray black paint over the ex-

Photo A. Mike Smedal AT1AD in his well-organized and well-equipped shack in Doha,

Qatrar

Photo B. The antenna farm at AT1AD, including a THT and 2 elements on 40 meters. In the
foreground are the Oscar 10 antennas.

posed skin! (The ice pick seas similar ser-
vice in the Saudi's swift, uncomplicated
justice system. lilegally parked automo-
biles are not ticketed or towed. The police-
man simply stabs all four tires with the ice
pick!) And peity theft is unknown; the Sau-
dis still cut off the hand of an offender.

In the amateur-radio field, most of the
local hams are big wheels in the govern-
ment or are in the Saud| family, which is
the same thing. With the billions of dollars
flowing into the country as the oil flows
out, Saudi hams can afford good eguip-
ment. One local ham employs a graduate
glectronics engineer just to maintain his
amateur-radio station!

However, the Saudi princes aren't likely
to spend much time running staleside
hams in pileups. One of your best bets to
work Saudi Arabia is HZ1AB, the amateur-
radio club at the American compound on
the Persian Gull, which is home In Saudi
Arabia for about 50,000 foreigners. HZ1AB
is another firsi<lass station, with Collins
S-lines, amplifiers, and a substantial an-
tenna farm. The latier includes a rhombic,
rotatable KLM tribander and a 2-element
beam on 40 meters. The Colvins operated
the ARRL CW DX Test from HZ1AB, bul
could work the States for only about 7
hours a day.

Among the regular operators of HZ1AB
are Dave Ernest W75E and N6OL. QSL the
station through K8PYD, except for the
February 19-20, 1983, operation by the
Colvins, which Is confirmed via Yasme,
Box 2025, Castro Valley CA 84546.

QRO—EXCESSIVE POWER

Lloyd and Iris Colvin stopped by Hous-
ton between DXpeditions this past fall. At
the Intemational DX Seminar, held in con-
junction with the ARRL National Conven-
tion, the Colvins joined several other
prominent DXers and contesters on the
panel discussion of excessive power in
amateur radic. The problem of excessive
power drew a large and interesied crowd
to hear the DXers discuss alternative solu-
tions.

The saminar openad with a discussion
ol what we mean by “excessive power.
Under the old FCC regulations, any ampli-
fier was restricted to a maximum of about
800 Watts outpul. However, many of the
“standard” off-the-shell amplifiers openly
sold in the amateur community were ca-
pable of significantly grealer power lev-
els, often 50% more. Aclive conlesters
and DXers owned amplifiers capable of
running power levels above the FGGC maxi-
mum because of the greater dependabili-
ty and longer lifetime of an “over-rated”
amp. A 1000-Watt amplifier running 1000
Watts all the time won't hold up as well as
a 2000-Watt amp coasting along at half
power.

However, there was always a strong
temptation, particularly in DX pileups and
contests, to run the amp flat out. “Tuning



ety

Photo C. Gene Zimmerman W3ZZ (standing) makes a point at the Excessive Power
seminar ol the First Infernalional DX Symposium, in Houston. Al Slater G3FXB (left) and

Bob Ehrhardt YSSRVE listen intently.

for maximum smoke” is the usual prac-
tice, and many amateurs have run "“exces-
Sive power " for years. Under the new FCC
power regulations, most of these ampli-
fiers have been “grandfathered" into
legality.

But there is a greater problem in exces-
sive power than squeaking out a couple
extra Watts over the legal limit. While
some amateurs are still saving their bucks
for a better antenna, some hams have qui-
elly been installing real high-power ampli-
flers, amps that require 500-1000 Watts of
drive.

The Houston seminar turned to the
problem of what to do about that smail
number o amateurs who run sSuper-pow-
er. Frequent contester (and occasional
DXpeditionery Gene Zimmerman K3ZZ
{PH-DTD C) suggested that the current rules
about power during contests be changed
Gene recommended that inspectors stop
by the shacks of hams seriously Involved
in the contest and look at the amplifiers. If
any amp had final plate dissipation (or the
transistor equivalent) of more than 1600
Watts, the contestant would be disquall-
fied. He reasoned that if you don't have an
amp capable of running gxcessive powaer,
you won't run it! The same idea holds for
DXers, of course, with the offending ama-
teur losing the right to participate in
DXCC, for example.

Al Slater G2ZFXB {Photo C) talked about
a similar program used by the Radio Soci-
ety ol Great Britain for their Field Day,
which is even more popular there than the
same aclivity on this side of the Atlantic
The RSGB requires each Field Day team
to register befora the contest and Include
their operating locations. During the con-
test, a voluntear RSGB inspector stops by
and checks that the group is meeting their
strict rules of 30 Watts maximum Input
power!

This 30-Watt limit poses speclal prob-
lems for British amateurs; most standard
transcelvars have little or no output at the
J0-Watt input level. So the G hams build
special linal amplifiers designed for maxi-
mum output with 30 Watts of inpul power.
These simple amps often are fed with a
100-Watt output transceiver and are run
S0 ciose o the limit that some groups
change final tubes every hour of the con-
test!

The question of high power is of special
interest to Al, who spends much of his
time on 160 meters, where the British
hams face a 10-Walt power limit. Al said
the government licensing authorities no
longer worry about power and have sus-
pended their station inspections. Most

hams run a full 200 Watts on 160 meters,
and 2000-Watt amplifiers are not
unknown.

in other comments on the high-power
guestion, panealist Ellen White W1YL fait
that the contest rules already permit dis-
qualification of anyone running Illegal
power. On the other hand, Ellen feil that
the idea of inspectors coordinated from
League headquarters would be unwork-
able. Ellen favored handling excessive-
power users al the local level, by drum-
ming them out of the local DX club, for ex-
ample.

Both Iris and Lloyd Colvin recom-
mended Increasing the existing power
limits as a means o eliminate the "exces-
sive-power problem. Lioyd particularly
suggested higher power limits on the
lower frequencies, including +160. Iris
noted the advantages of high power on
DXpeditions, when the power helps to
control the pileup. If the stateside sta-
tions calling can't hear the DX station very
well, the rate of contacts drops and fewer
hams get a chance to waork the DX station,

Several members of the audience took
exception lo the |dea of ever-increasing
power limits. Tod Olsen KO@TO disagreed
with the concept of letting the manufac-
turers of amateur equipment decide what
the legal or moral limits lo excessive pow-
er should be. "Jus! because il is openly
sold 10 hams doesn't mean that the power
leve! is acceplable.” Dick Morton NBAA
felt that in the contest field the power iev-
el doesn'l really matter as long as the final
contesl results are not affected. But if
someone wins the contest or moves
ahead of a legal power station by running
axcessive power, he should be disqual-
ified.

| have my own definition of “excessive
power.” The FCC amateur regulations
state that amateurs should always use
the minimum power necessary for the
communications. S0 two hams talking
across lown on 20 meters don't need the
amplitiers, much less the excessive-pow-
er amps. And frankly, even a few thousand
Watts of power cannot compensate for
bad operating technigues or inadaquaite
antennas.

How much power is really needed for
amateur communications? Listen any
time to 14100. A series of beacons all over
the world ticks down every ten minutles
with everlower power levels. See how far
down into the mud you can copy the bea-
cons’ signals. We'll be talking more about
this beacon network and other propaga-
tion alds and suggestions in future Is-
sues. Stay tuned. Meanwhile, keep an ear
out for some of these coming attractions.

'

s

'Y

'

)

Photo D. Jim Smith VKBNS is aiming for Kermadec Islands this season, after his event-

filled DXpedition to Heard Island last year

COMING ATTRACTIONS

The DXpedition circuit continues to
hum in February, with two major expedi-
tions scheduled for the month. Jim Smith
VKBNS (Photo D) is spearheading an ama-
teur and scientific DXpedition 1o the Ker-
madec Islands, a small, sparsely-inhab-
ited group of voicanic islands about half-
way between New Zealand and Tonga. Un-
der the control of New Zealand, they have
no special amateur call prefix.

The Kermadec Islands have been slow-
ly moving up in the Most-Wanted-Coun-
tries list and now rank 17th, up with Sprat-
ly, Laos, and Clipperton. This DXpedition
should satisty a good chunk of that de-
mand, with several operalors and plenty
of time on the island

Jim Smith organized the Heard isiand
DX Association trip to Heard Island last
winter and hopes for lewer problems on
this year's DXpedition. Jim is aiso iooking
for donations for the trip and member-
ships in his Heard Island DX Association.
Contact Jim via PO Box 90, Norfolk Island,
South Pacific 2899.

Also scheduled for this month is a DX-
pedition to Aves Island, halfway around
the world in the Caribbean. Isla de Aves

(The Isiand of Birds) is a tiny part of a sub-
merged reef about 150 miles west of the
Windward Islands. The island is under the
control of Venezuela, and the Venezuelan
military restricls access most of the hime.

The island itself is only aboutl 1500 feet
long and about 400 feet wide at the larg-
esl. Ilts maximum ten-loot elevation
means Il really is a large rock out in the
middle of the ocean. Whenaver the waves
or tides are high in the Caribbean, landing
on Aves |s Impossible. Only during a short
period in mid-winter do calm conditions
permit amateur operations,

Because of the restrictions and landing
problems, DXpeditions to Aves are few
and far between. Any station on the island
is easy 1o work from the Stales, thanks to
the excellent propagation from thal pan
of the world. Why do you think | lived
there?) But you won't want 1o miss this
DXpedition, as the next one might be
yeéars down the DX road. And Aves is al-
ready in the top 30 most wanted

The DXpedition is sponsored by the Ra-
dio Club Venezolano, which is celebrating
its 50th anniversary this year. Tha callsign
on Aves will be YVRAA, with QSLs han-
dled by YV5DFI, PO Box 50332, Caracas,
Venezuela 1050-A, South America.

MULTI-BAND SLOPERS

160, 80, and 40 meters

Outstanding DX performance of slopers is well known. Now you can en-

-joy 2 or 3band BIG-SIGNAL reporis!

Automatic bandswilching * Very

low SWR*Coax leed » 2kw power - Compac! - Ground or lower leed

- Hang from any supporl 25 it. high or higher - Easy 1o insiall

« Vary

low profiie - Complete instructions + immediate shipment=Check ok

3 BAND SLOPER: 160. B0. & 40 Melers 60 fLlong

5 43 20 1r1 ppd

2 BAND SLOPER- 80 & 40 Metlers

41 11. long $ 30.290 frippd

3-BAND NO TRAP DIPOLE_ 160. 80 & 40M-11311. long

$ 66.00 irt ppd

2-BANDNO TRAP DIPOLE

80.5 40M - BAlt long  $ 49 00 irt ppd

FOR ADDN'L INFO on these and other unique antennas:

__send SASE

WSOINN ANTENNAS

BOX 393-S MT. PROSPECT, IL 60056
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We are happy to provide Ham Help list-
ings free, on & 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
postcards 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 like a “1," not an “1," 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.

I'm looking for a schematic for a Lavoie
oscilloscope, model no. LA265A. | will pay
for copying and mailing costs.

L. C. Hocutt WE4O
4257 Via Alta Dr.
Mobile AL 36609

| am interested in obtaining the vox
relay that plugs into the back of the Swan
700 transceiver. | would appreciate hear-
ing from someone who may have one of
these lying around that they don't have
any future use for.

Augustus B. Wells
PO Box 50
Tunica LA 70782

| am looking for a copy of the instruc-
tion booklet for the Knight KG670 RIC
tester made by Allied Radio. | will pay the
costs for copying and mailing or for the
original manual,

Lionel Roach KD5VO
3033 Teakwood
Garland TX 75042

Wanted: Collins 70E-7TA PTQO (perme-
abllity-tuned oscillator) for a Collins 75A1
recaelver. This PTO covers 2-3 MHz and is
used to tune the receiver.

Harold Smith W2GKE
26 Linden 5t.
Bayonne NJ 07002
(201)-436-1405

| am using the VIC-20 as a RTTY ter-
minal with Kantronics interface and soft-
ware. Can anyone help me with informa-
tion on building an adapter which would
let me use Atari cartridges on the VIC-207

Robert F. Cann W4GEB
16068 Lochwood Dr.
Richmond VA 23233

| would appreciate receiving a copy of
the schematic for an NCX-3 SSBICW
transceiver by National. | have the
owner's manual already. | will gladly reim-
burse for costs.

Jeffry M. Blackmon W2Yl
2107 Turnbull Road
Beavercreek OH 45431

| need the schematic for the Model TV-
7D/U tube tester.

Stan LaDage WZEZM
431 Oakland Ave.

Maple Shade NJ 08052

»~ See List of Advertisers on page 98

HAM HELP

| want to replace the tubes in my Collins
R-392 receiver with solid-state devices.
Any information on
would be greatly appreciated. | also need
information on
sources for 2-kHz filters for the Collins

R-390A.

The Spider Antenna £

& & 5 & = @

Specify Voltage of Battery Pack(s) with order.
One program module included — optional

Now Available—A commercial version of the GMS
401. Designed to charge up to and Including the
commercial 15 voit Nicad packs. $139.00 plus
same shipping and module cost as the GMS 401,

Break
Communications 5817 S.W. 215t Street, Dept. 73 » Hollywood, Florida 33023

Systems, Inc.

A 9.\,.-::- _.'q..'\.?' o

#ﬁm:;

CW ASCII
COMPUTER INTERFACE
* BETTER RELIABILITY
; MEEE EI%#TUHELSPDPU SO
s H AL LAR SOFTWARE
$289.95 * | Cc TUNED FILTERS
* USE WITH MOST HOME COMPUTERS

replacement parts

the R-392 Club and

J. P. Barnes GBAHN
2 Mappins Rd.

Catcliffe, Rotherham WRITE OR CALL FOR MORE INFORMATION: w37
South Yorkshire S60 5TH CONTEMPORARY TECHNOLOGY, INC.
England P.O.BOX 1083 = SALEM,OR97308 - 503 399-7406

WE HAVE NO DEALERS
—ORDER DIRECT

U'S PAT No 4349825 TM

NOW! A State-of-the-Art Antenna
for State-of-the-Art Transceivers—
Why Settle for Anything Else!

At last there is a mobile antenna that is truly a
fit ccmranion for today’s solid state, no-tune
fransceivers.

Once the Spider™ 4-Band Antenna i1s tuned for
10; 15, 20 and 40 meters, all you have to do 1s
turn_the band switch on the transceiver —the an-

tenna follows by itself.
MULTI-BAND ANTENNAS

Write or call now for full
information on this, the 7131 OWENSMOUTH AVENUE, SUITE 463C
CANOGA PARK, CALIF, 921303

top of the Iline in mobile
antennas. TELEPHONE: (BIB) 341-5460

NICAD MEMORY ERASE — WHAT ??

Complete automatic operation
Erases + Charges - Checks

Rapid charges in 356 min. {typically)
Automatically repairs shorted cells
MNo dangerous heat build up

Front panel selects up to 3 different
packs

Unlimited battery combinations with
program modules (user programable)
LED status indicators

Supplied with universal EZ hook
wire leads

The GMS 401 is a complete automatic N |CAD condi-
tioner and rapid charger. Never before has this been
offered anywhere at any price and it's so good it's be-
ing patented. NICAD memory characteristics must be
dealt with otherwise your battery pack is not delivering
all it could, The GMS 401 will automatically erase and

modules $2.25 each. rapid charge any type NICAD pack from 1 to 10 cells,

$89.00 plus $4.00 Shipping
(PA Residents add 6% sales tax)
CONTROL PRODUCTS UNLIMITED, INC.
P.0. Box 10, Downingtown, PA 19335
215-383-6395 95

MICA COMMUNICATIONS CONSOLES

4 -G-8 Wide—- 1 o8 wide
L™ & "U" K Circular set up's-=with optional cc
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Precisely cut panel hr‘nlr':f - Dy comp
High station th—nnmr- — DECaLise
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W2NSD/4
NEVER S5SAY DIE

editorial by Wayne Green

from page 6

lem was not unique, that in-
deed the problem was universal
and probably at the root of the
general dislike of cocktail par-
ties. | have a problem there.
While | may hate meeting peo-
ple and being expected to be
entertaining on demand, | cant
stay away from the food. | think
I'd take a plane to the Shetland
Islands if they promised me an
interesting meal.

Much of my life has been an
extended diet interspersed with
fantastic meals which make
the dieting even more impera-
tive. About ten years ago | got
fed up, if you'll pardon the ex-
pression, and went on a diet for
about nine months. | lost 85
pounds, going from 250 bloated
pounds down to 165. What an
un-orgy that was! These days |
hang around 175, not looking
too fat, but feeling ten pounds
overweight and guilty when
gorging on ice cream, cake, and
such.

Getting back to my ego: |
wonder if my hopes to inspire
you to greater things come
across as ego? | delight in get-
ting letters from people who
have several basic drives: One
is to educate and another is to
share my enthusiasms. You
may have noticed that all of my
magazines are both educa-
tional and fun—expressions of
my drives.

| don't believe that you can
make all of the money you
want, | know it. | hate it when |
get letters complaining that,
gee, | can't afford your maga-
zine, a new rig, or something.
What rot! There are so many
ways to make money these
days that just about anybody
who wants to can do it. . .from
kids right up to the retired.

No, if you are going to pursue
a life goal of swilling several
thousands of gallons of beer
and seeing every Monday-night
football game, you're a loser.
You don't get rich very often
without working hard at it. But

5% NEMAL ELECTRONICS
./, , COAXIAL CABLE SALE

you have to work with some
goals in mind. A lot of people
work their butts off and never
get anywhere. The brutal fact is
that, though not by any con-
scious design, this is the nor-
mal pattern. You do have to out-
work the average person to
make it big.

Why am | getting ready to in-
vest several million dollars in a
college? Here we are at a time
when colleges are going out of
business all around the country
and | want to start a college!
Dumb or shrewd? Well, | think |
have a plan which will teach
kids to become entrepreneurs
and to beat the system. The end
result will be a bonanza for our
country and a few thousand
more millionaires. Everyone
will win.

There's Wayne's ego again?
Well, perhaps—yet |'ve gone
over my idea with the presi-
dents of ten colleges now and
haven't yet found one who
doesn't think it will work. I'm
getting quite a bit of support.

The average 73 reader is way
above the average person in
this country. It isn't easy to get
a ham ticket, even with the
Bash method, so that's a filter.
And beyond that, the average
73 reader is another step ahead
of the average ham just by vir-
tue of his interest in keeping up
with technology. The ham who
does not read 73 has far less of

| S L NV ¥
- Fi
L s =N N A A 1 F
"E:-;;..,"'* 'ﬁ\g o AN VN WA i.-"‘I -

- oﬁ . i RGBU-20 11, PL-259 ea end $4.95
= ‘h - \Q, 0@‘* = RG214U dbi siver shield, 50 ohm $1.55/M1.
) T\\E) G\g' e = 100 ft. RGBU with PL-259 on each end $19.95
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= S % 6’3 .QQ . RGS58U #9201 $11.95
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¥ ¥ L
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& e R B 8 o = r T
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AG1740) mil spec. 96% shieid 10eMt. 259850238 10/$5.89
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LOW LOSS FOAM DIELECTRIC
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RGSS/U
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RGAU B0 % shiald
RGS58U B0y shueid
RGSBU 95%: shiaid

RGS9U 100%: 1oil shiedd. TV lype .
RGBU 97% sheld 11 ga. lequiv. Belden BZ214)
Heavy Duty Rotor Cable 2.16 ga. 618 ga
Rotor Cable 8-con 2-18 ga 622 ga

$29.95/M100 ft. or 31e/it.
RGBA/U double shield, 75-ohm

PL- 258 Double Female Connactor 98¢

25¢/1 11t patch cord w/RCA type pluegs each end 3%$1.00
1%- ﬂeﬂucer UG-175 or T?'E. 'IW'I'I.H
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100 73 Magazine * February, 1984

an opportunity to be a success
just because he doesn’t take
advantage of this remarkable
resource.

From that aspect, | really feel
sorry for the foreign hams who
can't afford 73 or who are pro-
hibited from subscribing be-
cause their money can't be sent
away.

Most of my time is spent
these days looking for people
to help me with my projects. |
really need help—enthusiastic,
non-smoking help. My editorial
a few months ago discussed
this and resulted in a couple
hundred letters. Some of those
people are already here in Pe-
terborough helping me get new
projects started.

One enterprise, a franchise
chain of software stores, is get-
ting started. | have a whole
new approach to the business
which should make it possible
for several thousand people to
make an awful lot of money. It's
an ingenious concept that no
one else has thought of yet, so
we have a very good chance,
despite the recent proliferation
of software stores.

Software Production Devices,
Inc., is also moving along on
schedule. This isn't my idea, but
when | saw what two chaps from
Bangkok had come up with and
realized how desperately the
computer industry needs the
product, it seemed like a good
investment. Indeed, | know of no
other practical appoach to soft-
ware protection, and | think |
know 'em all.

| have several new magazines
in mind which are needed, each
to help a new industry to grow
just as Byte and Kilobaud
helped the microcomputer in-
dustry to flower. Magazines
can't be started unless | have
editors, writers, ad sales, cir-
culation, administration, type-
setting, production, photogra-
phy, accounting, data proces-
sing, promotion, and so on. |t
takes about 25 people (mMini-
mum) to make a magazine work,
and between the seven maga-
zines we have now, the two of
McGraw-Hill, and a half dozen
others in the area, we've just
about cleaned out southern
New Hampshire of available
talent. Interested?

A surprising number of the
people we've been hiring of late
are hams, fliers, and computer-
ists—quite a combination for
success, | suspect.

And speaking about proj-



ects, a chap who used to work
for me started his own com-
puter mail-order business here
in town and is already doing
well over a million in sales per
year. He started out with a
small ad in inCider, my Apple
magazine, and went over the
million mark in sales the first
month, | talk with him of-
ten. . .on the street, at the Folk-
way for lunch, or when he stops
by my office.

He's a success because he
did his homework and then had
the guts to give it a try. The fail-
ures are those who spend their
time watching TV, gossiping on

the air, and wasting their lives.
What a pity! Thousands of
hams have used the hobby to
get the technical smarts to de-
velop new products and go into
business with them. It only
takes one good idea to make it.

That's one of my problems. |
spend a good deal of my time
staying abreast of the technol-
ogy in communications and
computers, with the result that
| have a bright idea a day for a
business. . .and a terrific idea
a week. | lack only the people to
help me make these ideas bear
fruit.

A chap from Texas visited a

SATELLITES

PROJECT OSCAR

Project OSCAR, Inc., has prepared a new sél ol orbital predictions for the period covering
the calendar year 1984. The predictions provide the UTC times and longitude for all south-lo-
north equatorial crossings of the 4 Russian satellites carrying Mode A transponders (RSS,
RSB, AS7, and RSB). In addition, the UTC time and sub-satellite latitude and longitude are
given for the apogee of each orbit of AMSAT OSCAR 10 (AO-10}, This document, when used

with the appropriate plotter,

allows the user to determine the access limes to all the pres-

ently avallable amateur-radio satellites carrying communication transponders.

The large expense incurred in producing and disseminating a calendar of this magnitude
necessilates a request for a minimum donation of $10 for mailings to the US, Canada, and
Mexico ($12 for all overseas mailings). To receive your copy of this set of orbital predictions,
send a compieted mailing iabel along with a check or money order payabie to Project
OSCAR, Inc.. POB 1138, Los Altos CA 94022 The donation covers the cost of firstclass
maliling within the US, Canada, and Mexico, and airmail printed matter to overseas des-
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few days ago. A ham, of course,
a flier, and a computer nut. He
was fascinated to see the high
energy here, the people all
working hard and obviously
having one hell of a time. Sure,
it's like a rabbit warren, but it's
fun and very productive. People
come here, often with little
background, and they learn
fast. Yes, he signed on and is
moving here.

He found just what he wanted
in 2 house in a couple of hours
and is busy moving up here to
help me start a new magazine.
He's going to need a bunch of
people to work with him. . .what

3 ROYAL

“RTTY your TRS-80 with CONTACT-80!"

SOFTWARE FEATURES, DISK & CASSETTE VERSIONS: BAUDOT-ASCI-
MORSE ® Morse AUTOSYNC, FIST-FIXER # TRI-SPLIT screen @
“Unlimited”™ STORED MSG sizes ® AUTO BUFFER ALLOCATION ® HARD-
COPY @ AUTO-ID'ing ® TIMEDATED X-missions® NAME-LINE @ AUTO
DIDDLE ® Scrn COUNTERS-CLOCK-OSCILLOSCOPE # CLOCK KEYING »
KB ROLLOVER-REPEATING KEYS e Fast flexible VO ® Full EDITING using

“word processing technigues”.

ADDITIONAL DISK VERSION FEATURES:
SAVE-LOAD-KILL-DIR ® AUTO-MONitor @ File REVIEW 2-way MSG
SELCALL, a "PERSONAL MSO" @ AUTO-LOAD.

With CONTACT-80 INTERFACE (1-KHz CW Tone DECODER, mates with any
................................ $199

With MFJ-1224 RTTY/CW COMPUTER INTERFACE, PIS and Royal MFJ
ADAPTER. A COMPLETE FULL FEATURE SYSTEM!. $239

stand-alone TTY Terminal Unit.) . .

Guaranteed * Include Amateur CALLSIGN + POST PAID
ROYAL, 407 Conkie Rd., Hampton, GA 30228 . 155

are you doing? We're going
crazy for people to help set type,
paste up pages, shoot the pages
into negatives, handle the cir-
culation, and so on.

One of the new magazines |
want to start will have as a goal
the generation of several thou-
sand new hams a year—maybe
as many as 50,000 or even double
that. No, | don’'t know of any way
to let you work from home—
you really have to be here.

Well, if you are all set with
what you are doing, at least say
hello on the air. | get a couple
hours a week on 20m and my
ego will be looking for you.

CONTACT-B0 MARK:-II
TRS-80 MOoD. LIV
T ASre e s e

Tel.(404)946-9314

MOVING?

Let us know 8 weeks in advance so that you won't
miss a single issue of 73.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your sub-
scription. It helps us serve you promptly. Write to:

E@ Technical Journal

Amateur Radio's

Subscription Department
P.O. Box 931
Farmingdale NY 11737

[ ] Payment enclosed

L] Extend my subscription one additional year for only $17.97
C1 Bill me

Canada & Mexico $20.97/1 year only US Funds drawn on US bank. Foreign Surface
$25.00/1 year only US Funds drawn on US bank. Foreign Airmail, please inquire

It vou have no lubel hundy, print OLD address here.

