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Is Your Rig
A Health Hazard?
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Packages.

The SS-32HB is a new hybrid sub-audible
encoder plucked from Communications Special-
ists” Hothouse. It has grown through a cross of
the time tested SS-32, the subminiature SS-32M
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WHAT?

News from the Publisher |

What you'll notice right away is that we no longer have a ““Never Say Die" column. Wayne
is not dead or dying. He simply resigned his writing responsibilities. This is not a case of
“so-and-so resigned” meaning '‘so-and-so was ‘asked’ to resign.” No way. | got a note from
Wayne dated 4/5/85. In part, it said, "My loss of interest in 73 is no secret. . .list me as
founder and let's end the charade that I'm the editor.” Saturday morning, April 13, | went up
from where | live to where Wayne does (.8 miles). “Is there anything you'd like me to pass
along to our readers about you quitting writing—anything at all?”" No. "“Nothing, you're
sure?"” Nothing. And then he started talking with an old friend about amateur radio and 73
and how he had been the first person on the air from our shack on Ham-Day, March 24th.
He was. Is it say never write or Never Say Die? Time will tell. Wayne is not connected with

73 in any official way—nor has he been for some time—but his page is always here if he
wants it.

Three Notes:
1) A reader from Erie, Pennsylvania, wrote: .. .this is a first for me. But | nearly didn't

write because of your seventh point concerning mail (April “What?""; mail up 14%). | hope
this does make it..." It did. They all do. Let’s go for 20%.

2) A potential advertiser from a different time zone recently called me at home (which is
perfectly OK). | was running late and about 24 minutes away from playing in a basketball
playoff game. The phone rang. | picked it up. He said, “Hi, Jack..." | cut him off: “Hi,
(Blank), | can’t talk right now, I'm on my way out the door.” When we next talked, (Blank)
seemed a little bit subdued. “"What’s the problem?" | asked. “Well,” he said, “you said you

were out the door. Who can | deal with now?"’ We got the nuances of doors straightened
out.

3) A call came in from a nice lady who needed “one of those ham radios.” Could we help
her? “If you don’t mind me asking, why do you need one of these ham radios?"” Well, it

turned out that she wanted to get a rig for her OM for his birthday. He had been out of
amateur radio for some time, but now he wanted to get back in. She had had to wait until
he went out of town on business in order to make sure he was totally surprised. We put her
in touch with a dealer in her area and wished her the best of luck. “Now,"” | said, | suppose
you're going to tell me that his birthday is tomorrow.” *Yes, yes, and thank you so very, very
much for your heip!” “Well, that's what we're here for.” | felt a little bit stupid saying that,
but in retrospect I'm not sorry | did. Helping people out IS what we're here for.

Cﬂ:—aézxé Ler e —

73 for Radio Amateurs is a member of the CW Communications/inc. group, the
worid's largest publisher of computer-related information. The group publishes

57 computer publications in more than 20 major countries. Nine million people

read one or more of the group’s publications each month. Members of the group
include: Argentina's Computerworld/Argentina; Asia's The Asian Computerworld; Australia's Computerworld Australia,
Australian PC World, Macworld and Directories; Brazil's DataNews and MicroMundo; China's China Computerworld: Den-
mark's Computerworld/Danmark, PC World and RUN (Commodore); Finland's Mikro; France's Le Monde Informatigue,
Goiden (Apple), OPC (IBM) and Distributigue; Germany's Compulterwoche, Microcomputerwell, PC Well, SoftwareMarki,
CW Edition/Seminar, Computer Business, RUN and Apple’s; Italy's Computerworid ltalia and PC Magazine; Japan's Com-
puterworld Japan, Mexico's Computerworlid/Mexico and CompuMundo; The Netheriand's Computerworid Benelux and PC
World Benelux; Norway's Computerworid Norge, PC World and RUN (Commodore); Saudi Arabia's Saudi Computerworld;
Spain's Computerworld Espana, Microsistemas/PC World, Commodore World; Sweden's ComputerSweden, Mikrodatorn
and Svenska PC; the UK's Computer Management, Computer News, PC Business World and Computer Business Europe;
Venezuela's Computerworld Venezuela; the US's Computerworid, Hot CoCo, InCider, Infoworid, MacWorld, Micro Market-
world, PC World, RUN, 73, 80 Micro, Focus Publications and On Communications.