(

|

|

5

|

| -

|5 Name

| © Address

|5 city Slatel i Tin
: x print NEW address here:

| Name

| Address

S e

|
!
, 8
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N8BKR Introduces the..
E Field Displacement Antenna

A 16 Ft.
80 Meter

Vertical
Antenna

* Dut performs any 60 ft. '4
wave vertical on transmit
and receive

* Covers 3.5 to 4.0 MHZ
with better than 1.5 to
1 SWR

* No tuner needed

* Money back guarantee

T —
—_

Send S ASE. for more information to:

MOLER ANTENNA CORP
2623 Morris Lane = Girard. OH 44420
(216) 530-2059

| MICROWAVE PREAMPLIFIERS |

Ampire 1690N:

| *161to 1.8 GHz

e 25 dB gain

® 3.0 dB noise figure

e N connectors standard

® Use on GOES & METEOSAT systems

Ampire 2001:
e 20to 26 GHz
® 20 dB gain
® 3.5 dB noise figure
¢ BNC connectors standard
® DC & RF cables included
® Use with microwave TV converters

Ampire 1690N .................. 139"
W Les iy i o et s v S "129*
Ampire 2000N .................. "149"
Shipping: USA .. .*2°® Foreign...*10%

Data Service Company
3110 Evelyn Street v 346
Roseville, MN 55113 | —

\_E‘IZ-HGE-E@EE |

.’_‘

New CMOS DTMF Chip Kit

Teltone’s TRK-957 Kit makes it easier and
less expensive to breadboard a low-power,
central office quality DTMF detection system.
All you need is a power source from 5 to 12
VDC. The sensitivity, wide dynamic range,
noise immunity, and low-power consumption
make the TRK-957 ideal for telephone
switching, computer, and remote control
applications. The TRK-957 DTMF Kit is only
$24.75. To order call:

(800) 227-3800, ext. 1130.
LELLONE"
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SYNTHESIZED
SIGNAL GENERATOR

Master code or upgrade in a matter of days.
Code Quick is a unique breakthrough
which simplihes learning Morse Code
Instead of a confusing maze of dits and
dahs, each letter will magically begmn to call
out its own name' Stop torturing yvourseif!
Your amazing kit containing 5 power

packed cassettes, wisual breakthroug
cards and onginal manual is only $39.95!
Send check or money order today to
WHEELER APPLIED RESEARCH LAB,
P.O. Box 3261, City of Industry, CA 91744
Ask for Code Quick #103, California
residents add 6% sales tax

One User Comments:
“First new idea in code study and the darn
thing works! So much fun you don't realize
how much you're learning.”

M.S. Greneda, Miss,

Hundreds of satisfied customers!
Youcan't lose! Follow each simple step. You
must succeed or return the kit for a total
immediate refund!

MODEL

361000

MADE IN $349.95
USA plus shipping

® Covers 100 10 185 MHz in1 kHz steps with thumb-
wheel dial ® Accuracy 1 part per 10 million at all fre-
guencies « [nternal FM adjustable from 0 to 100 kHz
at a 1 kHz rate = Spurs and noise al least 60 dB be-
low carrier » RF output adjustable from 5-500 mV at
50 ohms e Operates on 12 Vdc @ 1/2 Amp = Avail-
able for immediate delivery » $§349.95 plus shipping
» Add-on Accessories available to extend freq
range, add infinite resolution, voice and sub-audible
tones, AM, precision 120 dB calibrated attenuator
e Call for detalls » Dealers wanted worldwide.

VANGUARD LABS ~°"

196-23 Jamaica Ave., Hollls, NY 11423
Phone: (212) 488-2720

YOU EARNED YOUR CALL!
NOW DISPLAY IT PROUDLY
IN A TOP QUALITY
LACOSTE-TYPE KNIT SHIRT.

broidery.
$1.50 extra for first
name. Choose
from 10 great
colors: rust,
cream, brown,
green, yellow,
navy, It. blue,
aqua, white, and
black.

Adult sizes only S-M-L-XL Club and dealer
inquiries invited. Please add $2.00 for P/H.
Make check or money order payable to:

Coin Int’l Inc.
(305) 662-6900 i

Miami, FL 33143
Allow 4 weaks for delivery Fl. residents add sales tax

BUY! SELL! TRADE!

COMPUTER & HAM EQUIPMENT
[  COMPUTER’
T TRADER

ANNUAL
SUBSCRIPTION

$15.00

Low Ad Rates — Mailed Monthly

Foreign Subscriptions - $30.00 Year
FREE 50 Word Classified Ad with Subscription Order

COMPUTER TRADER-
Chet Lambert, WAWDR

1704 Sam Drive = Birmingham, AL 35235

(205) 8540271
Sample Copy — $1.00

Please help us
¥ solve it for you,
- = by writing a de-
scription of the problem, enclosing
your most recent label (or print cor-
rect address) and send to:

Scbseniption Dept.
2 0. Box 957

Farmingdale, NY
737

Thank you and enjoy your subscription.

THE
BEST PLACE
To Look For
New & Used

Equipment
Buy-Sell-Trade
Our 4th Year o

NUTS & VOLTS
MAGAZINE

PO BOX | 111-G » PLACENTIA, CA 92670
(714) 632-7721 137

JOIN THOUSANDS OF READERS
NATIONWIDE, EVERY MONTH

U.S.A, SUBSCRIPTIONS
$ 7.00 - | YR. 3RD CLASS MAIL
512.50 - | YR. IST CLASS MAIL
$25.00 - LIFETIME - 3RD CLASS

P
e With Free Classified Ad =




& MULTI-CHANNEL
N MICROWAVE

o7 7 7 7 A 7 7 v 3 Fe i e v e v e ok e ok e ok e e e e e e
Complete Antenna Systems from *69°°

Full 800 Mhz Range
Tune 1.9-2.7 Ghz

includes all
ITFS Channels

DEALERS WANTED

COD’s and Credit Card
Orders call TOLL FREE

1-800-247-1151

ELECTRONICS

6009 N. 61 Avenue
Glendale, AZ 85301
1-602-247-1151

this lication
is avpot;tble in

University Microfilms International

300 North Zeeb Road 18 Bedtord Row
Dept. P.R. Dept. P.R.
Ann Arbor, M| 48106 London, WC1R 4EJ

US.A. England

ALL BAND TRAP
VERTICAL ANTENNAS!

FULL 1-4th WAVE - ANl Bands! Automatic Seisction
with proven Hi-Q Traps. 3 Models-ALL self supporting
Ground or roof mount. HEAVY Double wali seamiess
Aluminum lower sectlon - HI STRENGTH FIBER-
GLASS TUBING OVER -ALL. NO WOBBLY, LU -
MPY TRAPS - NO UNSIGHTLY CLAMPS needed
Same ize all the way up 1 V4" - Traps hidden inside
You can use it in a1 ft. sq. Backyardl Meighbors wili

never know this s 8 Hi-Powear ALL Direction DX An-
tenna. FOR APARTMENTS, ROW HOUSES, MO-
BILE HOMES - CONDOS etc. where minlmum space
and neat appearence s MANDATORY! Instant "Drive
In™ ground mount {iIncludad) . Use with or without radials
(ncluded) (ANl angle roof mount - Extra}YCOMPLETELY
PRETUNED - NO ADJUSTMENTS NEEDED EVER!
NO TUMNER MEEDED Over Al Bands {except BO
mater = 400 KC) SWR 1-1 to 2-1 at Band edges, Stnd,
50239 coninecter - 50 ohm for any length HE.E(EE{{"
RGBU fesdine. Matches ALL MAKES TRANS -
ERS. 2000 Watt PEP, input powér. Shipped - PRE -
PAID IN USA. Assemblas In 10 min. using only
screwdriver. WEATHERPROOF

No.~AVTBO-10 = 5 Band— 25'6" $179.95
No.- AVT40-10-— 4 Band — 18'9" $129.85
No.- AVT20-10 —— 3 Band — 11'4” $99.95.

SEND FULL PRICE FOR PP DEL IN USA (Canads
s $10.00 extra for postage, clerical, Customs stc)or
order using VISA, MASTER CARD or AMERICAN
EXPRESS. Give Number and Ex. dete, Ph 1-308-
236-5333 oAM-G6PM weekdays. Wa ship In 2-3
days . Prices will Increase, s0 order NOW
AND SAVE. Al Antennas Guaranteed for 1 year
=10 day money back trial, if returned in new condi=

ton. Froe Inf.
WESTERN ELEcTRONIcs  +~ B0
Dept. AT-2 Kearney Mabr. BB84T

RADIO

DIRECTION FINDER
The SuperDF

Inexpensive kit and assembled units for use
with Hand-Held, Mobile, or Base Station.
100 to 260 MHz or 200 to 550 MHz with
one antenna. Non-ambiguous. No
overloading. Use with unmodified HT,
scanner, or transceiver. No attenuator or
"S" meter needed. Can DF signals below
the noise. Averages out local reflections
while mobile-in-motion. Used by FCC,
US Army, State of California, Coast Guard
Aux. Pricesstartat §125. For details
send SASE to; BMG Engineering, 9935
East Garibaldi. Temple Citv, Cal, 91780.

WORK THE WORLD ON AN HT!

The RB-1 easily interties 2 transceivers. A 220
or 450 ng can intertie to control a fixed station.
By utilizing the squelch of the new TS 430 or
IC-740, the HF bands can even be worked from
the HT. UHF to VHF — VHF to HF.

eSimple to connect - all connectors supplied.
e(an be used as simple RPTR control.

REMOTE BASE INTERTIE

R
s Ak e
oo e B
e s 5
A e o )
e ..:ﬁ:_,_.:_ T
CLy - ] el e e e T
b e e
' T e =i
gy
R,

+ $3.00 shipping

. BB

HEIL, LTD
Marissa, IL 62257
618-295-3000

»~ See List of Advertisers on page 98

Engineering Incorporated

RS-232 SERIAL LINE MONITOR

@® Quick and easy operation

® Red/Green LEDs show polarity
of 7 most used signals

® Comprehensive users manual

® Line powered, NO battery

$29.95 plus $2 for P/H

Esoteric Engineering Incorporated

Post Office Box 33602
San Diego, CA 82103

(619) 569-7060

COMPUTER
APPLICATIONS

Are you interested in:

esHardware construction?
eSoftware development?
eInterfacing computers
to external devices?
e Low cost robotics?
eDedicated microprocessor
devices?

The Computer Journal

s a magazine for those who interface,
build, and apply micros. Subscription
price $24/year in the U.S. (12 issues).

PO Box 1687H Kalispell, MT 59803

VR-ZL-302:KHG-VK-ZL-3D2-KHB: VK- ZL-3D2- KHE6-VK-ZL

D2 ap2
KHE KHE
o DX TOUR b
ZL o Auystralia ZL
102 302
kie * New Zealand KHE
VK VK
g zL
D2 o Hawaili apz
KHE KHBE
Ef_‘* THREE WEEKS "ET_‘
D2 ap2
S OCTOBER 11 thru 31, 1984 Gl
3 Departs from Los Angeles ¥
302 aD
kHE For Hams. Spouses and Friends HH%
i Meet and greet your ham friends in %%
apz:.  [heir ‘own countrigs. Welcoming 3oz
KHE eyvents by local hams and clubs KHE
VK ; VK
ZL Tour airectors: Jean (WABAKP) and 2L
D2 =5 BUESY [Fham ¥ aD2
] .f.Wt:JFH,,I gMmpso o
vk  Write for brochure: VK
ZL 153 2L
32 DX TOURS 302
VK 81 Fashion Island VK
e Newport Beach, CA 92663 d5s
K.HB or KHE
o Call Jean (714) 640-0821 i
aD2 i ap2
JD2  SPACE LIMITED — RESERVE EARLY o

VRK-ZL-3D2-KHE-VK-ZL-3D2-KH6-VK-ZL-3D2-KH6-VK-ZL

Telephones & Accessories

AT LOWEST
PRICES

I ® Cordless Phones
® Memory Phones
® Answerers

® Dialers

| ® Hardware

® Speaker Phones
e Call Diverters

® Feature Phones

Send $2.00 for
Complete Catalog

UNIQUE COMMUNICATIONS, INC.
181 E Longwew, P.C. Box 5234
Manstield, Ol 44901

~ 149 1419} 526-6996
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EIMAC 4Cx10,000D48171 with SK300 ond SK1306
SK300 and SK1306 Only.,

$1200,00
$ 350,00

(These are all new not used, ) Limited Supply,

KIM ELECTRONICS, INC. VHF AMPLIFIER PC BOARDS AND RF TRANSISTOR KITS.
Mode| PAZ-70B RF power (nout 2watts oot 184 to 188MHZ outhut 7/0watts 13, 5vdc ot 0oms,

45,99 with dota PC Boord Only $14,599

MODEL PALDILOE FF power (nput 10wotts ot 144 to 1484z outut 140watts 13.5vwdc ot 18ams.

89, 99 With data PC Boord Only $19,99

GENEVA CALCULATOR WATCH

This attractive watch has the following modes:

Normal Time Setting,
Calendar Setting,

Daily Alarm Time Setting,
Weekly Alarm Time Setting,

Chronograph,
Calculatoer.
Featured in Black Plastic $18.99 or Featured in Stainless Steel 529,99
SILICOM DIODES FEED THERU SOLDER RF CAPACTORS
MR751 100vde bAmMpS 10/55.00 L00/538.00 AT0pf +-20%
MR510 1000vde JAmps L0535 100/524 .00
HEF170 1000vdc 2Amps 20/52.00 100/§15. 00 5/§1.00 or 100/$15.00 or
IN3209 100vde | 5Amps S2.00 10/ 315.00 1000/5100.00
BYX21/200 200vde 25Amps 52.00 10/ 515.00
INZ2138BA HO0vde 60Amps 55,00 10/ 540,00 1000pf /. 001uf +-10%
DSB5=04C 400vde BOAmps 510.00 10/ S80.00
IN3269 B00vdc 160Amps 515.00 10/5120.00 4/51.00 or 100/%20.00 or
2715241 A00vde 250Amps 520,00 10/8175.00 1000/5150.00
i=5754 300vdc 400Amps $30.00 10/5250.00
RCD=15 1L5KVDC 20ma. 5$3.00 10/ 520.00 £ PROM
SMFR20K 20RVDC 20ma. $4. 00 10/ $30.00 SIERS
ING 148 i 1 g 1 1
8 ipad 30/$1.90 100/ $3.00 2708 1024x1  $2.00 each
2716 2048x8 54.00 each

FAIRCHILD 4116 16K DYNAMIC RAMS 200ns. Part # 16K75

25 For 525.00 or 100 For $90.00 or 1000 For $750.00

HEWLETT PACKARD MICROWAVE DIODES

IN5711 (5082-2800)

IN5712 (5082-2810) "
1N6263 (HSCH-1001) "
5082-2835 "
5082-2805 Quad Matched "

Toll Free Number

800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

M H z electromjcs

I

LAl

1]

TR

Schottky Barrier Dicdes

per set 5$5.00 or 10

27L32/25L32 $10.00 each

$1.00 or 10
$1.50 or 10
8 .75 or 10
51,50 or 10

S B.50
$10.00
5 5.00
$10.00
$40.00

for
ror
for
for
for

For information call: (602) 242-3037

“All parts may be new or
surplus, and parts may be
substituted with comparable paris
if we are out of stock of an item.”
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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

8.5dB Max. .2 to 300MHz WITH DATA SHEET
Noise Figure (SSB) same as above

8.5dB Max. 50 to 300MHz
Conversion Compression .3dB Typ.

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor

NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5.30
F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ.
F=4GHz dB 4.3 Typ. r=4GHz dB 6.5 Typ.

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma. GHz 4 Min. 6 Typ.
Vcbo 25y Vceo 11v Vebo 3v Ic. 50ma. Pt. 250mw

UNELCO RF Power and Linear Anplifier Capacitors
These are the famous capacitors used by all the RF Power and Linear Amplifier

manufacturers, and described in the RF Data Book.
5pf 10pt 18pf 30pf 43pt 100pt 200pf 1 to 10pcs. S1.00 ea
5.1pf 12pf 22pf 32pf 51pf 110pf 220pf 11 to 50pcs. S .90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pes. S .80 ea
/pt l4pf 27pf 34pf 80pt 130pf 500pf
8.2pf 15pf 27.5pf  40pf 82pf 140pf 1000p£
NIPPON ELECTRIC COMPANY TUNNEL DIODES $7.50

MODEL 152199 152200 g
Peak Pt. Current ma. Ip 9nin. 10Typ. llmax. 9min. 10Typ. 1llmax.
Valley Pt. Current ma. v 1.2Typ. 1.5max. 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 rS 2.5Typ. 4max. 2Typ. 3max.
Terminal Cap. pf. G 1./Typ. 2max. 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 Ratio (Volts/Div Factor)

10:1, Cable Length 4Ft. , Frequency Range Over 100MHz.
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes.

PRICE $45.00

MOTOROLA RF DATA BOOK

Listsall Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much
more.

PRICE $7.50 l
For information call: (602) 242-3037

L e SMH z electroncs

(Fﬂl’ ol"m GI'IIV) "All parts may be new Of

surplus, and parts may be

o™ PRICES SUBJECT TO CHANGE WITHOUT NOTICE

if we are out of stock of an item.”
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RF TRA

ZN1561
IN1562
ZN1682
2N295T

ZNZBSTJANTX
ZNZEGTIANTXV

2N2BT6
2N2D4T
2NZO4R
2N28489
2N3375
2N35563
aN3632
2N3I733
ZN3815
ZNIB66

ZNIHE6.JAN

2N3924
20927
ZN3950
2012
2N1041
2M072
23080
2NA12ZT
ZN4A2T
INIZR
ZN4430
2NASST
2N4950
2NS080
aNo 108
2NG 108
AN 160
ANDLTY
2NO 178
2N5216
ZNS583
ZNSH8Y
ZNSSH0
285591
285637
2N5611
2NS642
25643
2N5645
ZNHBA6
2N565]
2ZNSEH1
2ZN5T64
ZNOB36

2NSB42 /MM1607

2N5H849
2NBO13
2ZN5E16
ZNGOZ22
2NHE23
2N5511
2N5042
2NS44
ZNSOYS
2NSO6
2NGO80
286081
ZNBOE2
ZNGOB3
2N
NG
2NE0E5
2NG095
25007
2NG 106
2NG1I3G
2ZNG 166
2NG201
ZNE304
2NB450
286567
2NBE680
28C703
28CTS6EA
28781
251018
230102
2501070
251239
281251
28901306
2301307
2801424

$

Toll Free Number
800-528-0180
(For orders only)

NSISTORS, MIC

PRICE
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SN
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=

BoanS8arn
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B3 b3 e b3 0o B B = b= B B B2 B2 ?1 o D
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S R N R NN NN N RSN RN IR S SIS URIURIRY

LN o= B3 B3 B b2 = T b B2

SRR R8RRREREYRYREY

F-‘ LY
SRS BESENE oG

SRREERIRREEEEREREEE =

BERB R

it
888

PRICE TYPE
25.00 28C16T8
25.00 281729
29.00 2501760

1.55 25C1909
4.10 2501946
4.10 2519464
13.50 281970
1B.35 28C1974
13.00 28502166
15.50 2802237
17.10 2802695
1.55 AGO-12
15.90 AZ0S
11.00 A283
5.00 AZ283B
1.30 AF102
2.20 AFY12
3.35 HF272A
17.25 BFR21
25 00 BFRYO
11000 HFR91
14.00 [FRoo
1.80 BFT12
4.53 HFW16A
21.00 BFW17
1.30 BFWO2
1.85 B xa4
11.BO BFX48
3.45 BFXES
2.30 HF X84
13.80 BFXBS
3.45 BFXB6
1.70 BFXRS9
3.45 HFY11
21.62 HFY18
1.04 BFY19
56,00 BFY39
3.45 BFY90
9.77 BLXGT
10.92 Bl XR8(T1
13.B80 BLXOG(3
15.50 BLYSTA
12.42 BIYRRCY
14.03 BlLYS4C
15.50 HLY351
13.80 BLYSG8C/CF
20,70 CASB-617
11.056 Ca005
18.00 CD1899
27.00 QE1E88
3.45 aes4s5
B.45 CTC3005
20.00 Dexcel Gads FET
3.20 DXI3S501A-P100OF
36,00 Fujitsu GadAs FET
10.00 FEXH2ZWF
29.00 CMO2004
23.00 HEFT6
40, 00 HEPS3002
10.35 HEPS3003
11.50 HEPS3005
14 .40 HEPS3006
10.35 HEPS3007
12.07 HEPS3010
12.65 Hewlett Packard
13.25 HFETZ204
15.00 BHEZ1E
11.00 358268
12.00 JSR2GE
16.10 J0831E-H31

20.70 J5831E
21.00 35832E
21.8B5 35833E
40,24 35853E
50,00 35854E

1.50 35B66E
18.00 HXTR3101
10. 06 HXTR3102
B80. 00 HXTHS5104

3.00 HXTRE104

7.50 HXTRG105

i . 80 HXTRE106

1.00 J310
12.00 TRW

2.00 JU2000

2.50 JO2001
12.00 JO045
2.90 Motorola Comm.

2 ald MiI131
2 .80 M1132

“All parts may be new oOf
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

For information call: (602) 242-3037

5%

ROWAVE DI

TYPE PRICE
M1134 S 16.90
MO5TY 7.95
MOSHA 7.50
MO 7.95
MOG23 9.95
MOG24 11.95
MOGZS 17.95
M5G30 18.00
MS7T40 29.80
MaT41 29.980
Ma755 19. 50
MOSAS 37.00
MBS0 16.90
Mas51 20.00
MaRs7 5.25
MELSOO9 25.00
MM1550 10.00
MM1552 50.00
MM1553 50.00
MM1614 10.00
MMIS3/ZN0T2 1.80
MDH0S 5.00
M3T5A 17.10
M1 20 10.00
AREROO 1.15
MO0 2.30
MMBO11 25.00
MPF102 .45
MIPSU3 1.01
MRAZ023-1.5 42.50
MRF208 16.10
MRF212 16.10
MRF223 13.25
MRI224 15,50
MRF231 10.92
MiRF232 12.07
MRF233 12.65
MRF237 3.15
MHFZ38 13.80
MHFZ230 17.25
MAF245 35.65
MAF247 35.65
MAF304 43.45
MAF309 33.81
MHF14 28.52
MHFI15 28 86
MRF316 POR

MAF317 63.9
MRF420 20.00
MRF421 36.80
MRF422A 41.40
MRF427 17.25
MRF428 46.00
MRF49 33 12.07
MRF449 /A 12.65
MHFA50 /A 14,37
MRFAS53/A 18.40
MRF454 /A 20.12
MAFA55 /A 16.00
MHF458 20.70
MRF:353 25.00
MHRF4 T2 1.00
MRF475 3.10
MHEF476 2.00
MRFATT 14.95
MHAF492 23.00
MHFS02 1.04
MRFSO3 6.00
MAFS0:4 7.00
MHFo09 5.00
MHRF511 10.69
MAFS515 2.00
MAFS17 2.00
MRFS559 2.00
MIFBO5 20,00
MRFG1S 25.00
MHRFS28 8.65
MHFB25 3.45
MILFG14 27 .60
MHFH6G 29,90
MRF816 15.00
MRFS23 20.00
MAFS01 (3) Lead 1.00
MAF901 (4) Lead 2.00
MHEFOO 2.30
MHFO11 3.00
MRF9G] 2.30
MHFROO 2 10
MS261F POR

MSC1720-12 22500

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

MSC1821-3
MSC1821-10
MSC2001
MS(2223-10
MSCIN00
MSC3001
MSCT3001
MSCR2001
MSCE2014
MSCR2020
MSCE2030
MSCR3001
MSCB3005
MT4150
MTS126
MTS596 / 2N5596
MTS768 [ 2N5T68
MTR7E2
NEOZ2136
NE13783
NE2 1889
NESTEIS
NETH 36
TR
I'HTRE3T
PT3190
PT3154
PT3195
PT3537
PT4166E
PT4176D0D
PT4186B
4209
PT4209C,/ 5645
PT4556
PT4570
PT4STT
PT4590
PT4612
PT4628
PT4a640
PTS632
PTS749
R et
a8
PTET20
PTE510
PTES24
PTs609
PTBGE33
PT8G39
PTRGS9
PTRGETS
PT8708
PTR7009
PTR727
PT8711
PTB742
PTRTR7
PTO783
PTO784
PT9790
PT31962
PT31963
PT31083
PTRG6RD
RCA
A00R1
40279
40280
40281
402R2
40290
40292
40294
40341
A0G08
40894
40977
B2800A
RE37To4
HE3I789
HE110
SH-12
S3006
53031
SCA3S0D
SCA3SZ3

ODES

PHICE

$125.00
225.00
40.00
200. D0
50,00
20.00
50.00
40.00
40.00
40.00
40,00
o0, 00
100, 00
14 .40
POR
99, 00

24 .60
7.50
POR
POH
POR
POR
POH
R
4.70
POR
28 2
R
PR
POH
POR
POR
POR
POR
POR
POR
POR
POR
29,00
POR
19.10
POR
16. 50
32.70
56.00
POR
FOR
POR
FOR

2,00
10, 00
4.62
10.00
20,00
2.80
13.05
2.50
21.00
2.48
1.00
10, )
60, 00
29.00
25.00
oo . 00
20 .00
o. 00
o, LI}
. 00
5.00

PRICE ON REQUEST = FOR

MK z electronjcs
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GaAs, TUNNEL DIODES, ETC.

TYPL
THOMSON CSF
SO3S
Shdds
SL100
S 00
S oa=2
SD10 1
Sb11E-3
SD101 2=
SD1013=3
SD1013-7
S01014
SD1014-6
S1016
SD1016-5
10184
SD1018-6
SD1018-7
S01018-15
SD1020-5
SD10EE
ST =2
SD1043
S0d3-1
SD1CH S
SD1045-1
SO1053
SD1065
S1068
aD1074-2
sSD1074-4
aD1074=5
SD1076
SD10TT—4
S0TT—6
SD107TE-6
S1080-8
SNOs0-9
SD1084
SOTORT
SD1085-5
SD1095
S01100
S01 1406
aD1115-2
S01115-3
S01115-7
aniile
a01118

IN21

1N21D

INZIWE

1N23B

| 1N23DR
1NZEWE

INTE

1IN7EB

18149

11156

1NH31

IN2930
1MN3T13
IN3T17
INIT4T
1NG8128
INGI424/B
IN5146A/B
ING453
INGT13
152200
AZX11EM Asrtech
BL161 Bomac
2338 Alpha
E0OaTC Alpha
DGEE158-98 Alpha
GEI691-89  GHE
GC2542-46 GHA
HPSOB2-0112
HPSOB2-0375
HPS0B2-1028
HFS0RZ2=-2303
HPSOE2-2800
HPS082-303%
HPSO82-3379
HPSOB2-8016

MA4TS

MA41Tab

MAL3636

SAAT 10K

MA4TRLE

800-528-0180
(For orders only)

PRICE

5 .00

b L
£

=y
== o

% 5o & &

Z2EEEEE8E88F

b
L G

L
L
o

TYPE

S1119
SD1124
501127
SD1133
S01133-1
1111341
SD1135
SD1136
S1136-2
S01143-1
S01143-3
S1144=1
al1146
a1 147
SD1188
SD11R9
SDH1200
S201-2
SD1202
sShi212-11
SD1212-12
SI212-16
S11214-7
SD1214-11
So2i1e
al1219-4
SD1219-5
SD1219-8
Sl1220
SD1220-9
S222-8
SD1E22-11
S1224-10
o B S
SD1228-8
SD1229-7
SD1229-16
SL1232
S01240-8
SD1244-1
S262
S1263
SZ263-1
SDA2T2
SD1272-2
SD2Te-4
SM278
SIN278-1

)

- b A
- " - " L'}
Y
==

SEEEEEEES

*

55088

Q.00

=} Bl B3
' Cnogh

B - e
&
-y
==

28

3. 05
POR

Toll Free Number

1NZ1B
118108

IN21WG

1N23C

1NZ3WE

1N29

1NTER

INTED
INIS0MR

1M 160

1NB33

1N2952

1IN3714

1N3718

1N4386
1N51394/B
1N51434/B
1NG147A/B
IN5465

INGT87
152208/9
BE1OGE
QIG14a8 C.M.
4900 Alpha
051470 Alpa
DMDE022 Alpha
GC1602-89 GHZ
GCA208-40 GHZ
HP5082-0241
HP5082-0386
HP5082-1332
HPSO82-2606
HPS0BZ-2805
HPS0B2-3040
HPS082-6459
HPS082-8323
MA40008

MAG 3004

MASS Tk
MA4T7202
MA4S106G

PRICE

I—lEI—'-I—'
Lo =353 LR O

" = - "

SErABOE
EREEEEERERERE

e et
0 5 Ot 8o on o b
BEEEBEEEE

z

1.3, 00
13,00
4.00
15. 00
14, 00
12,00
15.00
15,00
13.00
15,00
15, 00
20,00
18. 00

i THANSISTORS *

TYPE

SD127E=-5
S 281-2
SD283
S[M280-1
S0 2004
al250=-T
Sl 300
al1301-7
S1305
SN S0
S0 308
SD1311
HDL31Y
Sl E35
a1l 34 5-6
SDH1365-1
SD1365-5
qMaTe
S01375-6
91379
SIN3580-1
SD1380-3
SD1380-7
SD1405
Sl14059
SD1410
S01410-3
SD1413-1
S1416
Shn4az2-2
SD1428
ED1 4292
al1429=-3
SD1429-<H
SL14.30
S01430-2
SD1434-5
S434-9
SD1438
S01441
S1442
D144
SD1444-8
Sl1450-1
S1451
SD1451-2
S1452
Sl1452-2

PRICE

B8, 00
5, (0
10, 00
15.00
15,00
15.00
3.00
3.00
3, 00
3.0
3,00
1.0

30,00
2. 00
891.00
15.00
6. 00
6. 00
28,00
18,00
18,00
20,00
20,00

¥ 3.40
4.00
5.80
.40
5. 00

10, 00
28.00
28 . 00
18.00

2
3

58

e
ol
hEE883

Sl = IR Y T S |

.
L#

EEELEG

POR
POR
41.35
J7.40
75.60
PO
POH
POR

445
36.00
POR
POR
POR,
48, 00
27 .00
30,80
37.95

“All parts may be new or

surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

1M218R $.3.40
INZ1ER 6. 00
1NZE 5.00
IN23CR 3.40
IN2S 7.00
IN32 20,00
LNTH 26. 00
1NTHIR 28.00
1N415 4,00
1M 16E 6. 00
1ROS0 4.00
ILN3o4 15,00
1N3T1DH 16.00
1N3721 14.00
1N4396 15.00
1N5140A/B 4.25
1INS144A/B 4.25
ING148A/B 4,25
1NST11 1.00
1NB263 1.00
SB1087 /48RBE9558 £5.00
BR1050G 1.0
MDE0. Alpha FOR
4958 Alpha POR
D6503 Alpha POR
IMDed60A Alpha POR
GC1607—30 GHE 31.35
GC1T044 GHZ 20. 00
HPGOR2-0253 105, O
HPS082=-0401 POR
HPS082-2254 POR
HPo082-2711 Sk dad
HPSO82-2835 1.6
HPS0E2-3080 2. 00
HPHORZ2-6462 POR
K3A Kemtron O
MAL14BY POR
MA4 3589 POR
MASTOA4 POR
MAGTTT POR
MA4DS5E POR

TYPE PRICE
S1453-1 48,00
Sa454=1 45 )
SD14T7T 48,00
SM478 21,00
SD1480 G0, 00
S484 1. 50
S01484-5 1.50
S01484-6 1.50
S484-7 1.50
SD1488 39, 00
SI4E8-1 SRC00
SD1488-T 2700
SIN48E8-8 28,00
S1489-1 39, 0O0)
SO1520-2 18, 00
S01522—1 33,00
S1528-1 24 .00
SE1528-3 34,00
SD1530=-2 a4, 00
S 536=1 471,00
01545 34,00
BD1561 79,00
SF4557 Mot. 25,00
SE3048 HCA 5.00
SKI1TT RCA 15,00
EMSTV14 Mot. 2.50
SHEF50 Mot. 35, 00
SRF1018 Mot. 5., 00
SRF2147 Mot. 2200
SHF2356 Mot, 3. 00
SRF2378 Mot 16, 00
SRF2584 Mot. 40, 00)
SHF2821 Mot. 25,00
SRF2857 Mot. 20,00
TARBS RCA 15.00
TI5189 /MRF96E i e
1312 ol 3
TP1014 THW 5. 08
TPI028 TRW 15.00
01-80703T04 /

458-949 Mot . Comm. 635,00
TEVFZ201 H.P. 450, (X)
62803 RCA 10, 0D
TAT205/2NSHD21 RO, 00
TATART / 2NSD20) 51
TATOO5 { 2NB26T 150, 00
SRF2092 Mot , 18.00
MRF47S H,.05

We Can (ross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor.

ke 0 B ok o o o o ol o ol e e ok e o o e o ol oo e ok ok e ok e e ol ke ok ok ko i e ok o e ool o o o o o A o o o e o e sk o ol i o o o e e oo o O e o

* DIODES (HOT CARRIER,MICROWAVE,PIN,SCHOTTKY , TUNNEL, VARACTOR, GUNN} *

IN21C

1KZ21RF

INZ3A

IN230

IN25AR

1N534

1INTBA

INTAR

1N4156C

1MN446

1N1084
1NI712
1N3716
IN3733
1N4TBS
1N51414/8B
1IN5145A /B
IND16T
INST11 JAN
152199
BOA020

B f4IFHDE GUE.
(159 Alpha
MO Alpha
6506 Alpha
DP20054 Crown
GC2531-88 GHZ
HP3 3644 A-H1
HPS082-0320
HPSOEZ2-0:38
HPS082-2302
HPSOB2-2727
HPSOE2-2H584
HP5082-3188
HPS0B2-6888
MA4 S0A
MA41765

MA4 3622

Mad 7051
MA4THRIE*
MABGTA1

=

el s b
Ha%
e

—i

B3 BS LN e

=
o

GnossBEEERNE
BEL BB REEREEEEE

b T g
2neocn
258

é.

POR

<f

37.40

125, 00

o8, 00
POR

10, T0
POR
POR

1. (X}
POR
POR
POR
POR
POR

125,00

o OUR STUCK CHANGES BAILY ‘SO CALL IF ‘IF THE FART YOU NEED IS NOT LISTED ##$£333443453i kit st sa 8145400t sntinssens
For information call: (602) 242-3037

“H z electromnics

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXTAL RELAY SWITCHES SPDT

Electronic Specfalty Co./Raven Electronics FSN 5985-556-9683 $49.00
Part # 25N28 Part # SU-01I
26Vdc Type N Connector, DC to 1 GHz.

Amphenol FXR FXR

Part # 316~-10102-8 Part # 300-11182 Part # 300-11173

115Vac Type BNC DC to 3 GHz. 1200Vac Type BNC DC to 4 GHz. | i0Vac Type BNC Same
SN 5985-543-1225 FSN 5985-543-1850

$29.99 $39.99 $49.99

BNC To Banana Plug Coax Cable RG-58 36 fnch or BNC to N Coax Cable RG-58 36 inch.

27.99 or 2 For 513.99 or 10 For 550.00 $8.99 or 2 For 515.99 or 10 For 560.00

SOLID STATE RELAYS

P&B Model ECTIDB72 Svdc turn on 120vac contact at 7amps or Z0amps on a
: : 204 g G e 10x 10%x .1246 aluminum. Heatsink with
PRICE EACH $55.00 =50 =
silicon grease,
Digisig, Inc. Model ECS-215 Swde turn on 240vac contact l&amps or 40amps on a
s T i 10"x 10"x .124 aluminum. Heatsink with
PRICE EACH §7.50 g ; i :
silicon grease.
Grigsby/Barton Model GB7400 Svde turn on 250vac contact at l5amps or 40amps on a
iy S ol 4 10%= 10"% .124 aluminum. Heatsink with
PHTLI'. EACH br.'}ﬂ 5 b
silicon grease.

NOTE: *%** |tems may be substituted with other brands or equivalent model numbers. #*#*%*

For information call: (602) 242-3037

All parts may be new or
z surplus, and parts may be Toll Free Number
substituted with comparable parts 800-528-0180

If we are out of stock of an item

electromicy | (For orders only)
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER ARON ALPHA RAPID BONDING GLUE

The Recall Phone Telephone emplovs the latest state of art Super Glue #CE-486 high strength
communications technology.Ilt is a combination telephone rapid bonding adhesive.Alpha
and auvtomatic dialer that uses premium—quality,soclid-state Cyancacrylate.Set-Time 20 to 40
circuitry to assure high-reliability performance in personal sec, ,0.7fl.0z. (20gm. )
or business applications. 549.99 $2.00
el - 4
s ¥
TOUCH TONE PAD MITSUMI UHF/VHF VARACTOR TUNER MODEL UVEILA
This pad contains all the electronics to Perfect for those unscrambler projects.
produce standard touch-tone tones. New New with data.
with data.
A,
|
{ ;
59,99 or 10/$89.99 519.99 or 10/5149.99
INTEGRATED CIRCUIT. l to 10 1lup |
MC1372P Coler TV Video Modulator Circuit. S 4.42 52.95
MC1358P IF Amp.,Limiter,FM Detector,Audioc Driver,Electronic Attenuator, 5.00 4.00
MC1350P IF Amplifier 1.50 | o5
MC1330ALP Low Level Video Detector 1.50 o
MC1310P FM Stereo Demodulator 4.29 .30
MC1496P Balanced Modulator/Demodulator 1.50 L:25
LM565N Phase Locked Loop 2.50 2.00
LM3BON14 2Watt Audio Power Amplifier 1.56 L.25
LM1889N TV Video Modulator 5. 00 4.00
NES64N Phase Locked Loop 10,00 8.00
NES56 1N 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.,Less than 0.5ma current consumption. 150KHz to 3MHz

Frequency range. ,Easy to assemble,no alignment necessary. Effective and variable AGC action.,
Will drive an earphone direct., Excellent audio guality.,Typical power gain of 72dB.,T0-18
package. With data. $2.99 or 10 For $24.99

NI CAD RECHARGEABLE BATTERIES

AA Battery Pack of b These are Factory mTOROLﬁ\ MRI:SBQ RF TRANSISTOR

g R hfe 30min 90typ 200max. |
SUB C Pack of 10 2.5Amp/Hr. $10.00 ft 3000mhz
aain adb min 9.5typ at &/0mz

Gates Rechargeable Battery Packs &
12vde at 2.S5Amp/Hr $11.99 Bdb tm Gt bmz
139dc ab SARSIHES $15.99 output power ,bSwatts at 12.5vac

at 8/0mhz. ‘

y $2.05 or 10/%$15.00

:ni— For information call: (602) 242-3037 I

Toll Free Number

‘“*All parts may be new or

It we are outof stock ofanftem.”  pgicES SUBJECT TO CHANGE WITHOUT NOTICE

surplus, and r m b 300-523-0130
M z electrompcg i o sl
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“SOCKETS AND CHIMNEYS”

EIMAC TUBE SOCKETS AND CHIMEEYS
SK110 Socket SPOR
SK300A Socket For 4CX5000A,R,J, 4CX10,000D, 4CX15,000A,J $520.00
| SK&00 Socket For 4-125A,250A,400A,400C,4PR125A,4004A,4-5004, 5-500A 260,00
SK406 Chimnev For 4-250A,400A,400C,4PR400A 74,00
SK416 Chimney For 3-400Z 36.00
SK500 Socket For 4-1000A/4PR100DA/B 390.00
SK600 Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 51.00
SK602 Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 73.00
SK606 Chimney For 4CX250B,BC,FG,R,4CX350A,F,FJ 11.00
SK607 Socket For 4CX600J,JA 60.00
SK610 Socket For 4CX600J,JA 60,00
SK620 Socket For 4CXe00J,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
SKb646 Chimney For 4CX600J,JA 71.00
SK700 Socket For SCX300A,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
SK800A Socket For 4CX1000A,4CX1500B 225.00
SK806 Chimmey For 4CX1000A,4CX1500B 40.00
SK810 Socket For 4CX1000A,4CX1500B 225.00
SK900 Socket For 4X500A 100, 00
5K906 Chimney For 4X500A 57.00
SK1420 Socket For 5CX3000A 650. 00
SK1490 Socket For 4CVB000A 585.00

JOHNSON TUBE SOCKETS AND CHIMNEYS

124-111/5K606 Chimney For 4CX2508,BC,FG,R, 4CX350A,F,FJ $ 10.00

| 122-0275-001 Socket For 3-500Z, 4-125A, 250A, 400A, 4-500A, 5-500A (pair)15.00
126-0113-00 Capacitor Ring 15.00

1246-116/SK6304 Socket For 4CX250B,BC.FG,R, /&CX350A,F,.FJ 55.00

124-115-2/SK620A Socket For 4CX250B,BC,FG,R, [4CX350A,F,F] 55.00

813 Tube Socket 20.00

........................................................................ TUBE CAPS (Plate)

CHIP CAPACITORS HR1, 4 |

8pf 10pf 100pf* 430pf 1 TIRE,3, O %7

1pf 12pf 110pf 470pf HRS, 8

1. 1pf 15pf 120pf 510pf HRY

1.4pf 181.f 130pf 560pf HR10

1. 5pf 20pf 150pf 620pf

1.8pf 22pf 160pT 680pf

2.2pf 24pf 180pf 820pf

2.7pf 27pf 200pf 1000pf/.001uf*

3.3pf 33pf 220pf* 1800pf/.0018uf

3.6pf 39pf 240pf 2700pf/.0027uf

3. 9pf 47pf 27 0pf 10,000pf/.01uf

4, 7pf 51pf 300pf 12,000pf/.012uf

5.6pf S56pf 330pf 15,000pf/.015uf !

6.8pf 68pf 360pf 18,000pf/.018uf

8.2pf 82pf 390pf

PRICES: 1 to 10 - .99¢ 101 to 1000 .60¢ * IS A SPECIAL PRICE: 10 for %7.50 |
11 to 50 - .,90¢ 1001 & UP . 35¢ 100 for $65.00
51 to 100 - .80¢ 1000 for $350.00

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Oscillator $110.00

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed.

Spurious output suppression Harmonic (nfg), min. 20dB typical, In-Band Non-Harmonic, min.

60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA,
modulation sensitivity range, Max. 120 to 30MHz/V, Input capacitance, Max. 100pf, Oscillator
Bias +15 +-0.05 voits @ 55mA, Max.

Toll Free Number (LAl parts may be new or @l ql} elCCtrOI‘.Icg
m52M1 w substit Lit:Eﬂ with comparabie parts

it we are out of stock of an item.” For information call: (602) 242-3037

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2C39/728% S 34.00 1182/4600A $500.00 ML7815AL $ 60.00
2E26 7.95 4600A 500.00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-500Z 102.00 4657 B84.00 ML7855KAL 125.00
3-1000Z/8164 400.00 4662 100.00 7984 14.95
3B28/866A 9.50 4665 500.00 8072 84.00
3CX400U7 /8961 255.00 4687 P.0.R. 8106 5.00
3CX1000A7 /8283 526.00 5675 42 .00 8117A 225.00
JCX3000F1/8239 567.00 5721 250.00 8121 110.00
ICW30000H7 1700.00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F1 567.00 5836 232.50 8156 12.00
4-65A/8165 69. 00 5837 232.50 8233 60.00
4-125A/4D21 79.00 5861 140.00 8236 35.00
4-250A/5D22 98.00 5867A 185.00 8295/PL172 500.00
4-400A/8438 98. 00 5868/AX9902 270.00 8458 35.00
4-400B/7527 110.00 5876/A 42,00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00 8505A 95.00
4-1000A/8166 444,00 5893 60.00 8533W 136.00
4CX250B/7203 54.00 894 /A 54.00 8560/A 75.00
4CX250FG/8621 75.00 5894B/8737 54.00 8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580MW 90.00 6083/AZ9909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 61468/8298 10.50 8643 83.00
I 4CX350F/B322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242 .50* 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX1500B/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00 6L6 Metal 25.00
4CX10000D/8171 1255.00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500. 00 6326 P.O.R. 6CA7/EL34 5.38
4CWS00F 710.00 6360/A 5.75 6CL6 3.50
4032 240.00 6399 540.00 60J8 2.50
4EZ7A/5-1258 240.00 6550A 10.00 6005 6.58
APR60OA 200.00 6883B/8032A/ 8552 10.00 6GF5 5.85
4PR60B 345,00 6897 160.00 6GJ5A 6.20
APR6E5SA/B187 175.00 6907 79.00 6GK6 6.00
4PR1000A/E189 5390. 00 6922/6DJ8 5.00 6HBS 6.00
4X150A/7034 60. 00 6939 22 .00 BHF5 8.73
4X150D/7609 95.00 7094 250.00 6JGEA 6.28
4%2508 45.00 7117 38.50 6JMb 6.00
4X250F 45,00 7203 P.0.R. 6JNG 6.00
4X500A 412.00 7211 100.00 6JS6C 71.25
5CX1500A 660. 00 7213 300.00* EKNG 5.05
KT88 27.50 7214 300.00* oKD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6L06 G.E. 7.00
572B/T160L 49.95 7325 P.OR. 6L06/6MJ6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6ME6 8.90
807 8.50 71377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
I 8124 29.00 7609 95.00 12BY7 5.00
813 50.00 7735 36.00 12JBBA 6.50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST
"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.
NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
For information call: (602) 242-3037

TO“ Fm Number “All parts may be new or

surplus, and parts may be

GOO'52M1 30 substituted with comparable parts

. MK z electroncs

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“FILTERS”

COLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15,99
ATLAS Crystal Filters
5.595-2.7/8/1SB, 5.595-2.7/1LSB

8 pole 2.7KHz wide Upper sideband. Impedence B00Ochms 15pf In/800chms Opf out, 19,99
5.595-2.7/8/U, 5.595-2.7/USB

8 pole 2.7Khz wide Upper sideband. Impedence B800chms 15pf In/B800chms Opf out. 19.99
5.595-.500/4, 5.595-.500/4/CW

4 pole 500 cycles wide CW. Impedance 800ohms 15pf In/800chms Opf out, 19,99
9.0USB/CW

6 pole 2.7KHz wide at 6dB. Impedance 680chms 7pf In/300chms 8pf out. CW-1599Hz 19.99

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-455-7ZL/ZU-21H

455KHz at Center Frequency of 453.5KC. Carrier Frequency of 455KHz 2,36KC Bandwidth,
Upper sideband. (ZU) 19,99
lower sideband. (ZL) 19,99

LA S S S st SsEEEis RSl R R R XX E R R RS R R R R R R R

CRYSTAL FILTERS

NIKKO FX-07800C 7.8z $10.00
TEW FEC-103-2 10. 6935MHz 10,00
i SDK SCH-113A 11.2735MHz 10.00
TAMA TF-31H250 CF 3179.3KHz 19.99
TYO0/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5.00
MOTOROLA 4884863801 11.7MHz 2pole 15KHz bandwidth 5.00
PTI 5350C 12MHz 2pole 15KHz bandwidth 5.00
PTT 5426C 21.4Miz 2pole 15KHz bandwidth 5.00
PTI 1479 10.7MHz 8pole bardwidth 7,5KHz at 3dB, 5KHz at 6dB 20. 00
I COMTECH A10300 45Miz 2pole 15KHz bandwidth 6.00
FRC ERXF-15700 20.6Miz 36KHz wide 10.00
FILTECH 2131 CF 7.825Miz 10.00

LA & & & & 2 2 S XSS S TS E S RS XSEEERER X s s s ERREEESRS XSRS SIS SRS R

CERAMIC FILTERS

ANEL 4F449 12.6KC Bandpass Filter 3dB bandwidth 1,6KHz from 11.8-13.4KHz 10.00
CLEVITE TO-01A 455KHz+2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 455KHz+—1KHz bandwidth 6dB min 12KHz, 60d4dB max 36KHz 10.00
MURATA BFB455B 455Kz 2.50
BFB455L 455KHz 3.50
CFM455E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 50dB 6,65
CFM455D 455KHz +-7KHz at 3dB , +10KHz at 6dB , +-20KHz at 50dB 6.65
I CFR455E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , 4+-16KHz at 60dB 8.00
CFU455B 455KHz +-2KHz bandwidth +-15KHz at 6dB, +—30KHz at 40dB Z+90
CFuU455C 455KHz +-2KHz bandwidth +-12.5KHz at 6dB , +-24KHz at 40dB 2,90
CFU455G 455KHz +-1KHz bandwidth +-4.5KHz at 6dB , +-10KHz at 40d4B 2.90
CFU455H 455KHz +-1KHz bandwidth +-3KHz at 6dB , +-9KHz at 404B 2.90
CFU4551I 455KHz +1KHz bandwidth +-2KHz at 6dB , +-6KHz at 40dB 2.90
CFW455D 455KHz +-10KHz at 6dB , +20KHz at 40dB 2.90
CEWA55H 455KHz +-3KHz at A4R , +9KHz at 40d4B 2.90
SFB455D 455KHz 2.50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4.5KHz +—1KHz 5.00
SFE10. 7MA 10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 20d4B 2.50
SFE10.7MS 10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 204B 2.50
SFG10.7MA 10,7MHz 10.00
NIPPON LF-B4/CFU4551 455KHz +-1KHz 2.90
LF-B6/CFU455H 455KHz +1KHz 2.90
LF-B8 455KHz 2.90
IF-C]18 455KHzZ 10.00
TOKIN CF455A/BFU455K 455KHz +2KHz 5.00
MATSUSHIRA EFC-LA55K 455KHz 7.00
EO0BPEEBRPEEEBEBEEREEERERERPEHSBEEERBEBEBEDRERBERF BT EEREOPEDEDERERR R R EEEEEED
SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES
POWER OUTPUT 1.6MW, BEAM DIA, .75MM BEAM DIR, 2.7MR 6KV STARTING VOLTAGE DC
6BK OHM 1WATT BALLAST 1000VDC +-100VDC At 3.,7MA $59.99
ROTRON MUFFIN FANS Model MARKY4/MUZ2AL
115 VAC L4AWATTS 50/60CPS IMPEDENCE PROTECTED-F 88CIFM at 50CPS $ 7.99
105CFM at 60CPS THESE ARE NEW

i Toll Free Number i T
M Gl'l_,z ClECtronicCy  s00-528-0180 st wih compusbie et

(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE For information call: (602) 242-3037
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HEWLETT PACKARD SIGNAL GENERATORS

BOGA o0KHz to 65MHz in 6 baonds +-1%.0utput level adjustable O, luy B1GE SOme: -as obove b HHer f £ &00.00
to 3V {nto 50 ohms.Bullt-in crystal cal[brator, 400 -100082 "= 3 SPULS BLET T e alh g
modulation. 3 e>U, 00 b18E 3.? LGF;,EGH: range,with cqlibrated output ond selection of _—

— 4 e : LDraLe 00,0

6O6E Same os above but has fredquency control fegture to ollow S Il PR AT A LA SRS, UL IR, 600, 00
aperotion with HP 8708A Synchronizer, $1100,00 BlaC Same -0s apove but later model, $2200.00 |

BO&C 10MHZ to 4BOMHZ O0-1uv-1V Into 50 chins,AM,CW.or pulse mod- 204 / aHZ ]

E Skl R ; - The LAV HU L 06 I 4 it 116HE range.with collbroted output and selectlon of
ulation, colibrated ottenuater, s 500000 pulse-FM or sauore wove modulation, I 7 § 750,00

bOaL/ 10MHZ to 420MHZ, EI 1eV-0.5Y {nto 50 ohms.+-0.5% accuracy 620R Same as ab I : Mt R

TEETT vt L s s - e : <k 20me 05 above but later m . $2200,00

15510 built-in crystal collbrator, AM-CH or puise outpuf. $ %75, 00 : ter model E

o : B2bA 10 to: 15GHZ, 10mw output power with caglibroted output and

bUBE Improved version of populer 608C.Up to IV output. Improved pUlSe-sauare wave or FM modulation, it : $4200.00
stapliity. low residugl £M, ; $1450. 00 AU, i

: _ a7/ 08A syrichironizer used with BOGE,BOBF.The synchronizer is g
BlEF _DM'F: :.‘D —|‘:-§H|-|.' ll’l ril oonds: #-12% freguency QCCLrQCY Wl th ongse-1ock f]’eq“en[_'_':'r E::I_{]billﬁﬂ-r H|l|l|:h II'er'r]CIEa E;-'!I-'Ek':l;'
| puilt-in crystal calibrator.Con De used with HE B/08A escillater frequency stabllity to 430MHz in the GOBF 5lgno]
uéHCUFﬂH‘:EF Qutput continuously odjustable from ,luv to LA generagtor,Phose locking elimingtes microphonics ond drift |
SV Into- 50 ohms, $1100. 00 resulting 1HIEFEEitE”t frEﬁUEHCF Stﬂbl]][?lITE 8708/ Includes
i N % ldvl ' , _ g vernier which con tune the reference osclllator ovér g ronge
BIZA 450-1230MHz oL luv-0.5Y into 50 phms.calibroted output. 5 750,00 of +-0,25% permitting frequency settobiiity to 2 parts in 10
5 to the seventh.Provides g very stable signal thot satisfies
14 800-2100MHz with many features Including caollbroted output W many critical applications.
| and all modulation: chorocteristics. $ 500.00 iWith HP &06E or GOEF) $ 350.00
: (Without) £ 450.00

DibA/ D rect reading ond direct control from 1.8 to 4.2GHz, The  thay i

{SHD3 P blBA fegtures +-1,5dB Lﬂljh’utﬂd output accuracy. From EMC=10 ELECTROMETRICS EMC-10 RFI/EMI RECEIVER
;Sf??dEﬂLLE& dim. The outout is directly fIéJﬂF?LEJ L micro Low frequency analyzer covering 20Hz to 50kHz freauency

GlIts and dBm with continuous. monitoring., Simole operation range, Extendoble to 500 KHz in wideband mode. $2500, 00
I jreuancv dlad ?ECUFUE? is +-1% ongd EIHF|IJLw pxceeds: D, 005%- . Elna mace :
¢ chonge in ambient temperature, Callbrated attenuator is NF=10O5F Emolre Devices Field Intensity Meter
within +-1.5dd over entire output bond, 50 obm impedance unit Has HF—lDE}?AJHF—EDEETE,HF-IOEHTI NFZ105/72,NF-105/T3.
nos internal pulse modulotion with reg rate varigble from 40 Covers l4kHz to 1D00DMHz. £2100.00
H']Ln gHHz gHaJctlE pulsewidth(l to 10usec)and varlable pulse
gelayi3d to usec).External moduloting inputs inCreos ver- - ENT € [ i
EGIETEEV- 5 xternal modulating inpu ncregs: ve s 27e. 1 ALL EQUIPMENT CARRY A 30 DAY GUARANTEE.
EQUIPMENT 15 WOT CALTBRATED
| |
LEX. LABDRATORIES THS-2 FLEXICOM HEATSET. ORDERING INSTRUCTIONS
ABORA g i LEATCOM) HEADGE DEFECTIVE MATERIAL: &ll claims for defective malefial must be made within sixty 160} days alter receipt of
P aTe r ST B P Yl 1 : s AlAe At o P P AT iy parcel. Al clasms musl inclode the deteclive matenal (for testing purposes), our invoice number, and fhe dale
Lhese Neddsets core Wit dotd 1o hook up 1o o LM radios and mony other equipment, of purchase; Al returns must be packed properly or it will void all warranties

DELIVERY: Orders are normally shipped within 48 hours after receipt of customer's arder. | a4 part has 1o be
backordered the custamer is notilied. Our normal sHipping method is via First Class Mail or UPS depending on
size-and weighi of the package. On test equipment i is by Air only, FOB shipping paint

FOREIGN ORDERS: All foreign arders must ba prepald with cashier's chack or money-order made-oul in U.S.
Funds We aresorry bul GO0 is nol available to Toreign countries and Letiers of Credil are not an acceptable
form of payment either..Further information is available on reguest

HOURS: Monday thru Saturday: B30 a:m. to 200 pm

INSURAMNCE: Please include 25¢ for each additional $100.00 ovar 310000, United Parcel only

ORDER FORMS: Hew order forms-are included witheeach order for your convemnence. Additignal forms are
available on requast

POSTAGE: Minimum shipping and handling in the US, Canada, and Mexico is $2 B0 alloiher countiias s $5.00
On foreign ardars include 20% shipping and handling

PREPAID ORDERS: Order must be accompanied by a check

PRICES: Prices are subject to change without notice.
RESTOCK CHARGE: If parts ame returned 1o MHZ Elecironics due 1o customer error, customer will be held
responsible lorall extra faes, will ba charged a 15% restocking fee, with the remaindadin crodit only. All returms
miusi have approval
SALES TAX: Arlzona must add 5% sales tax, unfess a signed Arizona resale lax cand is currently on file with
MHZ Electronics. All orders placed by persons outaide of Arizona, but detivered o persons in Arizona are sub-
jacl to the 5% sales tax
SHORTAGE OR DAMAGE: All claims for shofages or damages must be made within 5 days-alter raceipt af
parcel. Claims must includa cur Invoice number and the date of purchase. Customars which do not notify us
within 1his lime period will be hald responsible for the entire ordér as wo will consider the ardar complate
QOUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY
MO INFORMATION WILL BE GIVEN. 1-800:528-0180

Perfect for Alrplaes ; bHelicopters , Moblle Rodios & or Just the Telechone,

hese Are Factory New [n Sealed Boxes, Limited Sipply Only 4,95

TERMS: DDMESTIC: Prepaig, CO.0 orCredit Carg

FOREIGHN, Prepaid pily, U.S. Funds—money orders or cashisr's check anly
C.0.0: Acceptabie By telephone or mail. Payment fram costomer will be by Cash, money order gor cashigr's
theck. We are sorry but we cannot accepl parsonal checks for C.O D5
CONFIRMING ORDERS: We would prefer that confirming orders nol be sent afier a telephone order has bean
placed. ! company palicy necessitates a conbirming arder, please mark "CONFIRMING' boldly onihe order,
¥ problems or duplicate shipments occur dus toan order which 5 not properly marked, custemers will be
held responsibie for any chargas incurfred, pius a 15% restock charge on returned paris
CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS.
DATA SHEETS: When we have data sheets i stock on devices we do supply them with 1he arder

$69.95

For information call: (602) 242-3037

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

master ﬁhﬂrge

1/ 1= 1) AR T ReT

i i s em
{(For arders only)

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item."
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$17.97

Avyear of 73

Amateur Radio’s
Technical Journal

A Wayne Green Publication

73 keeps you up to date on what's happening
in the ham world. For only $17.97, 73 gives

Stay in Step

with Amateur Radio’s

you a year of:

*CONSTRUCTION PROJECTS—
73 publishes more easy-to-build
projects than any other ham
magazine.

::::::

73 INTERNATIONAL—Get re-
ports from 73 correspondents
around the globe. Amateur radio
is @ worldwide pastime and 73 is
your source for international
News.

*NEWPRODUCTS—73gives
you reports on state-of-the-art
amateur-radio equipment. In
1982 alone, 73 introduced 137
pieces of newly-available ham
gear!

*REVIEWS —Fromkevyersto
transceivers to tuners, you'll save
money with 73's first-hand equip-
ment evaluations.

hamming.

B A it

4

4 Get into the spirit of 73!

sDXING —Get the best DX col
umn there is. 73 columnist Chod
Harms VP2ML provides tips for
newcomers, profiles of the hams
behind those famous callsigns,
and constant DXpedition up
dates. Don’t miss it!

*NEVER SAY DIE—W2NSD's
controversial editorials have
livened up the ham scene for
more than 22 years. Is he right or
wrong? “Never Say Die” lets you

be the judge.

*HAM HELP—Thousands of
readers have had their problems
solved through a query published
in 73's “Ham Help” column.
Need a hard-to-find part,
schematic, or owner's manual?

Ham information of any kind? Let
73 help!

Get the information you need for better

| “S\ | would like a year of 73 for $17.97.

® | understand that with payment enclosed or credit card information, I will receive a FREE
issue making a total of 13 issues for $17.97. (Full year sub-price usually $25.00!)

L

1 Check/M.O. [1 MC Ll VISA [] AE ] BillMe $17.97 for 12 issues.
Card # Exp. Date
Signature
Name
Address
City State_____Zip
Canada & Mexico, $20.97 1 year only, US funds drawn on
US bank. Foreign Surface, $25.00, 1 year only, US funds 142F6
drawn on US bank. Foreign Airmail please inquire. Please
allow 6-8 weeks for delivery.

73: Amateur Radio’s Technical Journal ® Box 931 ® Farmingdale, NY 11737
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here 1S the next generation Repeater

MARK 4CR

In 1978 we created the first micro-

e Unlimited vocabulary speech messages in your own voice

e Hundreds of tone access functions, many with time-of-day setting
e All vital parameters can be set remotely by tone access

e Two phone lines and dozens of input/output control lines

e 4 channel receiver voting plus full linking capability

processor based repeater and here is its
successor the incomparable MARK 4CR.
Of course it has autodial and tail mes-
sages, after all, we invented those
features. Sure it has autopatch, reverse
patch and built-in ID. But hold on -- it
also has Message Master ™ real speech
and receiver voting. Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes,
MARK 4CR is the next generation!

-~ 49

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, MA 01834

| ‘
Selling 73 will
make money for
you. Consider the facts:
Fact 1: Selling 73 increases
store traffic—our dealers tell
us that 73 is one of the hottest-
selling amateur radio magazines 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, call 800-343-0728 (in New
Hampshire call 1-924-9471) and speak with Ginnie
Boudrieau, our bulk sales manager. Or write to her at

73, 80 Pine St., Peterborough, NH 03458.

E Amateur Radio's
« Technical Journal

80 Pine Street Peterborough, NH 03458
800-343-0728

e Bus structured design for easy hardware/software expansion

e "'Overload proof” receiver with 7 large helical resonators

e Our famous MCS squelch, often called the best in the business, is
now even better with automatic fast/slow switching

(617) 372-3442

f e

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation.

For a SAMPLE COPY please l
send $2 to:

(AMSAT), P.O. Box 27, Washington, DC

20047. J

«~ See List of Advertisers on page 98
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73 INTERNATIONAL

from page 76

trix printer), | am obviously not a fan of me-
chanical systems. | was surprised, there-
fore, to note that 60% of traditionalists plan
to keep their mechanized HTTY.

As more and more computers come into
amateur+adio shacks, so the desire for
higher transmission speeds takes on a
more urgent nole. After years of watching
news agency reports print at 50 baud, the
thought of 300 (or even 1200) baud is indeed
enticing. A problem with the existing de
facto amateur data-transmission standard
(CUTS or Kansas City) is that it uses har-
monicallyrelated tones which will give very
poor results in conditions of low signal-to-
noise ratio.

BARTG has therefore proposed (for con-
sideration at the |IARU region conference in
1984) that existing RTTY standards be used
as follows—300 baud, 170-Hz shift; 1200
baud, 850-Hz shift. FSK transmissions will
have space on the lower radio frequency
and AFSK will use 1275 Hz for space and
1445 Hz (170-Hz shift) or 2125 Hz @50-Hz
shift) for mark for 300 baud or 1200 baud,
respectively.

Further BARTG proposals for the confer-
ance include:

@ The adoption of a 10-bit ASCI| code using
aven or indeterminate parity (plus 1 start, 7
data, and 1 stop). (Author's note: Many
commercial systems use 11 bits for asyn-
chronous ASCIl by adding a second stop
biL)

@ The adoption of CCIR 4761 at 100 baud
{the basis of AMTOR) as the international
amateur standard for an error-cormecting
code.

@ Standard amateur RTTY speads of 50, 75,
and 100 baud (note the dropping of 45.45).
@ Dropping the requirement that amateur
ATTY stations regularly transmit voice or
CW identifications when using CCITT al-
phabet no. 2 (Baudot).

@ The adoption for amateur mallbox oper-
ations of the protocols used for Viewdata
(Videotex).

| find the last proposal rather odd and
think it is almost a backward step! View-
data does nol use error-correction and is
asymmetric (uses different speeds in the
forwardireturn directions).
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INDIA

A. Subha
Post Box No. 725
3 Thirue-Vi-Ka Road
Madras 600 006
Indiz
A VISITING HAM'S
GUIDE TO INDIA

The time is gone when the mention of In-
dia conjures up visions of snake charmers,
elephants, and maharajas. All these are
there, but there |8 much mare of interest to
the visitor—ham radio, for instance.

Those who belleve that India is a back-
ward country are in for a jolt. Your first ex-
posure to India will, of course, be the airport

for the seaport, If you are the MM type)
Modern communications and facilities at

these entry points convince the visilor that

he has come to yel another advanced coun-
try. What, then, is this talk about underde-
veloped and developing countries? That is
for consumption by the World Bank and
other UN organizations. Yes, we do have a
lower per capifa income, but everything is
cheap in the same proportion. In brief, you
can live in India on as many rupees as you
would need dollars living in the US for a
comparable standard of living. India builds
its own nuclear power plants and launches
its own satellites on its own rockets—a lit-
tie late, but with the technological advan-
tages of the state of the arl. Soon, Indian
hams will be using a satellite built by them
and launched for them by the Indian Space
Research Organization, It will probably be
called the Indamsat—such an appropriate
acronym!

So, you probably landed in Bombay on a
Pan Am flight. Bombay has over 200 call-
signs and mos! of them are members of a
club called the Radio and Electronics Soci-
ety of india. One of the dream shacks is that
of Capt. D. Dasan VU2AID, a senior man-
ager in Air India who also holds the Austra-
lian call VKBIK. Most shacks in Bombay
have lcom or Kenwood equipment, thanks
to VU2RX (who represents these two com-
panies). Quite a few of them sport quads or
tribander beams. Activity is mostly on the
14-, 21-, and 28-MHz bands. 2 meters is just
getting started, but it will take a repeater to
really turn this band on. It won't be long
before one is installed. The calling frequen-
cies are 1450 and 1455 MHz all over the
country.

There are more than 50 callsigns in Delhi,

but quite a few are inactive. The active calls
were Bernd VU2LOA from the German em-
bassy, Acki VU2ZJPN from the Japanese
embassy (both of whom have left india),
and brothers Rakesh VU2RAK and Rahul
VU2YK, who are still in Delhi. Brad YU2USE
from the American embassy was active, but
he has now been posted to some other
country.

Madras has its share of active hams, In-
cluding Chauhan YU2MV, President of the
Federation of Amateur Radio Societies of
India (FARSI, who uses a Ten-Tec Della.
Equipment in the Madras shacks is mostly
Heath, Ten-Tec, and Yaesu. In this city of 4
million, you will find the pace of life brisk
but not breakneck. Hams here will find time
for a friendly chat with you, even if you ar-
rive unannounced. Avoid moming wisits If
you can, except on holidays. Life begins
early—around 500 in the moming—and
most hams are at work (known in India as
moming QTH) by 8:30. Most of them can re-
celve visitors at their place of work and in
any case can be got at on the telephone,
The 2-meter net meets on 145.5 at 0800 and
2000 hours daily.

Bangalore, promoted as the Garden City
of India, Is about the same as Madras,
except that work for many begins at 7:00
in the morning. The Bangalore boys are
back home by 5 in the evening even after
commuting tens of miles. Many of these
are not available by telephone, but put
your 2-meter rig on scan and you may
meeal many of them.

If you are planning a short visit of a few
weeks Lo India, you will probably nol have
enough time to obtain a reciprocal li-
cense. You can, however, operate from an
Indian shack with the permission of the
OM, and you can save the trouble of bring-
ing along your shack. However, the path
towards W opens up at an inconvenient
time for working hams (around 1100Z), so
uniess you plan to operate from a pen-
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N. L. Krishnan of Bharat Electronics.
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sioner’s shack, it is likely that you will get
to everywhere except your homeland!

in the event that you are planning to
have a home in india for a few months, you
can apply for a license about the same
time that you apply for a visa. Your appli-
cation should be addressed to the Wire-
less Adviser to the Government of India,
Dept. of Communications, WPC Wing,
Sardar Patel Bhavan, Sardar Sq., Parlia-
ment Street, New Delhi 110 001. The appli-
cation form can be obtained from that of-
fice or more promptly by writing The Fed-
eration of Amateur Radio Socleties of In-
dia, 3 Thiru-Vi-Ka Road, Post Box No. 725,
Madras 600 006, India {include 3 IRCs to
cover posiage). A seif-addressed enve-
lope will further speed up action; the
forms will be posted the same day as your
letter is received in India. Send 10 more
IRCs if you want a copy of the Indian Call-
book (which also contains telephone num-
bers).

You need not send money with your ap-
plication, but do send a copy to the Feder-
ation. When you get your visa, write a let-
ter to The Wireless Adviser to the Govern-
ment of India, confirming that you got it.
Send a copy to the Federation. You will
normally get the license by the time you
arrive in India, although much depends
upon the workload in the licensing depart-
ment at the time of your application.

The power allowed in India is 150 Watis
rf output to anlenna, which covers any
barefoot transceiver other than the
KWMZ. Unless you are holding a Novice li-
cense, you will be allowed the use of the
following bands: 7.000-7.100 MHz,
14.000-14.350 MHz; 21.000-21.450 MHz;
28.000-28.700 MHz, and 144-146 MHz.

The Indian government is extremely
friendly towards amateur radio and for-
eign amateurs. If there is a delay In re-
sponse to your application, interpret |t
generously as resulting from excessive
workioad. Once in a while the government
may tumn down your application. The
reason will probably be the same as when
the US embassy turns down an Indian ap-
plication for a visa lo visit the US. You can-
not tight Capitol Hill, so resign yourself lo
operating from an Indian shack if your
visa is not also refused. In the latter event,
the problem neally solves itself!

Now that you have a fairly good idea of
what to do, plan your next vacation in In-
dia. Air India is a good airline and will be
pleased to be of service if you choose lo
fly with them. You might éven run into
Capt. D. Dasan VU2AID, their operations
manager, Vice-President of FARSI, on one
of the jumbos or at one of the airports.

NEW OPERATING FREQUENCIES
FOR HAMS

The government of India has authorized
the following operating frequencies for
VU2 hams. Certain frequencies as Indicat-
ed (*) are shared with other services:

3500-3540*  kHz; 3890-3900 kHz
7000-7100 kHz, 1400-14350 kHz
18068-18168" kHz; 21000-21430 kHZ;

24890-24990" kHz; 28000-29700 kHz; and
144-146 MHz.

The type of emission allowed to grade I
operators in the band up to 24.900 MHz is
A1 only with 50 W maximum dc inpul pow-
er. On 28-29.7 MHz, A1, A3, A3A, A3J, and
A3H are permitted. On 144-146 MHz, A3,
A3A, A3J, and F3 are permitted with a
power limit of 10 W.

For grade | license holders, A1, A3, F3,
A3A, A3J, A3H, F1, F2, F3, and A5 are per-
mitted on the HF band; A2 is permitted, in
addition to the above, for the VHF band.
Power is limited to 150 W in the HF band
and 25 W in the VHF band for terrestrial
and sateliite work.

For the advanced amateur telegraph
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station, A1, A3, A3A, A3J, A3H, F1, F2, F3,
and A5 operations are permitied in the HF
bands (with power limited to 150 W). Also,
A1, A2, A3, A3A, AdJ, F1, F2, F3, F4, A3H,
A4, and A5 operations (with a power limit
of 50 W for terrestrial and 100 W for satel-
lite-working) are permitted.

VU2BEL

The Managing Director of Bharat Elec-
tronics Limited (BEL), Mr. N. L Krishnan,
has promised to help their club station
(VUZBEL) with all facilities and equip-
ment. There are more than 40 hams on the
roll of the establishment. In addition to
the club buliding, the establishment has
provided their communications equip-
ment, les! aquipment, antenna systems,
etc. Now It is left to the inclination and in-
terest of the hams to exploit and utilize
the facilities openly offered by the Manag-
ing Director. He has whole-heartedly said
that he Is willing to help hams with proj-
ects for the design and development ol
new amateur equipment, especially ham
gear which can be produced and market-
ed so that the national market for ham
equipment can evolve.

The photograph shows the Managing
Director operating one of the transcelvers
manufactured by BEL and given o the
VU2BEL club station.

ISRAEL

Ron Gang 4Z4MK

Kibbutz Urim

Negev Mobile Post Office 85530
Israel

| hope that from the last few columns
you haven't gotlen the impression that the
only amateur pionaering work being done
here Is in the VHFUHF frontier. Yes, the
lower end of the amateur spectrum s a
new territory just beginning to be mapped
here. You see, when in 1879 the World Ad-
ministrative Radlo Conference decided 1o
expand the ham bands, the groundwork
was laid for 160 meters to be opened up in
this part of the world. So, for the hardy
souls who brave the static-crash-torn
reaches of the Top Band, we can now see
what this band has to offer.

in the forefront of the pioneering effort
here is Rikl 4X4NJ of Gan Yavne on the
Mediterranean coast about fifty kilome-
ters south of Tel-Aviv. Riki's endeavors on
160 go back to pre-WARC years when, for
the CQ Worlawide test in October, 1973, a
special license was granted to sel up a
station. A full-size sloping dipole was
hung from the top of the Four Seasons
Hotel in Natanya, on a cliff overiooking
the Medilerranean, and a Swan 160-meter
transceiver on loan from VE3MR provided
the means of exciting this effective anten-
na. From here on, Riki continued to experi-
ment with this band from his own QTH, ap-
plying for special permission whanaver an
international contest would come up.

in October, 1882, along with 30, 17, and
12 meters, 160 became avallable to the Is-
raell radio amateur. 1810-1850 kHz may
be used on a primary basis by Class A am-
ateurs running a maximum of 100 Watts
input and Class B operators with 10
Watts. 1850-200 kHz may be used by A |l-
censees only on a secondary-non-interfer-
ing basis with 10 Watts input.

4X4NJ has since then worked all conli-
nents and run up the all-time record for
Asla in the CQ WW contest. The credit
mus! go to hard work, perseverance, and

e

SOVEREIGN MILITARYORDER OEMALTA™

GAAT

The 1APKM pictorial QSL card, showing the SMOM location, an ancient villa near the Te-
vere river which has been recognized as a national monumeni. For that reason, the Iri-
bander beam shown on the terrace (just right of the pine tree) had to be dismantied. A tilt-
Ing-down five-bander vertical (8 now planned for the same terrace.

sparing no efforts on a good antenna sys-
tem.

Rikl began by loading the insulated guy
wires of his 65-foot-high tower, resem-
bling an inverted L sloping towards North
America. Since then, the sky-wires have
become more sophisiicated, transmitting
into a 100-foot wire hung from the top of
the tower which is base loaded through a
silver-plated coil. Sixteen 80-meter radials
plus five gquarter-wavelength 180-meter ra-
dials which are strung out temporarily
over adjoining flields for contes! week-
ands and assorted buried pipes comprise
an effective ground system.

Receiving was at first the real problem:
It was painstakingly difficuit to dredge the
far-off stations calling 4X4NJ out of the at-
mospheric noise. Thus, Riki switched be-
tween four different receiving antennas:
the transmitting antenna plus atten-
uators, a horizontally-polarized omnidi-
rectional dipole tweive feet up, a two-ele-
ment vertical phased array composed of
two twenty-foot elements with a rotatable
pattern and remote transistor preamps,
and an B0-foot-long non-terminated
Beverage wire bi-directional to Eurcpe
and North America on one end and VK-ZL
on the other. The Beverage, which Riki
added last season, far outshone the previ-
ous recelving antennas, finding the North
American stations, unreadable on the
other antennas, were Q5 on this. This re-
ceiving antenna, added last winter, made
it possible to hear better than Riki could

.Ih

The 1AQKM crew. From left, standing: IOMGM, 10JX, IGAMU, IOMXM. I8IJ is sitting af the
mike. The atmosphere of the very exclusive ham shack is enhanced by ancient and valu-

able pictures on the walls.
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be heard, so he decided that the next step
In which to go was that of better transmit-
ting effectiveness.

In early October, | got hold of Riki on the
Tel Aviv repeater, and he told me of what
appears to be his |atest breakthrough. He
recently completed a phased transmitting
array with a very low angle of radiation
and a rotary switch for selecting antenna
direction. Construction details are being
withhald until this anlenna has baen thor-
oughly tested out. Riki says that it ap
pears to have a 15t0-20dB front-to-back
ratio and a forward gain of 6 to 10 dB. On
receiving, it competes with the Baverage,
and In certain instances actually outper-
forms it! Both G3BDQ and DJBWL report-
ed that he was coming in like a local, with
a greally improved signal, so Riki is ex-
pecting big things out of this antenna.

On the equipment end (notice that
we've left this for last, as on 160, the an-
tenna is what really makes the difference),
Riki is using the Drake C-line, with a com-
bination of i-f and af filtering 1o squeeze
the weak signals out of the noise. At this
time, 4X4NJ has worked on Top Band 72
countries (53 confirmed), 25 US states,
and all continents.

We wish Riki best success on 180 this
season, and hopefully some of you will
have already made contact with him.
There are other Israeli stations on 160 me-
tars, but by far 4X4NJ is the most serious
of all!

| would like to conclude this month by

thanking all those who have taken the
time to respond to this column, either by
letter or on the air. It has been heartaning
for me to know that so many people are In-
terested in what's happening In this coun-
try outside of the tense headline news.
This underlines the human aspect of ama-
teur radio that makes possible people-to-
people contacts, bypassing international
boundaries and tensions.

Until next month, Shalom (peace) and
73.

ITALY

Glancario Martelli I0XXR
Via Bevignani, 18

00162 Roma

Italy

Mario Ambros/i 2ZMQP
Via Stradella, 13 .
20128 Milano

Italy

1AKM—THE SOVEREIGN MILITARY
ORDER OF MALTA HAM STATION

One of the most requested countries in
the DXCC fan's world is the Sovereign
Order of Malta, prefix 1AQ. This political en-
tity, founded in 1099, recognized by Pope
Pascal | in 1310, and known as
SMOM—Sovrano Militare Ordine di Mal-
ta—is fully independent from the ltalian
state, and under the provisions of interna-
tional law, it maintains diplomatic relations
with many countries and Intermnational o-
ganizations. The main activity of the tiny
political and territorial entity, which is lo-
cated in a beautiful spot of Rome near the
Tevere River, is concemead with worldwide
assistance in the sanitary and social fields.

The 1ABKM station was activated in No-
vember, 1980, when the Knights of Malta
asked some amateurs to give their assis-
tance in setting up radio contacts with their
field hospitals located in the territory hit by
the tremendous earthquake in Irpinia,
South Haly. Just following that event,
1AGKM operated for some months, until
January, 1981, ralsing savage plleups
whenever it appeared on the bands. During
that period, the station made about 8,000
QS0s. The DX Advisory Committee of the
ARRL, after a complete survay of the docu-
ments submitted by SMOM through the sta-
tion operators, recognized the indepandent
political status of the territory governed by
the Knights of Malta and added the 1A0
prefix to the DXCC list, giving credit to the
1ADKM cards starting from its earliest oper-
ations. The amateurs who started up the
station and the new country, and who at
present are the exclusive operators allowed
to carry out ham~radio activity thera, are Al
WAMU, Tony WL, Tony WJX, Mario BMGM,
and Mario 10MXM.

Due to the room shortage in the ancient
villa which houses SMOM, the 1AMKM sta-
tion does not yet have a fixed setup, and the
rigs, as well as the antennas, are being
taken inside and assembled whenever the
station must operate; this is neither prac-
tical nor fasl.

A tribander beam antanna which was
mounted on the bullding roof had to be dis-
assembled for esthetic reasons, since the
villa is recognized as an antique and a valu-
able monument,

At the time of this writing, the 1ABKM
crew is trying to get a cormer to set up a
permanent shack and a permanent anten-
na. The already-mentioned willing boys
taxed themseives and bought a Yaesu FT-
801DM transceiver, a Henry R2DK Classic



amplifier, and a five-band 1BAVT ground
piane. They plan to put the antenna on the
bullding terrace, with provisions to tilt it
down on the floor when not in operation
This stabie arrangement will allow the sta-
tion crew to put the 1A sigs on the air more
frequently, possibly entering some interna-
tional contests as well.

The official QSL manager is Mario
IOMGM, but due to the very heavy task in-
volved with such a management, the
cards for contacts made with the other op-
erators (101J, IBJX, I0AMU, and IBMXM)
may be sent directly to these boys, who
will manage their own QSLs: Antonio
Privitera I0L), Via Ceresio, 34, 00199 Rome;
Antonio Vernucci IJX, Via G. C. Abba, 8,
00141 Rome; Mario Gallavotti MGM, Via
Cassia, 929, 00189 Rome; Alfonso Porret-
ta BAMU, Lgo S.Pio V, 16, 00165 Roma;
and Mario Monaco WMXM, Via R Pao-
lucei, 27113, 00152 Rome.

HAM RADIO IN ITALY
BEFORE WWII

It may be that the old-timers who
staried their activity before WWIl are in-
terested In knowing whal amateur radio
was like in Italy during the Fascist period.
Italy had its own pioneers, like Adriano
Ducati 1ACD, Giulio Salom 1MT, and oth-
ers who broke the shortwave DX frontiers,
establishing some world records in the
roaring old times, around 1924-1925. They
had government provisional permission
then, as no laws or rules on amateur-radio
activity had been issued in our country at
that time. These laws or rules were never
issued by the Fascist government, ex
cluding one point of the ltalian Postal
Code where it was stated that “nobody
shall exercise a transmitting radio sia-
tion without the Post and Telegraph
Ministry permission.” Theoretically, ham
radio was not forbidden, but on the other
hand, the permission was not granted
gither., The reason lor this was that the
Fascists did not see with much pleasure
every form of private contact between the
italian citizens and foreign democratic
countries.

Maturally, radio had many fans in Italy,
mostly devoted to home-brewing. There
were three or four consumer magazines
devoted to these fans, publishing descrip-
tions, schematics, and advice on how to
bulld BC radios, SW radios, and even
amateur transmitters. There were also
many good technicians, many of them
very young, who homebrewed good SW
receivers and listened to international BC
stations and to foreign amateurs.

During that period, Ing. Ernesto Montu,
an electronics engineer and university
teacher who was famous Iin ltaly for his
Radiotecnique Manual, and who also had
been one of the ham-radio pioneers many
years before, founded the ARI, the asso-
clation which still officially represents
amateur radio in our country. At the same
time, some amateur stations appeared on
the bands in a clandestine way, with sell-
assigned callsigns. They did not commu-
nicate their names or QTHs, and they op-
erated undisturbed. Their number started
to grow, and in the meantime, Ing. Montu
started a very small (but very dangerous in
those times) QSL bureau in his own home,
which also housed the ARl headquarters
and a new magazine, Radio Glornale, the
official journal of the association.

Year after year, the number of ltalian
hams Increased. They tried to have a
clean and purely technical kind of opera-
tion, in order not to raise any suspicion as
to their intentions. The political police
and the postal police played a very fair
game and were highly tolerant as they ap-
parently seemed to ignore that kind of ac-
tivity.

| was almost a kid then and was deeply
involved with radio, home-brewing re-
ceivers—at first simpie crystal types,
then regenerative sets with two or more
tubes. When | first received shortwave, |
was fascinated by the code transmissions
and learned it in a hurry; then when | start-
ed to listen to the amateurs, | got really ex-
gited. | tried to get some information on
how to get started, but the answers | got
were vague. Some operators told me that
they were Fascists, and that only Fascists
could operate radio stations. Others
warned me not to get involved in such a
dangerous activity. | was 17 when | decid-
ed that | had to get on the air. My poor
pocket (| was a student) permitted me to
buy a "45 tube and an "80 rectifier, a supply
transformes, and some other parts, all
secondhand, and | started my activity with
the 45" self-oscillating in a Hartley circuit
and a Windom antenna.

| made a lot of DX contacts with that
makeshift rig and got my WAC, which
lived in my heart since | could not get the
award from the ARRL! Although | did not
declare my QTH and my name on the air, |
found that some form of hidden intelli-
gence, word after word, indication after in-
dication, could be carried out in order to
get in touch with other italian fellows.
That system worked, and | joined other
friends and attended the annual meeting,
a very clandestine one in Milano, where |
knew Mr. Montu and had the chance 1o re-
ceive some QSL cards.

| had to rely only on that simple QRP rig
and on a three-tube regenerative receiver,
as my pocketbook did not permit much
more. Many Itallan hams were in posses-
sion of sophisticated transmitters, like
crystalcontrolled MOPAs with transmit-
ting tubes in the power amplifier. Many of
these tubes and components, like 807s
and 813s, were coming into Italy through
bootleggers from Switzerland. In ltaly, we
also had a very good commerciaily-pro-
duced receiver, with a six-band drum coil
switching system, low-loss materials in
the front end, S-meter, and optional bfo. It
fit into a sumptuous mahogany cabinet
like a BC recelver, but in reality, it was a
real communication receiver. It was put
out by IMCA, a firm owned by an under-
ground ltalian ham. That beautiful receiv-
er was in many ltallan shacks during the
latter half of the thirties.

One day, | got an answer to a CQ from a
very powerful station, presumably local,
which gave a ham callsign and spoke per-
fect ham language. The operator, 1o my
surprise, gave me an address in the same
city where | lived—Bologna—and invited
me to pay him a visit. His open style was
very unusual in our community, but his in-
vitation and his voice sounded so friendly
ihat | decided to go. | turned pale whan on
the door | read: “Voluntary Militie for the
National Security—Radio Center." | de-
cided to turn back when a gentleman who
was standing near the door asked me if |
was |1PL He sald, | imagined your sur-
prise and your fear, so | was waiting just
to reassure you, Oid Man.” He cordially in-
vited me inside.

Wow! For the first time in my life | saw
an RCA ARS8 and an RME 89! All around
were racks filled with radio gear. “Boy,
what is that strange key with two black
paddies? What does 'Vibroplex" mean?" |
felt myself getting faint when | saw some
shelves filled with QSTs, ARAL hand-
books, and bunches of QSLs from every-
where In the world. “What kind of QSL bur-
eau are you using?” | asked him, “Direct
mail"” was the answer. My surprise was
endless, as there was a tight censorship
of mail to and from abroad.

| visited another room where | saw sev-
eral AR8Bs and some operators typewrit-

ing. Nobody explained to me what they
were watching. My new friend was a lieu-
tenant colonel of the Fascist Militia, a mii-
itary organization composed of members
of the Fascist Party which cooperated
with the regular army and supported the
Fascist idea within ltalian society. | visit-
ed my new friend very often and intro-
duced him to other amateurs of Bologna.

Going back in my memory to these old
days, | now realize that the funny situation
which had seen outlaw radio amateurs
becoming friends of the people who
denied licenses and transmitting permis-
sion was the mirror of italian soclety in
the late thirties when the Fascist dictator-
ship became more of a formality than a
reality in everyday life, due to the humani-
tarian philosophy of the Italian people.

Three years later, when the tragedy of
WWIl was approaching and the German
Army invaded Belgium and Holland, the
European radio amateurs were silent,
since the administrations had revoked
their licenses. Italilan hams were still oper-
ating, mainly with hams on other conti-
nents. One evening, the postal police, to-
gether with the political police, paid a visit
to Italian ham shacks all over the italian
territory. | must say that they “paid a
visit,” since when they came to my home
they showed extremely good manners.
They had a perquisition order, but they
asked kindly for permission to take a look
at my shack. | was alone at home, as my
mother was out, and tried to deny them
entrance. They reassured me that there
was nothing to worry about, but that they
had to confiscate the 11PL station. They
tock away the rig, the key, the log, and the
QSLs. My mother, when she came back,
found me sitting on the outdoor step with

tears in my eyes.

| ran to my friend the morning after.
“Don’'t worry,” he said. “Let the waters
settle for a few days and you will have
your rig back, but you have to promise that
you and your friends will disassembie ev-
erything. There will be no more ham
radio.” A few days later, | was invited to
the office of the political police, where |
learned thal we had been monlitored for a
very long time. They said that since | car-
ried out only experimental work, | had to
pay only the minimum amount of a fine,
due to the infringement of the Postal
Code: “Nobody shall exercise a transmil-
ting radio station without. . .", elc. A few
days later, | got my gear back and disas-
sembled everything.

That was amateur radio before WWIl in
Italy.

LIMITED ACTIVITY ON 3.5 MHZ

At present and in the near future, until
the Itallan administration makes up its
mind on Issulng new rules, it will be practi-
cally impoasible to work ltalian stations
on the usual CW, RTTY, and SSB DX sub-
bands recommended by the IARU.

The story starts long ago in 1968 when
the last Italian law ruling radio-amateur
activity was issued. On that occasion, the
italian administration gave a singular in-
terpretation to the concept of “sharing”
the 3.5MHz band between the Radioama-
teur Service and other fixed and mobile
services. Since amateurs had a secondary
status according to WARC statements at
that time, they obtained in Italy only the
following thin frequency slices: 3.613-
3.627 and 3.647-3.667. The rest of the
band was assigned to the other services.

Many years passed during which that
limiting rule was siowly forgotten. During
this long period, amateurs spread out
from their narrow subbands and joined
their foreign fellows on the whole band.
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After some years, Italian hams belleved
that the administration had issued new
rules. The administration itself did not
care much about this illegal operation,
and that reinforced the conviction that
everything was OK. |, like many others,
never suspected that anything was wrong.
In many instances, the ARl official
magazine, Radio Rivista, published the
amateur band plan for Italy, with the
whole 35-MHz band assigned to
amateurs according to the WARC fre-
quency allocations, forgetting the princi-
ple that our administration had the right
to forbld some frequencies to some ser-
vices.

Suddenly, last spring, somebody inside
these offices remembered the law. A tight
monitoring started, and amateurs found
outside legal subbands were warned, and
some were fined. At the same time, anoth-
er offensive started: Administration offi-
cers visited many ham shacks and fined
all those who were found in possession of
linear amplifiers, as the maximum legal
power in Italy is 300 Watts input. Other mi-
nor discrepancies, llke inaccurate log-
ging, were verified and prosecuted, and
some action was taken against amatewrs
working 144 MHz mobile from their cars.
In fact, in Italy, any amateur mobile opera-
tion is torbidden, except for CBers who
are authorized to carry radios in their cars.

From this perspeciive, other clouds
could appear on the ltalian amateur's hor-
izon. The above-mentioned law does not
take into consideration any unattended
station outside the legal residence of the
licensee: For that, all the VHF and UHF re-
peaters must be considered illegal and
could be dismantled by administration of-
ficers. The same thing could be said about
the SSB transmission mode: The old 1968
law authorizes only CW, AM, RTTY, and
FM above 144 MHZ; no further official act
authorizing SSB has come since then.

Until today, our administration has
closed both eyes; she could suddenly
wake up, like she did about the 3.5-MHz
band. We strongly hope that these archaic
and out-of-date rules may be modified as
soon as possible. But as a matter of fact,
at present, Italian hams are at least out of
the game as far as any 5-band activity is
concerned, like contests, awards, etc.

Italian amateurs are still in shock after
the withdrawal of the 3.5-MHz band. There
are big discussions on the air and in the
clubs. The ARI—Associazione Radioama-
tori Italiani—is accused of not having
supported in due time the cause of ltalian
amateurs on that occasion. In fact, the
ARI was absent when the Italian adminis-
tration started its battle against ama-
teurs. In addition, the ARI failed to warn
amateurs about what was happening, so
many of them continued to operate out-
side the permitted slices and were moni-
tored and punished.

Italy is a very beautiful country. It is al.
S0 a very contradictory one, due to its very
young democracy and the problems raised
by very fast growth. On one side, there is
probably an excess of freedom due to a
widely acclaimed liberalism—a clear re-
action to the Fascist period. On the other
side, most of the bureaucracy suffers
from an old-fashioned paternalism to
which they abdicate when in the counter-
part they find power.

In the telecommunications field, the ex-
cess of freedom, unchained by a sentence
of the Constitutional Court (“Everybody
has the right, by any means, to express his
thought™), led to an uncontrolied and ab-
normal growth of private TV and FM BC
stations, operating unlicensed and unper-
mitted, with no technical control—a real
jungle of interference with spurious radia-
tion jamming other services, mainly the
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aeronautical ones. The whole situation is
absolutely inexpugnable due 1o the
amount of political and commercial inter-
ests lying under it. The administration is
also faced by other big problems, like the
continuous increase of pirate stations.
These stations work with amateur trans-
ceivers, often using linears and beams,
and have invaded many frequencies allo-
cated to the aeronautical mobile services,
like 45 meters and segmenis of bands
near B0 meters. An inestimable number of
hand-held transceivers (which in ltaly are
sold with the same ease as a cigarette
box) carry illegal private VHF and UHF
communications, Due to the power under-
lylng the TV and BC stations and the prac-
tical impossibility of locating thousands
of Illegal stations, the administration had
to raise Its hands. On the other hand, the
administration, incapable of controlling
the described mess and overioaded by the
problems caused by the fast growth of the
communications systems in our country,
has a fair chance at repressing the ama-
teurs who pose them further problems,
since they are a weak and nol a politically
supported community.

Al present, many Italian groups under-
stand that their problems cannot be
solved through traditional negotiation
with the administration. They need a dif-
terent platform. Maybe in the near future
they will look for the support of the nation-
al media: TV, newspapers, and maga-
zines. It may happen also that they decide
to ask for support from fellow amateurs
around the world and from ham maga-
zines and foreign ham associations. We
regret to inform the hams who read “73 In-
ternational™ around the world that, for the
moment, italian amateurs are cut out from
the international path on the 35MHz
band and must disappear from the friend-
ly competitions based on five-band com-
munications. We do hope to be back with
YOU very Soon.

de WXXR

SENATOR COSSIGA

Al the end of last July, a telegram was
received al the editorial office of the
Italian League. The telegram was sent
from the Senate—more specifically, from
the secretary of the president of the Sen-
ate. The telegram said that the president
required another copy of the July Issue of
the national radio magazine, since his
copy was probably lost in the mail. It was
with great pleasure thal a second copy
was sent to Francesco Cossiga WFCG,
president of the Senate, the second high-
est dignitary of the state.

WFCG has been aclive since 1973 bui
hasn't had too much time to devote to
radio, and in particular, to DXing—his
favorite aspect of the hobby. He has been
helped by the DXers of the Rome area with
info and QSL routes. During a recent inter-
view with one weekly magazine, he said: “|
am a radio amateur and | am sorry not to
have too much time to dedicate to it. In
any case, during the weekends and holi-
days that | spend in Sardinia where | come
from, | like to chat with friends and con-
tact Alaska, the USA, and New Zaaland.”
Senalor Cossiga was born 55 years ago,
and after a few years of teaching at Sas-
sarl University, he joined the Christian
Democrats and won a seal in the House of
Parliament in 1958. He has served in vari-
ous positions in the government and has
also been Prime Minister.

NEW DX RECORDS

New records from WSYN were estab
lished during July. A DXpedition spon-
sored by the ltalian DX Blue Team took
place during the end of June and the be-
ginning of July. The trip started on June 29

from Perugia, in the center of Italy. The
destination was the north of Alrica. The
group consisted of three ltalians: SNY,
IOKBL, and WRSC, plus EASRK. Ceuta,
EAS, was reached by car on July 2 after a
trip of 3000 kilometers. On July 5, the first
record was made with a contact on 1296
MHz with IBTUS/B, for a distance of 1914
kilometers. After giving new ones on 144
and 432 to all Europe, the group started
working on 10 GHz, and on July B, several
contacts of more than 1500 kilometers
were made. The record contact was 1663
kilometers, with BYLI/IES. Next yvear the
group will try again to activate other coun-
tries on various frequencies and to break
some records.

MEXICO

Mark K. Toutjian XETKMT
Nandu 21

Vergel de Arboledas

Cd. Lopez Mateos, Mex.
54500 Mexico

OPERATING IN MEXICO

| have received quite a few letters from
foreign colleagues with regards to oper-
ating within Mexico while on vacation. No
doubt the following information will be
useful to many who may have wondered
this as well.

Can You Operate In Mexico?

Sure you can! However, just as in all
lands, papers are required. And where
there are papers, paperwork is involved.
Mexico is not the exception. Some call it
“red tape.” It all depends on how you look
at it. This brings to mind an expression
that my mother often helped me to ap-
preciale: “What's worth getting is worth
waiting for!” It has come in handy and
helped me keep a proper perspective of
things in life,

What Do You Need To Do?

Wall, there are different factors involved.
First of all, this depends on whether your
country and Mexico have a bilateral or re-
ciprocal agreement or not. The United
States does nol. But if your country does,
then you can write to Mexico for an appli-
cation at the following address: Secreta-
ria de Communicaciones y Transportes,
Subdireccion de Operacion de Sistemas
Radioelectricos, Depto. de Normas vy
Reglamentos, Mexico 12, D.F.

The application will state what present
requirements are in your case. This, of
course, all depends on what details are
covered in the reciprocal agreement be-
tween your country and Mexico. A photo-
copy of your present ham license will defi-
nitely be asked for upon submitting your
application. All foreign visitors will be
given a license not exceeding one year
from the date it was issued and not longer
than the expiration date on your visa If
your home license expires even earlier,
don't expect to receive a permii to operate
in Mexico for a longer term than what you
were |ssued in your homeland.

No Reciprocal Agreement, You Say?
There still exists the possibility of your
getting a limited ham license here, so
don't fret. The Mexican FCC ({Secretaria
de Communicaciones y Transpories—
SCT) will establish the requirements that
should be satisfied in addition to those re-
quirements that are already set for nation-
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al amateurs-to-be. The tourist receives a
visa for no more than six months, so his |-
cense could nol be issued for more than
that amount of time. The immigrant has to
renew his visa (FM-2) each year for five
years, s0 he can be issued a renewed |i-
cense each year upon presenting a photo-
copy of his renewed immigration papers.

in either case, il your country does not
have a reciprocal agreement with Mexico,
then three lests are 10 be taken.

1) Morse code. It you apply for a first-
class license, you will be tested at 13
words per minute, second-class ap-
plicants will be tested at 10 words per
minute, and the beginners will be tested
at 5 words per minute. The restricted li-
cense (good for one year and not renew-
able) does not require the code test.

2) Theory. This Includes electricity,
magnetism, and radio communication,
Yes, you guessed it! All in Spanish and In
your own words! What better incentive
couid you have for brushing up on your
Spanish, besides coming to Mexico?!

3) Regulations. You could compare
this to a written driver’s test. You'll have to
know the laws and regulations of the air-
waves here in Mexico, just as in any
country.

Whether your country has a reciprocal
agreement with Mexico or not, you will be
required to send In with your application a
letter of responsibility, where a national
amateur (one who has the same or higher
grade license than what you are applying
for) states that he will become responsi-
ble for you. Many of our 73 readers have
already established long-term friendships
with different experienced Mexican ama-
teurs over the years and perhaps even had
an “eyeball” or two together. So that
should not present a problem for you.

Study Material for the Mexican Ticket?

Why don't you write to Pablo A. Mooser
M. XE1SR, Av. Schiller #329, Mexico 5,
D.F., and get his book: Guia de Estudios
para la Licencia de Radicaficionado
(Study Guide for the Ham Radio Amateur
License) in Spanish and study up right
away! He can also recommend to you
some other real line publications avail-
able in Spanish as well, being President of
the Amateur Radio League here in Mexico.

Which Class License Do You Want?

Well, then again, that only depends on
your personal skills and know-how. Class
| and Class Il are similar (the only dif-
ference being that you can transmit with 1
kW with the Class | license in certain
areas and with 250 Watts with the Class |
license in certain areas. This is all ex-
plained In detall in the aboverecom-
mended book and in Mexico's olfficial
regulations.

After applying for your license, the Mex-
ican government will then advise you
where you should go to take your tests; a
few months will be given as a margin. So |t
would be best for you to apply as far in ad-
vance as possible for these tests if your
country has no bllateral agreement with
Mexico.

Since Mexico borders with the United
States, | know that many amateurs from
the US visit this country frequently and
some may have assumed that there is no
way to operate here in Mexico. Never-
theless, my idea here has been to help you
realize that you can operate as a legal am-
ateur here in Mexico upon fulfilling the
proper requirements, even though there is
no reciprocal agreement between the US
and Mexico. A Mexican amateur cannot
get his US license either, uniess he fulfills
requirements asked by the FCC. And
when you think of it, isn't this part of

amateur radio? Don't forget that “what's
worth getting Is worth waiting for!™ And
thanks again for your many fine letters!

LIBERIA

Brother Donard Steffes, C.5.C.
EL2AL/WBBHFY

Brothers of the Holy Cross

St. Patrick High School

PO Box 1005

Monrovia

Republic of Liberia

Did you ever hear ol a fixed-frequency
amateur net?

Anything can happen in Liberia! We are
setting up a fixed-frequency net in the for-
ty-meter band at 7.060 MHz It is not
limited to fixed-frequency radios and it is
not limited to stations in Libena. Actually,
the net is in operation at the present time
and DX siations, with or without traffic,
are welcome to check in. It meels every
Sunday morning at zero eight hundred
Zulu and on other days al zero seven hun-
dred zulu.

Then why all this talk about the fixed
frequency?

Well, the Liberia Radio Amateur Asso-
ciation is receiving some two dozen fixed-
frequency radios. They are Heathkits and
will be converted and crystalled for 7.060
MHz. They will remain Association proper-
ty and will be rented out for five dollars a
year (or less if necessary).

Our Noviceclass operalors are permit-
ted phone at 7.060 MHz so that they can
participate in the net activities. This is
important for their encouragement and at
the same time it makes our net communi-
cation system more effective. This Is a
very important factor for us here in Liberia
where phones and postal service either do
not exist or are nol dependable. Novices
(and In some cases, Generals) cannot af-
ford to buy amateur-radio equipment, so
these fixed-frequency radios are going to
till a real need.

The 7.060-MHz frequency is a kind of
“get-together frequency” for Liberia and
the countries within hearing distance, so
our young operators should have ample
opportunity to “"get oul” At the same
time, they can talk to each other and they
can practice code, on the air, communi-
cating with each other by code. We are ex-
cited about this little venture.

The fixed-frequency net Is not needed in
many other countries, but for us it holds
real promisa.

THE NETHERLANDS
H. J. G. Meerman PD@DDV
Zandvoorterweg 33
2111 GR Aerdenhout
The Netheriands

RADIO-AMATEUR EXAMS

Twice a year, spring and fall, the Dutch
amateur-radio exams are held. All persons
who want to get a D license (145 MHz, no
code) or upgrade to C class (145 and high-
er, no code) have to pass this exam.

The exam for the Dutch novice D li-



cense consists of 40 muitiple-choice
questions about transmitters, receivers,
antennas, filters, radlo regulations, and li-
cense conditions. Three answers are
given for each question; you must have at
least 29 correct answers to pass this
axam with good results.

For the C license, you have to fill in 50
questions and you have the choice of four
answers to each question, but you must
have 35 answers correct to get a C license,

For the D exam, you have 75 minutes to
complete all the questions. For the C
eéxam, you have 30 minutes more time to
finish.

The exam is heid in a large hall normally
used as an exhibition hall. Hundreds of
tables and chairs are placed in this enor-
mous hall, with space enough between
each table so that it is impossible to look
at your neighbor's exam papers.

The exam questions are bundled In a
small 15-page booklet. The answers to the
guestions must be written down on a com-
puter form, so that the forms can be calcu-
lated by a computer,

The Dutch amateur-radio exams are not
free. The cost is 50 Dutch guilders and
must be paid in advance to the account of
the Dutch PTT.

After passing the C exam, you can up-
grade to the A status (all bands, all
modes). For this A status, you must pass a
code exam of 12 words a minute.

The results of the exams are mailed to
each person who takes the exam. It takes
three weeks before the results are mailed.
In the meantime, however, there Is
another way to know the results.

After the exams, National Dutch Ama-
teur Radio Station PAQAA has a special
broadcast about the eaxam results. The
Dutch television also publishes the re-
sults on the “"Dutch Teletekst System.”

in 1882, a total of 1607 candidates came
o the D exam. 2428 persons took the C
exam. So it is plain to see thatl the interest
in amateur radio is very much alive in Hol-
land. Most of this interest is due to the
code-free exam of the C and D licenses,
but most of the amateurs try to master the
code after some years working on VHF
and UHF.

If you pass a Dutch amateur-radio exam
with good resulis, you have to sign a
paper, a kind of contract, which states
that you agree with the license conditions
and that you'll agree with rules to be taken
by the authorities in the future. So you are
agreeing with rules that you do not even
know. Well, isn't thal a bit strange?

On the day of the exam, the Dutch
Radio Control Service has a very busy job.
The reason for this is that some amateurs
take their radio recelvers with them into
the exam building so they can receive the
answers to all the questions. You can't
belleve it, but it is the truth. I'll tell you how
this works out.

A person enters the exam room, takes
his exam as qQuickly as possible, then
goes away and walks 10 a parked car or a
hotel room. In this car or hotel room, his
friends are waiting for him and they sort
out in no time the correct answers to the
questions. They do this with the help of
some smart guys and a couple of books.
Now they transmit all the answers by
radio Into the exam room, where their
friends are waiting with their receivers. Al-
though the check-in at the exam room Is
very sharp, some manage to bring their re-
celvers along.

You can imagine that the Dutch Radio
Control Service does a lot of radio direc-
tion-finding at the exam. When | heard this
story for the first time, | thought it was a
joke! However, last year | heard it with my
own ears on the FM band of my car radio.

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road

Napier

New Zealand

ZL PREFIX CHANGES

NZART made proposals to the regulato-
ry body, the New Zealand Post Otfice, that
separate prefixes shouid be allocated to
the Chatham Islands, the Kermadecs, and
the Auckiand/Campbell Islands instead of
the present /C, etc., method of identifica-
tion.

The proposals were adopted, and from
January 1, 1984, the ZL@-9 series will be
used as follows: ZL0—tor visitors to New
Zealand (no change), ZL1-4—for main-
land New Zealand, l.e., North Island,
South Island, and Stewart Island (no
change); ZL5—Antarctica (no change);
ZL6—New Zealand Intruder Watch (no
change), ZL7—Chatham Islands, ZLB—
Kermadecs; ZL9—Auckland/Campbell Is-
lands.

The ZK series will be as follows: ZK1—
Cook Islands (no change);, ZK2—Niue (no
change), ZK3—Tokelau Islands (previous-
ly ZM7); ZKD, ZK4-8 —reserved.

The ZM0-9 series will continue to be
held in reserve and used on special occa-
sions at the discretion of the Post Office.
So, prefix hunters and all other interested
amateurs, as of January 1, 1984, there will
be a few more prefixes available by work-
ing the New Zealand off-shore islands un-
der their new callsigns.

THE AREC STORY CONTINUED

AREC in ZL today consisis of about 75
Sections and between B00 and 900 active
members. Because there are more AREC
Sections in Auckland and Wellington
regions than there are calisigns in the
ZL1E and ZL2E series, the New Zealand
Post Office has approved the use of ZLEE
calls in the Auckland region and ZL7E
calls in the Wellington region. So when
you hear such calls as ZLBEBA and
ZLTECA, they are not a pirate station or
some rare DX, bul Amateur Radio Emer-
gency Corps stations in the Auckland and
Wellington regional areas operating emer-
gency communications networks. Who
knows what the next 50 years will bring? A
massive increase In the South Island pop-
ulation could mean ZLBE and ZL9E call-
signs for AREC.

Two features of AREC in ZL are unique.
Both stem from the Post Office recogni-
tion of the Radio Emergency Corps from
Its inception.

The first unique feature is the distinc-
live callsign series allocated for AREC
stations in which the first letter of each
calisign following the prefix is always an
“E”. The special “E” calisigns identify
stations engaged In emergency communi-
cations and warn other amateurs not to in-
terfere with what may be urgent or vital
traffic. No other country has the advan-
tage of such a system.

The other feature Is the allocation of
spot frequencies within or on the edge of
the amateur bands specifically for AREC
use. These are 3500 kHz, 3900 kHz, 7100
kHz, and the exclusive band of 1900-1925
kHz. Other frequencies may also be used
for AREC communications when and as
required.

In the early days of AREC, all equip-
ment was home-built and performance
varied considerably depending upon the
skill of the constructor and the skill of the

operator. Initially, all operation was on
CW. All operators were amateurs who,
when involved in field searches, had to be
fit enough to travel with the search parties
and carry the extra weight of their radio
equipment, too!

The postwar years saw the adaption of
war-surplus equipment for AREC use.
Subsequently, special radio equipment
was developed and produced for AREC
use, Initially AM and CW, and in the last
few years, SSB, the present AREC sets for
field work being TR 105s, while most base
stations and field-search HQ stations are
modern-day transceivers suitable for op-
eration from emergency power supplies.

The advent of modern amateur equip-
men! has revolutionized AREC opera-
tions, operators now being able to use
complex equipment that was not dreamed
of in years gone by. Just as HF sguipment
had become plentiful for amateurs, the
migration of VHF amateurs to the 2-meter
FM band and the establishment of repeat-
ers has revolutionized mobile and porta-
ble operation.

The facilities for purely local com-
munications are excellent, and because
most VHF equipment is easily portable,
its suitability for emergency and Civil De-
fense applications is obvious. With VHF
links between the search teams and field-
search HQ, now the amateurs do not have
to carry heavy equipment, but just a light
hand-held with an additional battery sup-
ply, and they are good for several hours of
search and rescue work.

Two organizations have been estab-
lished and developed along with AREC
since 1948, The first of these, the Search
and Rescue Organization, is sponsored
primarily by the Civil Aviation Division of
the Ministry of Transport and the Police
Department, Any search for missing per-
sons or for missing aircraft comes under
the control of one or the other of these
governmen! departments, and AREC has
the continuing role in the provision of
communications to and from the field and
frequently in the field as well. AREC Is fi-
nanced by an annual grant from the
Search and Rescue Organization.

AREC also has a role in the Civil
Defense Communications Network, pro-
viding the communication between Civil
Defense Headquarters and the Sector
Posts in most Civil Defense areas.

The present Officer Commanding of the
ZILL AREC, Ron Morgan ZL2GOMZL2EX, is
guoted here to conclude this resume of
the emergency amateur service as it
axists in New Jealand:

“As the latest in the line of OCs of
AREC, | am aware of the work, the plan-
ning, and the efforts that have been put in-
to the development of the AREC of today
by my predecessors and conscious of the
need to continue to make every effort to
preserve the good repute In which the
Corps is held. To me, amateur radio is the
greatest hobby in the world. AREC is the
aspect of amateur radio that can be of ser-
vice to the community, and in return for
the privilege of enjoying the hobby, |
believe that |, and every other ZL radio am-
ateur, 100, owes support to the Corps.”

AWARDS

Remember the Hastings Centennial
Award, 0001 hours GMT, February 1, 1984,
until 2400 hours GMT, February 29, 1984.
All bands, all modes; sea last month's col-
umn for detalls of contacts required.

BITS "N’ PIECES

Recently, another World Communica-
tions Year activity took place at the
Hawkes Bay Royal Show (County Fair)
when the Napier and Hastings Branches
of NZAAT combined to display amateur

73 Magazine = February, 1984

radio to the public. During the three days
of the Royal Show, the  combined
Branches were allocated the special
callsign of ZLOWCY and operated ama-
teur stations from the display stand at the
show. Also, they had static displays ol
AREC equipment, old and present day,
some vintage radio equipment, and
present-day transceivers.

There were three working amateur sta-
tions, one on 20/1510 meters, one on 40
meters, and the other on 2 meters for local
communications. Propagation was not
good for the HF bands, but some excel-
lent QS0s were made with US amateurs
and others that helped to demonstrate
amateur radio to the public.

There was a third section to the display
where the public could touch special dis-
play items such as a vintage receiver
tuned to the local broadcast station, with
the output fed into a scope showing the
patterns of the carrler and the sound/
speech. These “touch” display items
proved very popular with young and old
allke,

In an earlier column, when | described
the national organization of amateur radio
in ZL, it has been pointed out to me that |
failed to indicate clearly the method by
which our president is chosen.

NZART is probably one of the few na-
tional radio organizations where the mem-
bers elect the presiden! every two years.
For the biennial elections, nominations
are called for all offices, including that of
the president, so here in ZL the members
of NZART elect their president, unlike
other national organizations which ap-
point from one of the elected council or
executive.

February is the month when all NZART
Branches are making feverish prepara-
tions for the National Field Day Contest.
This year, so I'm told, there will be a
special YL team operating one of the non-
active Branches somewhere in the North
Isiand.

Good luck to the YL team; the extra mul-
tiplier and contact points will be appre-
ciated by all National Field Day partici-
pant teams.

More 50-year certiflcates to members of
the ZL Old-Timers Club have been issued.
Congratulations to the following: M. D.
Mason ZLINW, Tauranga; S. C. Bavey-
stock ZL1INX, Tauranga; Watty Briden
ZL1PN, Auckiand; George Anderson
Z12JG, Waikanae; Jack Moore ZL2JM,
Fielding.

Dates to remember: June 1-4, 1884—
the NZART Rose City Conference at
Palmerston North. If you are planning a
trip to ZL about that time, you will be most
welcome at our annual convention. En-
quiries to the Rose City Conference, PO
Box 1718, Palmerston North, New Zea-
land, or to me at my home QTH.

S
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NORWAY

Bjorn-Hugo Ark LASYJ
N-3120 Andebu
Norway

Since my last column there have been
some Interesting activities in Norway. Of
special interest was the yearly national
convention of NRRL, held in Bodo, In
northern Norway. This year's elections
seemed both to underline the differences
between the HQ members and the ordi-
nary member and to smooth them out. |
guess that's what democracy is all about,
is it not?
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Mr. Odd Andersen from the Norwegian
Telecommunication Direktorat in Oslo
gave a speech on the new license regula-
tions expected to be Issued. Word about a
promised A license of 600 Watls output
was very popular Information for the near-
ly 100 members gathered—representing
about a third of the total voting member-
ship.

Al a DX session earlier thal morning, Alf
Almedal LASQK announced that they are
at work getting Peter | Island recognized
as a new DXCC country (which by now
may already have been confirmed). He
also said that a Norwegian Antarctic ex-
pedition will take place in late 1984, and
that they were working to see that some of
the members of that expedition will be
ham operators. Rangnar Scholberg
LATFD and Mathias Bjerrang LASNM,
well-known operators from JX- and JW-
iand, held an interesting session aboul
operation from the Arctic.

The convention was an absolute suc-
cess, and the two local sections of NRRL,
the Bodo and Fauske groups, could not
have been praisad more for their excellent
planning and the smooth-running Ses-
SIOns.

DX CONVENTION

At the annual DX convention in Oslo,
most of the eastern Norway members of
the LADX group were gathered to elect a
new presiden! and members of the boara.
An unfortunate accident 1o Stig Lindblom
LA7JO a week before kept members from
central Norway away from the convention
and kept the mood of the meating rather
low. Happily, LATJO survived the fall from
his 16-meter (48-foot) tower. He fell head
first, and it is a mystery how he was able
to survive withou! any greater harm than
broken and crushed arms, although his
condition was very serious for the first
couple of days.

Svein Ovenstad LAJX| was alected as
the new president of the LADX group. His
predecessor was the late LA1TKI, and the
presidential chair had been empty for
nearly a year since no one really wanled to
touch the memaory of our highly respecled
and beloved friend LATKI, Norway's well-
known top DXer for many years. The mam-
bers of the board ran the LADX group in
the meantime and did a good |ob,

Kare LA2GV was presented the trophy
for being the top-score Norwegian opera-
tor in tha SAC contast, 1882, in the single-
operator/allband class. LA2GV had won
the same trophy before, and | had the
great pleasure of receiving the trophy on
his behalf.

The LADX group I8 now looking into
how to get SMRAGD to come over and talk
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Odd Andersen speaks at the NRAL convention.

about his DXpeditions to our members; it
also Is involved with a couple of rather In-
teresting projects which the board seems
to be keeping secret!

MALPELO DXPEDITION

Hurray, Colombia! You did it! HK@TU
(Malpeio) went on the air. The whole worid
was waiting, and you gave it to us. And
congratulations for an excellenl opera-
tion, which must have been very thorough:-
ly prepared, with a touch of the good old
days in it: not a foul word, no irritation
over the often-too-eager operators trying
to work them. This operation was some-
thing all the members of that crew could
be proud of.

We hare in Europe too well remember a
certain PYQ operation not too long ago
which will go into legend as one of the
poorest SSB operations from a rare place
in years. But a German group put that all
right again. That group actually always
does a good job, so anything else from
that side would have been a shock. The
Colombians did their effort to straighten
this out in a tremendous manner, Thanks
again, guys; good work.

DXers, well, it's time to look for Europe
on the lower bands again.

40 has as always been very good, but
when you are reading this, B0 and 160 will
be at their peak to many areas. Remem-
ber, keep clear of the DX windows. You
never know, day or night, when the bands
will open. Most of the day and night there
will be openings from Scandinavia both
on 40 and B0 meters, toward North Amer-

The author has the pleasure of presenting a trophy lo Kare LA2GV. He was the top-score
Norwegian operator in the SAC contest in 1982.
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ica and Japan. Listen in it you're inter-
ested in some good DX QS0s.

New countries we all are waiting for in-
clude Kermadec, Clipperton, China,
Bouvel, Peter | Island, and San Felix
When will they come? Kermadec is due,
China has been worked by many, but the
rest? We'll wait and see, won't we? The
thrill of a new one Is always there, and the
pleasure after working it, as well. Hours of
strained listening, intensive calling, and
then the feeling of your heart doing a cou-
ple of extra beats when your call is re-
turned. And then the nervous tremble in
your voice when confirming and giving
your report, that's what it's all about!
Thanks to the guys giving us that pleasure
of working them.

PAPUA NEW GUINEA

Selgl Freymadf P29NSF
PO Box 165

Rabaul

Papua New Guinea

This will be my last contribution from
Papua New Guinea. In fact, as | write this,
the station has already been dismantled
and the antennas have been taken down.
All the ham gear Is packed and en route to
VK. P2ONSF went QRT on October 3, 1983,

and will
Brisbane.

We have spent 22 years In Papua New
Guinea and been witness to great
changes in the country, We have seen the
peaceful transgression from Australian
administration to seif-government to in-
dependence in 1975. We have seen a peo-
ple emerge from the Stone Age into the
20th century. | have been a P2 amateur for
3% years and enjoyed it immensely. An
excellent location, good equipment, and a
husband ready (o indulge every whim con-
nected with amateur radio made i1 a plea-
sure to operate. it has been fun being a DX
station; being at the receiving end of
pileups gives you a good feeling and It is
very good experience. However, at times |
have had to go QRT because some oper-
ators have no discipline or manners.

On September 20, 1983, at 0153 GMT, |
worked VK4AMAL aeronautical mobile, op-
erator Barry, on 15m en route to Biak in
West Irian, thence Manila and Hong Kong.
There is quite a story attached to this one.

The aircraft, a 41-year-old DC3, saw ser-
vice with the US Army during World War i
and was bought by a retired pilot who flew
it to Hong Kong for Cathay Pacific. It
became thal airline's first aircraft and
flew the Hong Kong-to-Sydney run carry-
ing passengers and mail.

In 1863, the old giri was sold to Man-
dated Territory Airline (MAL, hence the
callsign) and flew in Papua New Guinea
for 10 years. When Ansett Airlines of
Papua New Guinea bought out MAL, the
DC3 went to bush pilots of Queensiand.
The DC3 played a major role for bush
pilots for another 10 years.

Mow Cathay Pacific has bought the old
bird back to dispiay her in their museum in
Hong Kong. A fitting retirement! The air-
craft made a nostalgic flight into Port
Moresby on September 19 under its origi-
nal Cathay registration, VR-HDB, on one
side and the Mandated Territory registra-
tion, VH-MAL, on the other side. The air-
craft is painted in original Cathay Pacific
colors.

After refueling in Port Moresby, the DC3
flew to Wewak and made an overnight
stop there. | worked the station VK4MAL
aeronautical mobile en route Wewak to
Biak and consider myself privileged to
have had the contact.

The aircraft was due in Hong Kong In
time for the 37th anniversary of Cathay
Pacific on September 23. Every "Ter-
ritorian” has a soft spot for DC3 aircraft,
as they gave wonderful sarvice to the trav-
eling public In this country in the past.
Many a time have we flown “side-saddle”
in a DC3! Nowadays Boeing 707s and
F28s are used by Air Niugine, but several

reemerge as VK4VSF from
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Jorgen LASUF and Svein LA3X| were represented among the top ten DXers in Norway.



DC3s are still with the Papua New Guinea
Defense Force.

What news from the P2 amateur scena?
A new arrival is Bob P29PR, ex-VS5RP and
“G3REP. Bob has just joined the Post and
Telecommunication Corporation In Port
Moresby. He has a Kenwood TS-180 and is
active mainly on CW on all bands, Bob
hopes to put P2 back on the CW map! His
favorite band is 1.8 MHz, but he has found
the noise level extremely high. Bob
reports reasonable success on 80m, but
as yet has not managed to get into W-land
on that band.

MNo doubt the ranks of amateurs will be
swelled in Papua New Guinea as the OK
Tedl Mine becomes fully operational in
the Western Province. Already on the air
from Tabubil are John P29NJS and Stan
P29S0,

The Papuan Motor Sports Club in Port
Moresby held its annual Independence
Weekend Car Rally starting at 6§ pm on
September 14 and ending at 9 am on Sep-
tember 1B. Throughout the event, commu-
nications were maintained by members of
the Papua New Guinea Amateur Radio
Soclety. The communications aspect was
an ungualified success with stations
warking through the Moresby repeater
and simplex, and as the rally moved fur-
ther away from Port Moresby, on 40m dur-
ing the day and on BOm at night.

Twenty-seven leams participated in the
rally, amongst them six entries from Aus-
tralia. Operating from O car was Peter
P2ZINUKIZUK, maintaining contact; the di-
rector of events, Wayne P292WW, upheid
communications from another wvehicle;
the vehicle setting up control was manned
by Bob P29BS. Finally, and bringing up
the rear in the sweep vehicle, a sturdy
4WD to ensure that all cars had managed
to get through safely, was Paul P2ONPL
Manned relay stations were in operation,
as well as field stations, and Rick P28ZFS
was working as a manned 2m repeater.
The complete success of the Indepen-
dence Weekend Car Rally has convinced
organizers to hold similar events through-
out the year and Peter P2ONUK intends to
participate as navigator in the next one.
Good work by the PNGARS!

The weekend of October 15-16 saw ac-
tivity for the Jamboree of the Air and the
Governor General of Papua New Guinea
opened the event on P28J0A. Widespread
interest was created, not only amongst
guides and scouts, but also among police
cadets with a view to forming a police
radio club.

So much from me and from Papua New
Guinea and my best wishes to avaryone.

POLAND

Jerry Scymczak
78-200 Bialogard
Buczka 2/3
Poland

RADIO-LOCATION CONTEST

Amateur radio-location contests in
Poland are becoming more and more
popular. The Radio-Location Contest is
organized in two bands, 3.5 MHz ang 144
MHz. Competitions in each band are sepa-
rate. Every entrant for the competition can
compete in both bands or in only one of
them. All participants of the contest are
divided into the following categories:

(a) women irrespective of age,
(b) teenagers (boys and girls under 15 on
January 1st of the year of the contest);

CT4UE in his shack.

(¢) juniors under 18;
(d) men more than 18;
{e) senlors over 40.

Women, juniors, and men are appraised
as a collective and as a team. The leams
taking part in the top competition—the
champlonship of Poland—represent prov-
inces. The number ol partakers from any
province is to be limited to threa in all
categories. Individual contestants can
take part in other competitions.

Every participant in the contest brings a
radlo receiver with antennas of one's own,
a magnetic compass or the other one, a
wristwatch, and a medical certificate of
one's health. The use of a radio recelver
with noises detectable at a distance of 10
melers is forbidden.

The organizer of the contest provides
every participant with a map of the con-
test terrain. The terrain of the contest is to
be predominantly arboreous and dif-
ferences in its levels cannot be greater
than 200 meters.

Five radio transmitters are to be placed
at distances not less than 750 meters
from each other. The overall length from
the start through transmitter number 5 is
to be 4-6 kilometers measured on the
map. The transmitters are to be hidden so
as not to be seen at a distanceof 3to 5
meters. The transmitters must not be
placed in buildings or impenetrable
places.

In each band, work the 5 transmitters
successively: first minute—transmitter
number 1, second minute—transmitter
number 2..., fifth minute—transmitter
number 5, sixth minute—transmitter num-
ber 1, and s0 on.

The emission A1 (telegraphy without
modulation) is used in the 3.5-MHz band
and A2 (telegraphy with modulation) is
used in the 144-MHz band. Recommended
keying rate is 30-45 marks /minute. All the
transmitters are to operate best at the
same frequency: 3500-3800 kHz in the
3.5-MHz band, and 144.500-144.845 kHz In
the 144-MHz band. The power output of
transmitters is to be 3-5 W and the stabill-
ty of frequency not worse than 0.05%.

After a starl signal one minute before
the keying of the first transmitter, com-
petitors in five-man groups run along al-
leyways 50-250 meters in length. When
they are at the ends, their radio receivers
are switched on and they begin to look for
the transmitters. The sequence of detec-
tion |s optional; however, transmitter
number 5 must be found obligatorily and
as the last. Transmitter number 5 ends its
keying when all the competitors reach

their goal. The time of the race and the
number of detected transmitters deter-
mine one's place In the contest.

PORTUGAL

Lulz Miguel de Sousa CT4UE
PO Box 32

S. Joao do Estoril

2765 Portugal

It is with greatl pleasure and personal sal-
isfaction that | write this first column for 73.
| will emphasize some aspects of the oldest
association of radio amaleurs we have in
Portugal, known as REP—Rede dos Emis-
sores Portugueses.

REP was first lounded in December of
1826 by Mr. D. Eugenio de Avilez, formerly
CT1AE, and other enthusiasts. It now has
approximately 1800 members, more than
50% of the Portuguese hams. In 1980, it
was recognized as a public utility by the
governmenl.

According to REP's constitution, we
have elections every two years to alect our
Board of Directors, and an Annual General
Meeting is held to present and approve re-
ports of the past year, including the ac-
counts.

Being a member of IARU, REP offers a lot
of services to its members. These are a few
of them: reception and shipment of QSL
cards from and to other bureaus, handling
the paperwork required for examinations
and new licenses, renewal of fixed, mobile,
or portable licenses, supply of technical
books, and publication of the REP maga-
Zine or an informative sheet every lhree
months. In either of these two publications,
members have the latest news about DX,
electronics, awards, telecommunications
via satellte, and other Important matters.

Every year, we celebrate our anniversary
and have a regional contest on VHF and HF
with all the Portugese regions (CT1M4, CT2,
CTa).

On Mondays at 2230 local time, a radio
bulletin is transmitted by CT1REP through
the repeaters and also on B0-meter phone.
In addition to this, REP gives assistance to
all i'umlgn hams who wish to operate from
this country. For those interested, we only
need a letter requesting this service.

Owing to the existence of reciprocal
agreements with some countries, It is very

easy to operate from Portugal. At this time,
we have reciprocity with the following
countries: West Germany, Austria, Bel-
gium, Denmark, Holland, Switzeriand, Swe-
den, United States of America, England,
Canada, Morocco, Brazil, Venezuela, South
Africa, and Bolivia. More details about this
will be given in the future.

The station that we have in REP is com-
posed of a Yaasu transceiver (FT-802 DM),
an FC902 antenna coupler, an SP-801 ax-
temal speaker, and an FV-801 DM, all this
offered by Yaesu Musen in Japan We also
work on VHF using a Kenwood transceiver.

On the air, mostly around the DX frequen-
cies, we might hear Portuguese hams using
several modes of transmission—SSB, CW,
SSTV, and RTTY. Some of them (very faw)
are also active through the satellites for
ham use. It may be of Interest to you to
know that we have 15 repeaters on VHF and
2 on UHF.

We have our weekly meeting on Monday
at 2100 local time. If you are in Lisbon, you
are kindly invited to visit REP's headquar-
ters, right in the heart of Lisbon. Last No-
vember, our good friend Frank Rose WI1TIV
came to see us and signed the Honour's
Book.

Our address is Rua D. Pedro V, 7-4°
phone 361186. Just in case you forget the
address, you may contact me at phone
number 2688318 during the evenings.

TAIWAN

Tim Chen BV2A/BV28
PO Box 30-547
Taipei, Taiwan 107
Republic of China

To direct the attention of our people to
the contribution of communications to-
ward world peace and social develop-
ments, the Directorate General of Posts,
Republic of China, has released a set of two
stamps for commemorating the World Com-
munications Year. Also, Chinese Posts and
Telecommunications Department has finai-
ly granted permission to a group of Italian
hams allowing them to operate in Talwan.

The DXpedition group, consisting of
three members (instead of four as previous-
ly raported) of the ARI DX Blue Team
2ZMOPBY, IZBVS/BV, and IZNYN/BV) ar-
rived In Talpel on September 18 via KLM Air-
lines. They were settled in a new hotel,
*Long Life," close to BV2ZA/BV2B,

On September 18, Mr. Hu, secretary of
the China Radio Association, lent hands to
take delivery of two transceivers (IC-740, IC-
2KL) and accessories from the customs at
the CKS International Airport, 45 kilometers
from Taipei City. A deposit equivalent to US
$150 approximately instead of customs du-
ty payment was placed for warranty of ship-
ping all imported articles out of the country
(ROC) within six months. As a matter of
fact, all rigs after operation were duly re-
shipped out and the deposit monay was re-
funded without any problem.

The Iimported equipment with a
2-element yagi and a vertical tribander were
set up at a GTH near a public park on the
roof on a 12-story building which Is spa-
cious for antenna installations and good
for both receiving and transmitting purpos-
as. The DXpedition station was dismantied
on September 24, a hall day earlier than the
set schedule because of a strong develop-
ing and approaching typhoon.

This Initial expedition activity was highly
evaluated by us. Local authorities are glad
to see that through amateur radio, we have
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done a lot in promoting International good-
will and friendship between people of the
world. Making eyeball QSOs further en-
hances better understanding.

Some local iImportant newspapers— The
United Daily, The China News Agency, and
The English China News—had good com-
ments on the worldwide friendly move-
ments of amateur radio. This has brought
to the attention of the public the progres-
sive quality and unique relations existing in
this field.

All visitors were entertained by the China
Radio Association at the Army Officers
Club. They were introduced to many impor-
tant officials at the party. Before their de-
parture for home in Milan, a sight-seeing
tour was arranged for them to visit the Na-
tional Palace Museum, where they found
great pleasure and relaxation.

| am pleased lo have contacted
I2ZMQP/BV, I2BVS/BY, and IZNYN/BV to of-
fer them a new country credit; it also made
my day to have the two-way communica-
tions domestically.

| hear a group of JAs are planning to
make a DXpedition to BV4and in January,
1984. | shall report in due course.

SWEDEN

Rune Wande SMOCOP
Frejavagen 10

8-155 DO Nykvarn
Sweden

FOX HUNTING

Eskilstuna Sandare Amatorer, Club
SK5LW, hosied the 1883 Swedish Cham-
pionships in Amateur Radio Direction
Finding (ARDF), popularly called fox hunt-
ing.

The championship is a combination of
one daytime and one nighttime hunt. Win-
ner In this combination was Christer
Eriksson followed by Gunnar Svensson, a
well-known name in these circles here.
Neither of them is a ham; this Is a sport for
anybody. Lelf SMS5EZM was third but win-
ner of the day event. The total number of
participants was 50, of which there were
two YLs. Kurt SM50W, al 65 years of age
an old-timer in ARDF, placed 39th and Is
still going strong.

The “toxes" were five very-low-powered
transmitters on B0-meater CW hidden in the
woods. The hunters were equipped with
maps, compasses, and small ARDF re-
ceivers. At night, a flashiight was needed.
Some hunters said that they preferred
rainy wealher because then they didn'
hesitate when they crossed a swamp
since they were already wet|

DX MEETING IN OREBRO

Club SK48X, Orebro Sandaramatorer,
arranged the popular annual gathering of
Swedish DXers, SK4BX is a very active
club some 150 km west of Stockholm. The
club members always participate in major
contests and the QSL cards on the walls
show that SK4BK is successful in the DX
pileups. The club runs one repeater on
VHF 1456850 MHz, and one on UHF
437.650 MHz, as well as a UHF beacon on
432 960 MHz

In early 1982, the club moved into a fine
bullding (restored by the members) locat-
ed just outside the city of Orebro. This
QTH has graat antenna possibilities and
the lack of immediate neighbors minimiz-
es the risk of TVI/RFI complaints. The an-

The ARI DX Blue Team in Taiwan. Left fo right: [2BVS/BV, ENYN/BV, BVZA/BV2E, and
RMQP/ABYV.

tenna tower is 40 meters high (130 L) with
a TH5DX beam just under the 20-ele-
ment Cue Dee yagi for 2 meters. Other
antennas are for 160, 80, and 40 meters,
and in the planning stage is an EME array
for 70 centimeters.

Over 50 DXers got to meet in Orebro,
some coming from as far away as the
mos! southern part of SM7, an eight-hour
drive by automobile. The top attraction
was the talk and slide show by Erik
SMBAGD, member of the DX Hall of Fame.
During the last ten years, Erik has made
quite a few very successful operations
from the most rare spots throughout the
DXworid.

Being a top-grade CW cperator, he has
made CW buffs as well as SSBers happy.
During the last eight months of 1982, Erik
toured the rare South Pacific islands and
worked 47 260 contacts.

He tried to limit the number of slides to
less than 300, but his interesting and witly
comments during the two-hour talk made
everybody wish he had brought more. The
last slides showed his QSL manager,
Joergen SM3CXS, plodding his way to the
mailbox through five feet of Nordic De
cember snow to pick up the dally pounds
of QSL cards. Joergen has now bought a
snowblower to speed up future QSLing.

The club's own DXpedition last summer
to OJ® Market Reef was shown by a pro-
fessionally made film with authentic re-
corded sound. Goran SM4DHF, Kenneth
SM4EMO, and Goran SM4HQO had to halt
their operation after two days because of
additional paperwork requested by the
Finnish licensing authorities which lucki-
ly was resolved. During that silent period,
they moved their rig and antenna a few
feet east on the tiny reef and worked
portable SM5! Market Reef is divided by
the Finnish-Swedish national border.

SK4BX had furthermore managed to get
a video recording from the Heard Island
DXpedition slide show narrated by Jim
VKSJKS himseif.

SWEDISH HAMS DENIED
SPECIAL WCY CALL

The United Nations declared 1983 as
World Communications Year. In most
countries, both the telecommunications
authority and the radio amateurs have ac-
knowledged the WCY by various special
activities. One way of giving WCY publici-
ty in many countries has been the issuing
of special WCY calisigns. In Sweden, the
league, SSA, appiied for this kind of a call
(suffix) to be used by ciub stations in each
call area. However, the Swedish licensing
authority, Televerket, has rejected this ap-
plication.
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MOTIONS TO IARU REGION 1
CONFERENCE

The International Amateur Radio Union
(IARU) Region 1 Division was formed In
1850 to promote the special interests ol
the member socletias in the International
Telecommunication Union Region 1 (Eu-
rope, Africa, and paris of Asia) and to rep-
resent their interests at ITU conferences.

The Swedish amateur radio league,
SSA (Sveriges Sandare Amalorer), has
senl three motions to the IARU Region 1
Conferance 1884, The first motion Is
about the Worldwide Grid-Locator Sys-
tem. In Europe, one system has been used
for years, primarily in VHF/UHF traffic. It
is extremely popular amongsl VHF/UHF
enthusiasts o collect locator squares ina
manner similar to hunting for DXCC coun-
iries. The new worldwide locator system
was accepted by Region 2 at the Cali Con-
ference in Colombia in 1983, 1o be used in
conlesis and for awards. Region 3 has
also accepled this. The motion from SSA
suggests an acceptance by Region 1 and
implementation on January 1, 1985. Basi-
EHII'&I‘. the world surface is divided Into
flelds by 18 lines longitude and 18 lines
latitude. These flelds are divided Into
aquares thal are 2 degrees longitude and
1 degree latitude, which will give very
good accuracy in determining QTH posi-
tion.

The second motion concerns the timing
system for EME tratfic which is ditferent
on 144 MHz than on 432 and 1206 MHz.
The SSA wants the |IARU to recommend
uniformity as well as a timing system with

one-minute sequences.

The third motion: Because of the colli-
sion between the satellite traffic and the
Region 1 VHF band plan for repeater
channels RB and R9 on 145800 and
145.825 MHz respectively, the SSA sug-
gests one solution: channel R9 should be
moved to 145.575 MHz (output). The bea-
cons that might be interfered with on
144,875 MHz (input) should be moved. If
and when the satellite organizations
move away from 145825 MHz, RS repeat-
ers could move back to their original fre-
quency.

Furthermore, the SSA suggests that
each IARU member society issue an ama-
teur-radio traffic handbook in their own
language, in addition to articles about
rules and regulations, to be published in
the member magazines. The lack of obedi-
ence concermning Intermnational telecom-
munication rules and regulations might
partly be due 1o lack of knowledge and un-
derstanding.

SSA MEMBERSHIP FEE

The 1984 membership fee Is 185 Swe-
dish kronor (approximately 25 US dollars).
The league issues the membership maga-
zine, QTC, eleven times a year, runs the
QSL bureau, and serves Swedish radio
amateurs in various important ways. The
work for the club is done voluntarily. The
only salaried employees are clerks at the
headquarters in Stockholm.

WEST GERMANY

Ralf Beyer DJINW
Opferkamp 14

3300 Braunschweig

Federal Republic of Germany

INTERRADIO "83

On the worid’s largest fairgrounds, the
Interradio '83 opened its gates from Octo-
ber 28-30, 1983, in Hannover, Germany,

Because of the size of the exhibition
area and the various activities taking
place at the same time, | first found my-
self at a poultry show. But finally | arrived
at hall 19, the place to meet radic ama-
teurs, computer freaks, electronics hobby
enthusiasts, and a fair number of equip-
ment and component manufacturers.

The approximately 50 booths were oc-
cupled by a dozen equipment manufactur-
ers, half a dozen computer firms, a similar
number of component manufacturers/dis-
tributors, and some firms offering soft-
ware support, books, and miscellaneous
material needed to organize the ham
shack. More than a dozen Institutions
were represented, including the nation-
al radic-amateur organization DARC,
AMSAT-DL, DIG, and others.

About 8500 people, including the presi-
dents of national radic-amateur societies
from England, Luxembourg, Sweden,
Spain, and The Netherlands, visited the
convention and many of them took the op-
portunity to join the presentations provid-
ed in two meeting rooms. Papers present-
ed included AMTOR, EME, and OSCAR 10.
An indoor “Bier-Garten" provided plenty
of room for get-togethers with old and new
friends and for the usual small talk.

The meeting of the DXers saw about 100
participants and Baldur Drobnica DJ&SI
showed a film about his earlier Glorioso
and Juan da Nova DXpedition. Baldur an-
swered questions on the lll-fated tour to
Spratly, of course, but fortunately he was
not forced to dwell on the details over and
over again.

About 250 young students were shown
around and many of them joined classes
held on fundamentals of electronics and
hands-on exercises for the construction
of small electronics projects. More than
100 kits for easy-to-build electronic cir-
cuits and 60 kits for experiments with a
microprocessor were sold at the show.

| enjoyed the meeting very much be-
cause of the variety of stimulating impres-
sions, but | could not find anything on the
international level which really tumed me
on. However, at least one interesting idea
in this respect was the discussion of bet-
ter support for future European DXpedi-
tions. Existing plans to form national DX
foundations seem to be channeled more
and more towards a European DX founda-
tion. A more sound financial support of
DXpeditions and a better service of Euro-

pean needs in this field could be desirable
outcomes of this move.



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.
GREAT FOR THAT AFTERNOON HOBBY.
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Video Modulalor Kt e gy
FM Color Organ Converts any TV 1o wdeo mohitor  Super s CLOCK KITS
S el s i‘i e it i Your old tavorites are here again. Ower 7.000 Sold to Date
M I NI See MUSIC COME | e marmer Complete kit VD-1  $7.98 Be one of the gang and order yours loday!
live! Herant
ﬁé;ﬁa Ffrftl"f “with Super Sleuth Try your hand at building the finest looking clock on the
MIKE rn-u*:}..l: e;_‘:n'p light Led Blinky Kit A super sensitive ampl- market Its satin fimish anodized aluminum case /00KkS greal
each  for, high, | /A grestatiention gei- ;E_: ;;g::;\”,s;,‘ﬁjg; anywhere, while six 4" LED digits prowide a highly readable
5 ler which alternately o
A super high performance FMwire- | mid-range  and | mashes 2 umboLEDs |for mondonng babysl] display. This is a complete kit. no exiras needed. and It only
iess muke kil' Transmils 8 stable lows Each indi- Use for name badges, | rOOm oOr as general pur- takes 1-2 hours to assemble. Your choice of case colors
Sgral up 10 300 yards with excep- | yidually  adjust- | buttons bl ﬁ:ﬂ;’;;“;"f"ﬂ:;: g ‘r"':'l' silver. gold. black (specify)
honai audio quality by means of s ; T panel hghts anything TS OUTpUL. fun : :
built in eleciret mike. Kit includes | 20 2NC OMVES UD | o ncon 310 15 voits | 15 voits, uses 8-45 ohm Clock kit. 12/24 hour, DC-5 p $24.95
rase mikg an-oll switch antenna L) Em LL uns on C[}I‘I‘IDIE!E it EL—1 Smﬂ-her '[:Ill:}tk ﬂ*th 1{} min ID T1f'|"'IEF' TE ‘:4 h‘:luf D'C_ szghgi
batt nd super nstructions Th oV $2.95 A
,fr:::.:n;..f‘:h:,.;:,,, i C , $5.95 For wired and tested clocks add $10.00 to kit price
T ML [ eeoa SPECIFY 12 OR 24 HOUR FORMAT
EM-3 it g $8.95 Auns on 3-12 Vdc 1 wall out. 1 KHZ good for CPO
FM-3 Wired and Tested 19.85 [ Alarm. Aodwo Oscillator Compilete kot $2.95 A
: Tone Decoder -
eless Mike An interesting kit. small mike | der on a single PC
Transmits up to 300" to picks up sounds and converts | board Features 400-
any FM broadcast ra- —— them to light. The louder the 5000 Hzr agpustable — mage reEcton, fully tlunable auds) 1O recower
. uses any type ol sound. the brighter the light range wia 20 turn pot. voltage regu nidden subcarmers. divide by two PLL demody |
mike Runsondto 9V Type FM-2| |nciudes mike controls up to | 'aton 567 IC  Usetul lor touch tator for exceilent threshoid performance. ight
has added sensilive mike préeamp 3':}'1} W runs on 110 ‘l.l'.ﬁ.{: tonge burst detechion. FS5K_ eic ;a:: r:- .!.-:._ .;;anw-r_:n.r‘h’;rf I?Enir:: and
EIHGE’ E i Iﬁt H E 1i.-|L_1 ‘:3"' alﬁ'ﬂ EE‘ '.JEIE"':’ as- -E' 5!351E‘ Ti:nf" == - A L SRS SR f;
e B encoder Runs on 5 to 12 volts Suitd your satsliite TV system sround the A28
FM-1 kit $3.95 FM-2 kit §4.95 $6.95 Complete kit TD-1  $5.95 CiOSE 10 187 INCUSANG CINES RITSady Nive 873 AOw
E g it"'s awalizble in kit form af @ new low price Orde
5 . THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today
Siren Kil
Universal Timer Kit Mad Blaster Kit Produces upward and downward NEW ! WER ,
Prowides the basic parts and PC wail characteristic of a police 5 -
board required to provide a source | Produces LOUD ear shattering and siren. 5 W peak audio outpul, runs
gl precision Mg and pulse aAltenlign gething siren ke sgund on 3-15 wvaolts uses 3-45 ohm .
= ' ! Esaturad in & Radio Electronics magazing cover A complets Sateilite TV System reguites
generation Uses 335 imer IC and | Can supply up 1o 15 watls of speaker 1:H;r-furluhl'li: .ﬂ.ﬁ. ::n lrﬂt_'n:ln'.i.l.l‘.'qui- I!P?HGE-EI: tec TV a '.EPETI antenna, LNA [low notss ampli
nciudes a range of parts for most | ocbnoxous audhd Runs on 615 VDC Complete kit, SM-3 $2.05 B rceivur is now operaling In thousands of loca- figs). Racaver and Madulator
hming needs 50 Hz T B tons The AZ8 is sasy o bulld;, pre-stchad, R28 Racaiver Kit ~ 1295.00
= EE A ..*"l e = plated boards with screened component layoul A28 Receiver, Wired and Tested $398.00
UT-3 K §5.95 | mB-1 Kit L2 - e Sl TR K * " 35 sa [ assures accurate component placemant and the 120" K LNA 1296.00
TE-7 Asgy so.95 [l critical IF section and local oscillator are pre AM3 AF Modulatar $49.99
ngsembled and aligned! All parts are included Prices includa domastic UPS shipping
for tha R2IB; atiractiva case, power supply, and insurance
dosceiptiva oparating manual as wall as Qom-
. l - . l . l . plate assembly insiructions. Features of tha ra-
goiver include, dusl convarslon design for best
Resistor Ass'l Audio
Assortment of Popular values - % Cryslals Prescaler 600 MHz u--u-...m.
watt Cut lead for PC mounting 3 579545 MHZ $1.50] Make high resolution audio P ._n
center leads. bag of 300 of | 3000000 MHZ s$5.00] measurments. greal for musical FHEEEALEH W —
LINEAR ma g 40| ™ore 5 248600 MHZ ¢5.00] Instrumenttuning. PL tones, etc
10 $.35 | 7447 $ 65 $1.50 Multiphes audio UF";n frequency. Extend the range of your
1
260 e 7475 $ .50 Switches E‘Hﬂfcmhlf x10 o "h '::“' gives .01 counter to 600 MHz Works
8¢ 7490 $.50 | Minitoaale SPOT $1.00 AC Adaptlers resolution wit sec gate | I
356 | $1.00 | 74196 $1.35 | Pod Poopbuttons NO  3/81.00 | Good lor clocks nicaa | fime! High sensitivity of 25my. 1 [ With all counters. Less than
Sas $1.00 ! Lt i : ;::rjzr,an 110 VAL plug meq "'l'l'J'l-” 7 and built-in 1I|IEFII'I'I;| 150 mv sensitivity ‘EI'JE‘CFT'}‘ .
566 $1.00 Earphones 8 5 vde (@ 20 mA s100 | aQives greatl performance Runs 10 or -100
567 $1.25 3 leads 8 ohm -‘rmﬂlri“hﬂ""i“ bk 16 vac (@ 160mA $2.50 on 9V battery, all CMOS
f 3 KPErsg L& £ (Lp ¥ - »
L g SPECIAL it 51 00 12 vac @ 250mA  $3.00 | pPg.2 kit $29.95 | Wired. tested. PS-1B  §59.95
I $.50 | yyc00 $15.00 | mini 8 ohm Speaker Solid State Burrers PS-2 wired $39.95 Kit, PS-1B $44.95
EE;; :::g 10116 $ 1.25 | Approx 2'." duam Round cmall burrer 450 Hz B dB sound
=l e iype for radios mike &ic outpul on 512 wdc at 10-30 mA. TTI
1208 $17.50 | Y10 $2.08 Uit o8 6156 | 30 Watt 2 mir PWR AMP
72160 $21.00 Slug Tuned Coils AC Outlel Simple Class C power amp features 8 times power gain. 1 Win
CMOS 7107C $12.50 | Small 3/16" Hex Siugs turned coil | Panel Mount with Leads | far B out. 2 W in for 15 out, 4Win for 30 out. Max outputof 35 W
a0 50| 5314 § 2.95 |3 wms 10 for $1.00 pakdhre ble val | th all parts. | nd T-R rel
4013 50| 5375AB/G $ 295 CAPACITORS _I incredible value, complete with all parts. less case a elay
4046 (118 a:: 7001 $ 6.50 PA-1. 30 W pwr amp kit $22.95
A040 (] 11 TANTALUM ALUMINUM DISK CERAMIC
1 [Oipped Epoes Eipg Iroiyghic 16V gae /5100 TR-1, RF sensed T-R IEIE}F kit 6.95
e 59,00 1.5 uF 25V 3/§1.00 1000 uF 16V ada $30 16y - 1smieo |
511 N 500 uF 20V Asal i IRT A 20/81 00 Power Kit
4518 ﬁ gg *FEHHITE _BE'TEFM 1.BuF 25V 3/51.00 150 oF 16V asai 55100 100 0F 208100 | MRAF-238 transistor as used in PA-1 ISUFF:' -
5639 piippgengiege sl o 3 22 uF 25V 3/31.00 104F 15V Raceai 105100 04T 16V 208100 | 8 50ab gain 150 mhz $11.95 | Complete tnple regulated power
£1.75 P Haion Beety L% AN ] supply provwdes vanable 610 1B volis at
Sockets DC-DC Converier S FrE”T RF actuated relay senses RF | 200maand+SallAmp Excellent load
READOUTS A Pin 10/52.00 5 wic «nput prod -9 vdc & JDma Min: = " iz regulation. good liltering and small
N e 14 Pin 10/$2.00 8 wilc proauces - 15vde i@ 35ma $1.25 |BW SQLE 31.50 ea (1W) and closes DPDT FE’EH'}" size Less transformers requires 6 3 V
Do e ah S 16 Pin 10/%2.00 = ¢ Cows For HF sensed T-H relay 21 A and 24 VCT
AN T2 7T .3} & 100 24 Pin 4/52.00 25K X Ty Tom Pt $1.00 SOTaguE - 3-40 pi TH-1 Kt “.55 Completle ki PS-3LT $5. 95
P TEAY &Y C A 7 bo ?E Pin '."‘?m it 20 Tun Trem POt "_ ﬂ - E!ib'-ﬂ' ;j'jprﬂprlfﬂq
40 Pin 3/$2.00 50 ea OP-AMP Special \}1
| TLEI15741 i iy o par T4 o= - L {3
Diodes Crystal Microphone BI-FETL -3-"_ Direct pin for pan 741 C = but S00 000 MEG
TRANSISTORS . A o Mini RG-174 Coax nput 2. super low 50 pa mput curs Lﬁ POWEr dram
51V Zener 20/81.00 | Small 17 diameter ‘o™ thick 10 1. lor $1.00 50 tor onl $9 DO 50 10 for $2 00
ZRIEOE WP - F 1541 90 ING14 Type S0/$1.00 |Crystal mike carindge $75 ¥ :
vt | muass | TKV.2AMD W19 Coax Connector % Voit Battery Clips TBMG $1.25 7812 $1.00
e wen ot  taaee | 100V 1AmD  15/81.00 Chassis mount Nice quality chps S for $1.00 TMG $1.25 Reguiators 7815 $1.00
coRL TRy BNC type $1.00 | » Bubber Grommets 10 for $1.00 723 $.50 7905 $1.25
2M4818 FET C-F 43100 IO $1.15 r912 $1.25
a0 PIE CoF 441 00 | Parta Bag _ ____Cosneclom TROS $1.00 7315 $1.25
2ralie =F Ay oo 25 AMP annt ol chohes 51-;‘-__.;;1 F S =T e l*"mr‘[;t‘ Qo Contad '; our
FHITTY PN Seiecon 11 50 £t g e e A g b Sy B Y TROON SRR Shrink Tubing Nubs Mini TO-92 Heat Sinks
NG TS L NPN V1200 100V Bridge o S (W0 pci S100 1 bag (FRpc) SEIE | prow 75 ea Nice precut poes of shnnk e 17 5 Thermaiioy Brand 5 lor §1.00
Power Tak WP 40w 39100 £1.50 each Leds - your choice. please specify shink 10 s Graat for sphces S0/51.00 To-220 Heat Sinas 3 tor $1.00
Pows Tas P 40W 3100 -
i i oo e g ety e mumetor e /41 [ Opto Isolators - 4N28 type o Ssoe
= d
NPW 3904 Type T-R sas2se | Minmi-Bridge S50V Opto Reflectors - Photo diode + LED i $1.00 ea.
PNP 3908 Type T-A S8/43 80 1 AMP Yarsciors Molez Pins COS Pholoceils
SRR L 2 for $1.00 Motorola MY 2209 30 PF Nominal cap 20-80 PF - Tunabis range Moses aiready Drecut o ength of 7 Pertect Aessstance wares with hght 250 phma to
meT 15100 . 50 sach or L3100 for 14 pin sochets 0 for §1.00 gver J meg 3 for §1.00
e e
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THE MOSTAFFORDABLE

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT])

e -aape SElees SEREe S e AR -SSEEe- Sl SIS = -

JUST LOOK AT THESE PRICES!

FEATURES:

e SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.

SELECTIVITY THAT CAN'T BE BEAT! BOTH

8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT £ 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

Band Kit

10M,6M,2M,220 $680
440

$780

Wired/Tested

$880
$980

Both kit and wired units are complete with all parts, modules, hardware, and crysials.

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site linking, crossband, and remofe base.

HIGH-PERFORMANCE
RECEIVER MODULES

i

R144 Shown

® R144/R220FM RCVRSfor2Mor220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
in if, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch,.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

® R451 FM RCVR Samebutforuhf. Tuned line
front end, 0.3 uV sens. Kit only $138.

e R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kits only $118.

Also avail w/4 pole filter, only $98/kit.

® R110VHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

® R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.

amlronics ®
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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

(UP TO 50W WITH OPTIONAL PA).

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

TRANSMITTERS

® T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $68/kit.

@ T451 UHF FM EXCITER 2 to 3 Watts on 450
ham band or adjacent freq. Kit only $78.

® VHF & UHF LINEAR AMPLIFIERS. Useon
either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

® A16 RFTIGHT BOX Deepdrawn alum. case
with tightcoverand noseams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

ACCESSORIES

e CORKITS With Audio mixer, speaker ampli-
fier, tail & time out timers. Kit only $38.

e CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

e DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones®, e.q., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $30

® AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features,
Only $90. Requires DTMF Module.

® HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz
HRF-220 for 213-233 MHz
HRF-432 for 420-450 MHz

£38
$38
$48



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

New low-noise microwave transistors make For SSB, CW, ‘n‘w FM," etc. Why pay big
preamps in the 0.9 to 1.0 dB noise figure bucks for a multi mode rig for each band? Can
range possible without the fragility and power be linked with receive convertersfortransceive.
supply problems of gas-fet's. Units furnished 2 Watts output vhf, 1 Watt uhf.
wired and tuned to ham band. Can be easily Exciter Artiina
retuned to nearby freq. Input Range  Output
28-30 144-146
For VHF
! 28-29 145-1486
Model XV2 28-30 50-52
Kit $79 27-27.4 144-144.4
Wired $149 28-30 220-222*
ify band 50-54 220-224
n:ndefsnd r_ﬁ:}ﬁrﬂ é (Specity ) 144-146 50-52
30, a 50-54 144-148
shown Models to cover every practical rf & if range to 144-146 28-30
listen to SSB, FM, ATV, etc. NF = 2 dB or less.
28-30 432-434
For UHF, 28-30 435-437
Tunable Antenna Receiver Model XV4 50-54 432-436
Model Freq Range Noise Figure Gain Price Input Range Output Kit $99 61.25 439.25
LNA 28 20-40 0.9 dB 20dB $39 58-32 144-148 Wired $169 144-148 432-436%
LNASO  40-70 0.9 dB 20dB  $39 VHF MODELS 50-50 28-30 *Add $20 for 2M input
ahlee ol 10 8% 38 | iwinCaeses G it
LNA 432 380-470  1.0dB 18dB  $45 Less Case $39 i SEas
LNA BOO 470-980 1.2dB 15dB $45 Wired $69 144-144 4 07-27.4
148-148 28-30
ECONOMY PREAMPS ey 20
220-222 28-30
220-224 144-148
022-226 144-148
o : 220-224 50-54
Durltradltlunal preamps, proven in years of 599.924 28-30
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify UHF MODELS 432-434 28-30 =
exact freq. band needed. Gain 16-20 dB. NF = i 435-437 28-30 VHF & UHF LINEAR AMPLIFIERS. Use with
2 dB or less. VHF units available 27 to 300 MHz. Kit with Case $59 432-436 144-148 above. Power levels from 10 to 45 Watts.
UHF units available 300 to 650 MHz. Less Case $49 432-436 50-54 Several models, kits from $78.
: Wired $75 439.25 61.25
® P30K, VHF Kit less case $18
e P30W, VHF Wired/Tested $33 LOOK AT THESE
® P432K, UHF Kit less case 321 E I
e P432W, UHF Wired/Tested $36 SCANNER CONVERTERS Copy 72-76, 135- ATTRACTIVE CURVES!
144, 240-270, 400-420, or 806-894 MHz bands
P432 also available in broadband version to on any scanner. Wired/tested Only $88. [' ] ] __' i |
cover 20-650 MHz without tuning. Same price J - k]
as P432; add "B” to model #. ' f, \ i i) 11
| | |} '
e == T . T
| L[N [N
SAVE A BUNDLE ON [ R ey, !
I i / A2 e =i S
HELICAL RESONATOR VHF FM TRANSCEIVERS! ] i;.kv;rm VERENR
PR EAM PS V7 R lr-*? Hrlrl u‘ul [E=] | o2 I"L.::;:n11-;ma-rs;mi.';“¢nu I
Typical Selectivity Gurves

FM-5 PC Board Kit —= ONLY $178
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for 2M or 220 MHz.

of Receivers and
Helical Resonators.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROMTHE
VALUE LEADER:

1. Largest selection of vhf and uhf Kkits
in the world.

2. Exceptional quality and low prices due
to large volume.

Fastdelivery; most kits shipped same day.

Qur lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. The combination of a low noise amplifier
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.

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $60.

L

4. Complete, professional Instruction
manuals.

5. Prompt factory service available and

ioda Tuning Range, F‘$rn:e While supply free phone consultation.

HRA-144 143-150 MHz 49 lasts, get $60 -

HRA-220 213-233 MHz $49 cabinet kit ftee when 6. In business 21 years.

HRA-432 420-450 MHz $59 you buy an FM-5 Transceiver kit. 7. Sell more repeater modules than IaH
HRA- ) 150-174MHz $69 Where else can yougetacom plete transceiver other mirs. and have for years. Can give
HRA-( ) 450-470 MHz $79 for only $178 quality features for much lower cost

e Call or Write for FREE CATALOG '_1__-__
& (%eand g{.oo 'grteﬂl II?(';'G for overseas mailing) am ronlCS, inc.

e Orderbyphone ormail ® Add $3 S & H perorder .-
(Electronic answering service evenings & weekends) 65-A MOUL RD. ® HILTON NY 14468

Use VISA, MASTERCARD, Check, or UPS COD. Phone: 716-392-9430

Hamtronics * is a registered trademark
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY 20 MHz
DUAL TRAGE OSCILLOSCOPE

Unsurpassed quality at an unbeatable price, the Hamsey oscilloscope
compares to others costing hundreds more. Features inciude a compo-
nent testing curcuit that will aliow you 10 easily tesl resislors, capacilors,
digital circuits and diodes ® TV video sync filter ® wide bandwidth &
high sensitivity ® internal graticule ® high quality rectangular CRT

® front panel trace rotator ® Z axis ® high sensitivity x-y mode ® very
low power consumption ® regulaled power supply *® built-in calibrator
® rock solid triggering * high quality hook-on probes

high quality
5 hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital
measuremeants at an amaz-
ingly low cost ® In-lina color
coded push buttons, speeds
range selection ® abs plastic
lilt 3tand * recassad input
jacks ® gyverigad protechon
on all ranges * 3% digit LCD
gisplay with aulo zero, auto
polanty & low BAT indiwcator

$5995

RAMSEY D-1100
VOM-MULTITESTER

Compact and raeliable, de-
signed 1o sarvice A wide varn-
ety of equipmenl. Features in-
clude ® mirror back scale

¥ gouble-jawalad precisign
moving coll * double over-
load protection ® an ideal low
cost unit for the beginner or
as a spare back-up uni

$4995

lest leads and battery
included

RAMSEY D-2100
DIGITAL MULTITESTER

A compact easy o use unit
designed o aperate like a pro
Featuring ® 3% digit LCD * low
BAT indicator ® all range over-
load prolection ® gverrange ndi-
cation & auylo-polanty
»Transistor tester * dual-siope
integration ® vinyl carrying case

$5495

hge lest leads, battery & vinyl
carrying case included

CT-70 7 DIGIT
925 MHz COUNTER

Lab qualily at a breakthrough price
Features ® 3 frequancy ranges each
with pre amp ® dual selectable gate
limes * gale aclivily indicator

® SUmV (i 150 MHz typical sensitivity
* wide frequency range ®* 1 ppm
ACCuracy

$41995

wired includes AC adapler

CGT-90 9 DIGIT
600 MHz COUNTER

The most versatile for less than $300
realures 3 selectable galelimes ® 9
digils ®* gate indicator ® display hold
® 2omy (@ 150 MHz typical sensitivily
® 10 MHZz timebase for WWV calibra-
tion ® 1 ppm accuracy

$14995

wired includes AC adapler

CT-125 9 DIGIT
1.2 GHz COUNTER

A 8 digit counter that will outperform
units costing hundreds more. » gate
indicator ® 2amV @ 150 MHz typical
sansitivity ® 9digit display * 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$16995

wired includes AC adapler

test ieads and batllery
included

e

-—

i B e Wi
-_

CT-50 8 DIGIT
600 MHz COUNTER

A versatile lab bench counter with
optional receive frequency adapter,
which turns the CT-50 (nto a digital
readout for most any receiver ® 25 my
(@ 150 MHz typical sensitivity * B digil
display ®* 1 ppm accuracy

$416995
wired

OM-700 DIGITAL
MULTIMETER

Professional guality at a hobbyist
price Features include 26 different
ranges and 5 lunctions ® 3% digit, %
nch LED display ® automatic decimal
placement ® aulomanc polarity

$441995

wired includes AC adapter

DM-700 kit | : £99.95
MP-1 probe set ... c.0 - 295

AGCESSORIES FOR RAMSEY COUNTERS

PS-2 AUDIO
MULTIPLIER

The PS-2 15 handy for high resolution
audio resolution measurements, mul
tiplies UP in trequency ® greal for PL
lone measurements ® multiphes by 10
or 100 = 0.01Hz resolution & buiit-in
signal preamp/conditionear

$4.995

wired includes AC adapler

Pa-2 kil . $39.85

master charge

LT ETE T T

CT-70 kit : $90.95 CT-90 kit ! §129.95 CT-125kit .. ... e 'h $149.95 CT-50kit ...... . $139.95
BP-4 nicad pack 895 OV-1 0.1 PPM over timebase. . . $58.85 BP-4nicadpack ......... ... 895 RA-1 receiver adapter kit 14.95
: e a5 ' : BPF-4 nicad pack 8.95
— & ]
i-_;‘__..j,l.u (113 l:u{-.u.ﬂ-’ FE @
{ ® I.IE)
_-.——1' -
II--._---'I--_ —

PR-2 COUNTER
PREAMP

The PR-2 15 ideal for measunng weak
signals from 1010 1,000 MHz = fiat 25
db gain ® BNC conneclors ® great lor
sniffing RF = ideal recewver’TV
preamp

$4.495

wired includes AC adapter

PH-2KWE o eenerisan . $34,95

PS-1B 600 MHz
PRESCALER

Extends the range ol
counter 10 600 MHZ * 2 stage preamp

yOur presani

® divide by 10 circuitry ® sensitivity
fomV & 150 MHr # BNC connectors
® Anves dany counier

$5Q95

wired includes AC adapler

PS-18 kit £49.95

TERMS: » satisfaction guaranteed = examine for 10 days: il nol pleased
return in original form for relund e add 6% for shipping and insurance o a
maximum of $10.00 » overseas add 15% for surface mail = COD add $2.50

Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, light loading ... 16.95
Low pass probe, audiouse . .......... 16.95
Direct probe, general purpose use . . . . . 13.95
Tiit ball, for CT-70, 90, 125 .. 3.95

e grders under $10.00 add $1.50 = NY residents add 7" sales lax = all kits

have a 80 day parts warranly. Wired units have a one year parts & labor
warranty

PHONE ORDERS CALL

716-586-3950

TELEX 466735 RAMSEY CI

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfield, N.Y. 14526

—a— N W
e p— e e — e
— A S E—
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John J Meshna Jr, Inc. ..

19 Allerton Street » Lynn, MA 01904 « Tel: (617) 595-2275

SELF STANDING COMPUTER TERMINALS

We acquired a small number of these beautifully made computer
terminals which were made by a major U. S. manufacturer. We

do not know all the details about them at press time, but we can
tell vou that someone lost over $2000 on each of them. They lose
you win. The terminals feature 3 micro-processors for powerful
capabilities, 106 key, Hall Effect ASCII keyboard, 10 user define-
able keys, EAROMs, 16K RAM, 48K ROM, serial RS 232 asyn-
chronous data communications, (synchronous optional), select-
able baud rates of 75-38.4K BPS, high resolution, 12" green
screen, composite video monitor, 80 X 25 line scrolling display,
built-in reverse video option, self-contained, lightweight, tightly
regulated switching power supply & more than can be fit in this
space. The terminals were designed to be daisy chained around a
central host computer and used as individual work stations. The
host system could then selectively address any machine in the net-
work for any message it may have. All units are visually inspected
prior to shipment. An operators manual is provided w/ each unit.
Shpg. wt. 55 |b. model no. MT 686 $289.00

With the addition of our TP 420 dual FDD system below, you can
create your own office system.

We offer the following as options: schematic pac. 3 lb. $ 10.00
USRT for synchronous data comm. w/ installation data $ 10.00
25’ RS 232 cable, 1 male & 1 female DB 25 connector $ 20.00

R OBAREEARANES

N g -

TP 420 DUAL MINI-FLOPPY DISC SYSTEM

The TP 420 is an extremely versatile mini floppy disc drive sys-
tem. It consists of 2 Shugart SA 400 5% floppy disc drives, as-
sociated logic, controller card, power supply, cooling fan, and
case. The TP 420 has a built in controller cara which features:
Z 80 A CPU, Z 80A DMA, Z 80A CTC, Intel 8271 controller
chip, 6K RAM, ROM, plus other goodies. We have been told
that the serial interface controller card within the TP 420 will
support up to 4 8" drives from the unused port on it. The con
troller card can be easily removed should you wish to use it on
some other system. Also built in is a tightly regulated, switch-
ing power supply which runs on 115/230 v 50/60 hz.. The TP
420 is shipped w/ the interface cable for the MT 686, data, &
schematics. Shpg. wt. 22 Ib. Stock no. TP 420 $300.00

PDR-27 NAVY RADIATION METER

Just released by the US Navy. They appear to be in excellent condition and include the
supply houses. 4 ranges 0.5 to 500 mr/hr. Removeable hand probe, detection of Beta
and Gamma radiation. With todays world conditions and perhaps proximity to a nuke
power station, it might provide a little insurance to own one of these instruments. With no
facilities to check or test, we offer AS IS, visually OK Schematic provided with each. We
have some accessones and offer as an option although not required for operation.
Shipping wgt. 22 Ib. PDR-27 Rad Meter $50.00
PDR-27 phones $7.00 Approx. 100 page Instr. Book $10.00
Hi Sensitivity GM tube $10.00 Low Sensitivity GM tube $5.00

The above listed tubes are aiready installed in the meter.

We are offering these as spares if desired.

PHONE ORDERS accepted on MC, VISA, or AMEX
No COD’s. Shpg. extra on above.
Send for free 72 page catalogue jam packed w/ bargains.
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DEALER DIRECTORY

Culver City CA

Jun's Electronics, 3919 Sepulveda Blvd., Culver
City CA 50230, 390-8003. Trades 463-1856 San
Diego, 827-5732 (Reno NV).

Fontana CA

Complete lines [COM, DenTron, Ten-Tec,
Mirage, Cubic, Lunar, over 4K electronic
products. for hobbyist, technician, experi-
menter. Also CB radio, landmobile. Fontana
Electronics, 8628 Sierra Ave., Fontana CA
92335, 822-T710,

San Jose CA
Bay area’s newest amateur radio store. New
& wsed amateur radio sales & service. We
feature Kenwood, ICOM, Azden, Yaesu, Ten-
Tec, Santec & many more. Shaver Radio, Inc.,
1378 So. Bascom Ave., San Jose CA 95128,
988-1103.

New Castle DE

Factory Authorized Dealer] Yaesu, ICOM, Ten-
Tee, KDK, Azden, AEA, Kantronics, Santec. Full
line of accessories. No sales tax in Delaware, One
mile off 195, Delaware Amateur Supply, 71
Meadow Road, New Castle DE 19720, 328-7728,

— =

Bloomington IL
Rohn Towers—Wholesale direct to wsers. 23%
to 34 % discount from dealer price. All products
available. Write or call for price list. Also we are
whaolesale distributors for Antenna Specialists,
Regency, and Hy-CGain. Hill Radio, 2503 G.E.
Road, PO Box 1405, Bloomington IL 61701-
0887, 663-2141.

Boise 1D
Hocky Mountain area’s newest ham dealer, Call
AJM first for AEA, Azden, KDK, Ten-Tec, But-
ternut, Cusheraft, and more! RJM -Electronics,
4204 Overland, Boise 11 83705, 343-4015.

—

Preston ID

Hoss WBTBYZ has the largest stock of amateur
gear in the Intermountain West and the best
prices. Call me for all vour ham needs. Ross
Distributing, 78 So. State, Preston 1D 83263,
H52-0830.

Littleton MA

The reliable ham store serving NE. Full line of
ICOM & Kenwood. Yaesu HTs, Drake, Daiwa,
B&W accessories. Curtis & Trac keyers. Larsen,
Hustler, Telex/Hy-Gain products. Mirage
amps., Astron P.5., Alpha Delta protectors,
ARRL & Kantronics instruction aids. Whistler
radar detectors. Full line of coax fittings.
TEL—COM Electronic Communications, 675
Great Rd. (Rt. 118}, Littleton MA 01460,
486-3400/3040,

Ann Arbor MI

See us for products like Ten-Tec, R. L. Drake,
DenTron and many more. Open Monday through
Saturday, 0830 to 1730. WBSVGR, WBSUXO,
WDBOKN, and WBRF behind the counter, Pur-
chase Radio Supply, 327 E. Hoover Ave., Ann
Arbor M1 48104, 668-8696.

Livonia MI

Complete photovoltaic systems. Amateur radio,
repeater, satellite, and computer applications!
Call Paul WDSAHO. Encon Photovoltaics,
27600 Schooleraft Road, Livomia MI 45150,
523-1850.

Hudson NH

Look!—hams, SWLs, and experimenters:
parts, books, gear, antennas, towers, Call for
quotes. Polearis ELECTRONICS CENTER,
61 Lowell Road (Route 3A), Hudson NH 03051,
AR3.5005.

Albany, New York
UPSTATE NEW YORK

Kenwood, ICOM, Ten-Tee, Belden, Cusheralt,
Larsen, Hustler, ARRL. Hy-Gain, B&W, MF],
Mirage. New and used equipment. Serving the
amateur community since 1942, Adirondack
Electronics, Inc., 1991 Central Avenue, Albany
NY 12205, 456-0203 (one mile west of Northway
exit 2W).

Columbus OH

The biggest and best ham store in the Midwest
featuring Kenwood and other guality products
with working displays. We sell only the best. Au-
thorized Kenwood service. Universal Amateur
Radio, Inc.. 1280 Aida Dr., Reynoldsburg (Col-
umbus) OH 43068, 966-4267.

Scranton PA

[COM, Bird, Cushcraft, Beckman, Fluke, Lar-
sen, Hustler, Antenna Specialists, Astron, Avan-
ti, Belden, W2AU/W2VS, AEA, Vibroplex,
HamKey, Amphenol, Sony, B&W, Coax-Seal,
Cover Craft, |]'W. Miller/Daiwa, ARRL,
Ameco, Shure. LaRue Electronics, 1112 Grand-
view St., Scranton PA 18500, 343.2124.

Dallas TX

IBM PCrApple aftermarket products; hobbyists’
electronics project kits: $50.00 complete modem
kit, subseription/satellite TV  decoder  kits,
EPROM  programmer/duplicator,  popular
memory 1C testers, data sheets, application
notes, and more than 8000 parts in stock. Semi-
conductors, discretes, video products, tools
Please write for vour free literature/catalog. In-
dependent Electronics, 6415-06 Airline Rd.,
Dallas TX 7T5205.

Baltimore/W ashington

Avantek transistors, amplifiers, oscillators, and
[LNAs. Coaxial cable and connectors. Blonder
Tongue dealer with Microwave laboratory. Ap-
plied Specialties, Inc., 10101¢: Bacon Drive,
Beltsville MD 20705. Wash. 595-5193, Balt.
782-2211. 7:30 am to 6:00 pm, Monday thru
Friday.

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 mention of mail-order business
or area code permitted. Directory text
and payment must reach us 60 days in
advance of publication. For example,
advertising for the May "84 issue must
be in our hands by March Ist. Mail to
73 Magazine, Peterborough NH 03458,
ATTN: Nancy Ciampa.

PROPAGATION

J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

EASTERN UNITED STATES TO:

GMT: o0 02 D4 05 08 10 12 14 W W 220 22
ALASKA 14 17 17 13A13A 01348 [3A )38 Tal 046 28] 2]
ARGENTINA 1417 17 |78 |78 7 |14 |218120A 2 1A 20A1 LEA
AUSTRALIA 21 |14 178 |78 178 | 7B [ 70 [14BYL&R] 14 [I1A[7]4)
CAMNAL ZONE 14°] 7 ) 7 7 T |14 | 14A] 21 J21A] 2] |1&A
ENGLAND 7 7 1 3A |3A | 3A |3AB| 14 | 21 21A] 14 |14R) 7
HAWAILI 2L 114 1L78.] 7 7 T | 3A |148| 14 | 21 |21A121A
INDIA I4B |78 | 7B | 7B | 7R | 7B | 14 |1&A| 14 |14E (140|140
JAPAN 1A IGB| 7B | 7B | 7 7 7 178 |78 | 7B | 7B |14A
MEXICO 48| 7 7 7 7 7 7| 14 [16A[21A |21A] 21
PHILIPPINES I4A| 7B |78 |78 |70 | 7B | 7B | 7B |L4B [14B |14B] 14
PUERTO RICO 1| 7 7 T 7 7 114 1881214 12141 21 |14A
SOUTH AFRICA |14 | 7 7 7 17| TA |21 J21A021A |21A 121 |14A
.55 H. A 3AI3A T |78 14 |21 |14 148 7B | TR
WEST COAST 21 |14 7 T T 1 3A |7 | 14 |21A121A [21A1 21

STATES

NITED

ALASKA 14A T 14 17 |38 | 3A | 3A |3A |38 |74 |14 |21 | 21
ARGENTIMNA 14 7 B |7B |18 | 7 TA | 21 [2IA121A (214 21
AUSTRALIA 21 14X 7B | 7B | 7B | 7B | 7R | 78 |14B | 14 |21A(Z1A
CANAL ZONE 14| 7 7 7 7 T |78 |14A ] 21 |21A |21 |21
ENGLAND 7 T 34 | 3A | 3a [3AB 7R | 14 |24 14 [14B 1 TR
HAWAILI 21A |14 | 7 7 7 7 13A ] 7 114 12l 21ai21a
INDIA 14B |14B| 78 | 7B |78 | 7B | 7B |1&B | 148 (145 148 148
JAPAN 21 |34 |7B | 7B | 7 7 F) i |78 | 7R |L4BEq{lGA
MEXICO lan | 7 7 7 7 7 70114 [16A 1214 214 | 21
PHILIPPINES 20 |14 |FB | TB |7 | 7B | 7B | 7 |H4B 11468 HAR [14A
PUERTO RICO 14 | 7 i 1 7 O TA 14A |21A [21A |21 [L4A
SDUTH AFRICA |14 | 7 7 7 |78 | 7B (14 121 [21IA §21A |21 [14A
U.5. 5 R: 7B |34 | 3A | 3A i B |7B |14 | 1& [14B |78 | 7B

ALASKA AL |Xa | 7A [ 3A|3A | 3A |3A |34 |74 1146 |21 |21

ARGENTINA 14A |14 |78 | /B |7B | 7 TH | I'4 |ZIA 214 P1A {21

AUSTRALIA 21A (21 |15 |14 (7R |78 |78 |78 4B |14 P1A 214
CAMAL ZONE 1541 TA 7 T 7 T T L& 121 [2TA 12141 71

ENGLAND TE | 7 | 3A | 34 [3AB|3AB| 7B |14B |14A | 14 [148 | 7B
HAWAIN FETY R T B N T O B T A T
INDIA 14 |1GAJIGB] 7B | 7B | TR | 7B | 78 |148 |14B (148 |148
JAPAN 2ial 2L Naplam | 7| 7 7 13 |3 1s Rid

P
MEXICOD 21 |16 | 7 7 7 7 T T |18 )21 [2IA 1214
PHILIPPINES ZIA1 21 (168 7B |78 | 7B | T T |148 JI48 (148 | 21
PUERTORICO {14Al 14 | 7 7 7 7 T o116 121 |21A 214 21
SOUTH AFRICA |14 | 7 Fj f 1TIB |8 |78 |14 121 |21A |21 (144
U. 5 8 A, 7B |JAB AR [3AB |3AB| 78 | 7R |14B | 14 [1&4B |78 | 7B
EAST COAST 21 |14 | 7 7 P3N e 2TAZIA Bl |

A = Next higher frequency band 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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Answering the call for an HF rig that goes everywhere, sounds great, and is
cost-effective, Yaesu proudly introduces the FT-77 Compact HF Transceiver System.

Computerized Design and Manufacture

The FT-77 design engineers utilized the latest computerized circuit board layout methods, resulting in a
compact, reliable transceiver with maximum utilization of available space. Automated insertion techniques are
used in assembly, providing improved reliability and quality control over earlier desians.

Operating Versatility

The FT-77 is equipped for operation on all amateur bands between 3.5 and 29.7 MHz, including the three new
WARC bands. Fully operational on SSB and CW, the FT-77 includes a dual width noise blanker (designed to
minimize the “Woodpecker™ or ignition noise), full SWR metering, R.I.T., and optional CW filter with wide/
narrm; selection. The optional FM-77 permits operation on the FM mode, with front panel squelch sensitivity
control.

Expandable Station Concept

Ideal for mobile operation because of its compact size and light weight, the FT-77 forms the nucleus of a
versatile base station. Available as options for the FT-77 are the FP-700 AC Power Supply, FV-700DM
Synthesized External VFO and Memory System, FTV-707 VHF/UHF Transverter, and FC-700 Antenna
Coupler, providing top performance at an extraordinarily low price.

Best of All, It's a Yaesu!
With most experience in transceiver design and manufacture, the Yaesu trademark is your guarantee of
quality and durability. We've got all-new technology and an all-new warranty policy to back it up.

See the FT-77 and the all new line of Yaesu HF, VHF, and UHF transceivers, receivers
and accessories at your Yaesu Dealer today! It's time you tried a Yaesu!

Price And Specifications Subject To Y{AE Eg@ \#/
Change Without Notice Or Obligation v{}u

The radio.

g for AllSeasons!

0283
v 83

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007
YAESU Cincinnati Service Center, 9070 Gold Park Dr. Hamilton, Ohio 45011 @ (513) 874-3100
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General coverage, Superior dynamic range,
2 VFO’s, 8 memories, Scan, Notch... COMPACT!

T1S5-430S

The TS-430S combines the ultimate in
compact styling with advanced circuit
design and performance. An all solid-
state SSB, CW, and AM transceiver, with
FM optional, covering the 160-10 meter
Amateur bands, it also incorporates a
150 kHz-30 MHz general coverage re-
ceiver having a superior dynamic range,
dual digital VFO's, 8 memories, memory
scan, programmable band scan, IF shift,
notch filter, all-mode squelch, and built-
in speech processor.

1'5-4305 FEATURES:

* 160-10 meter gperation, with general
coverage receiver
With 160-10 meter Amateur band cover-
age, including WARC 30. 17, and 12 meter
bands, it also features a 150 kHz-30 MHz
general coverage receiver. Innovative UP-
conversion digital PLL circuil, lor superior
frequency stability and accuracy. UP
DOWN band switches for Amateur bands
or |-MHz steps across entire 150 KHz-
30 MHz range. Two digital VFO's contin-
uously tuneslile from band (o band. Band
information: gutpul on rear panel,

« USB, LSB, , AM, with optional FM
Operates o’ USB. LSB. CW., and AM, with
optional FM, internally installed. AGC time
constant automatic: 1II'~. selected by mode

» Compact, lightweight design
Measures mm 10-5/8 (270) W x 3-3/4 (96)
H x 10-7/8 (275) D, inches (mm), weighs
only 14.3 lbs. 6.5 kg.).

* Superior receiver dynamic range
Use of 25K125 junction-type FET's in
the Dyna-Mix high sensitiv ity. balanced.
direct mixer circult provides superior
dyvnamic range.

» 10-Hz step dual digital VFO's
10-Hz step dual digital VFO's operate inde-
pendently, include band and mode infor
mation. Different band and mode cross
operation possible. Dial torque adjustable.
STEP switch for tuning in 10-Hz or 100-Hz
steps. A=DB switch quickly shifts “"B" VFO

to the same lrequency and mode as "A"

VFO, or vice-versa, VFO LOCK swilch pro-

vided. RIT control tunes VFO or memory.
LIP/DOWN manual scan possible using
optional microphone.

» Eight memories store frequency, mode,
and band data
Memories store [requency, mode, and
band data. Eighth memory stores receive
and transmit frequencies independently,
M.CH switch for operation of memory as
independent VFO, or fixed frequency.

» Lithium battery memory back-up
Estimated five-year lile.

« Memory scan
Scans memories in which data is stored.

* Programmable automatic band scan
Scans programmed band width. Scan
speed adjustable. HOLD switch interrupts
band or memory scan.

« IF shift circuit for minimum QRM.
[F passband may be moved Lo place inter-
ferring signals outside the passband. for
best interference rejection

*» Tuneable notch filter built-in
Deep, sharp. tuneable, audio notch filter.

* Narrow-wide filter selection
NAR-WIDE switch lor IF lilter selection on
558 and CW when optional filters are in
stalled. (2.4 kHz IF filter built-in.)

« Speech processor built-in
improves intelligibility. increases average
“talk-power?

* Fluorescent tube digital display

Indicates frequency to 100 Hz (10 Hz
modiliable).

» All solid-state technology
Input rated 250 W PEFP on 558, 200 W
DC on CW, 120 W on FM (optional), 60 W
on AM. Built-in cooling fan., multi-circuit
final protection. Operates on 12 VDC, or
120 /220/240 VAC with optlional
P5-430 AC power supply

* All-mode squelch circuit, built-in
+* Noise blanker, built-in
« RF attenuator (20 dB)

* Vox circuit, plus semi break-in with
side-tone

Specifications and pric

Optional AT-250 Automatic

Antenna Tuner

Designed to match the TS-430S in size,
color, and appearance. Functionally
compalible with any HF transceiver ol
200 walls PEP or lower, (Requires
manual bandswitching.)

¢ Covers 160-10 meter incl. WARC

* ABC Automatic Band Changing System
(when used with TS-430S) » SWR/Power
meter = 4 antenna terminals © Built-in
AC Power Supply.

Other optional accessories:
* P5-430 compact AC power supply.
= P5-30 or KPS-21 AC power supplies.
 SP-430 external speaker.
* MB-430 mobile mounting bracket.
o AT-130 compact anlenna tuner,
50-10 m incl. WARC.
o FM-430 FM unit.
» YK-88C (500 Hzl or YK-88CN (270 Hzl
CW tilters.
e YK-885N (1.8 kHz) narrow 55B filter.
* YK-88A (6 kHz] AM filter.
* MC-425 UP/DOWN hand microphone.
« MC-55 (8P) mobile microphone.
* MC-60A deluxe desk microphone.
* MC-80 UP/DOWN desk microphone.
* MC-85 multi-function desk microphone.
More information on the TS-430S is
available (rom all authorized dealers ol
Trio-Kenwood Communications. 1111 West
Walnut Streel. Compton, California 90220

KENWOOL

paceseter in amateur radio

eg are subject 1o change withowut notice or obligoflii
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