4 73 for Radio Amateurs = June, 1985

TAFF

EXECUTIVE EDITOR
Susan Philbrick

| MANAGING EDITOR
Steve Jewetl KATMPM

Perry Donham KW10

| EDITORIAL ASSISTANTS

Nancy Cook
Richard Phenix
Chris Schmidt KATMPL

DESIGNERS
Diane Ritson
Linda Drew

ASSOCIATES
I Robert Baker WB2GFE
John Edwards Ki2U
Bill Gosney KETC
Chod Harris VP2ML
Dr. Marc Leavey WA3AJR
Bill Pasternak WABITF
Peter Stark K20AW

TECHNICAL/IINTERNATIONAL EDITOR

F

ADVERTISING
1-800-44 1-4403

I SALES MANAGER
Jim Gray W1iXU
ASSISTANT SALES MANAGER
Nancy Ciampa

SALES REPRESENTATIVE
Ross Kenyon KA1GAV

MARKETING MANAGER
Hope Currier

GRAPHIC SERVICES DIRECTOR
Christine Destrempes

GRAPHIC SERVICES MANAGER
Dennis Christensen

MANUFACTURING MANAGER
Susan Gross

PRODUCTION SUPERVISOR
Dawn Matthews

FILM PREP SUPERVISOR
Robert M. Villeneuve

TYPESETTING SUPERVISOR
Linda P. Canale

PRESIDENT
Dabra Wetherbee

VICE PRESIDENT/FINANCE
Roger Murphy

ASSISTANT GENERAL MANAGER
Matt Smith KA1IE]

ASSISTANT TO VP/IFINANCE
| Dominigue Smith

DIRECTOR OF CIRCULATION
William P. Howard

CIRCULATION MANAGER
Frank Smith

DIRECT AND NEWSSTAND SALES
MAMNAGER
Raino Wirein
1-800-343-0728

DIRECTOR OF CREDIT SALES
AND COLLECTIONS
William M. Boyer

FOUNDER
Wayne Green WZNSDIM

PUBLISHER

| John C. Burnett




KENWOOQOD

pacesetter in Amateur radio

The Smallest HT!

TH-21A1/31AI41Al

Kenwood’s advanced technology brings you a new standard
in pocket/handheld transcmers'

Chmse 1l watt hlgh—
enough to "hit" most local
repeaters; or a battery-
saving 150 mW low.

'|||""|

e

Focket portabiit Y.
Kenwoﬂd s TH-series HTs
pack convenient, reliable
performance in a package
so small, it slips into your
shirt pocket! It measures
only 57 (2.24) W x 120
(4.72) Hx 28 (1.1) D mm
(inch) and weighs 260 g
(.57 Ib) with batteries!

Expanded fi

coverage (TH-21AT/A).
Covers 141.000-150.995
MHz in 5 kHz steps,
includes certain MARS and
CAP frequencies.
TH-31AT/A: 220.000-
224995 MHz in 5 kHz steps.
TH-41AT/A: 440.000-
449995 MHz in 5 kHz steps.
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OB TRANSCEIVER

TH 21AT!A +600 kHz,
simplex.

TH-31AT/A: —1.6 MHz,
reverse, simplex.
TH-41AT/A: £5 MHz,
srrrrplex

i =

Hubber ﬂex antenﬂa
earphone, wall charger,
180 mAH NiCd battery
DdEk wnst siram

The r&hargeable battery case snam securely
into place. Optional battery cases and adapters
are available.

The hlc:;h IFﬂDdC’[ case is scuﬁ remstant o retain
its attractive styling, even with hard use.

See your authorized
Kenwood dealer and take
home a pocketful of
performance today!

|

* HMC-1 headset with VOX

e SMC-30 speaker microphone

e PB-21 NiCd 180 mAH battery

e DC-21 DC-DC converter for mobile use

e BT-2 manganese/alkaline battery case

e EB-2 external C manganese/alkaline
pattery case

e SC-8 soft case for TH-21A/31A/41A

e SC-8T soft case for TH-21AT/31AT/41AT

e TU-6 programmable sub-tone unit

e AJ-3 thread-loc to BNC female adapter

» Service manual

More information on the TH-series HTs
is avallable from authonzed Kenwood
dealers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220
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N kenwooD

...pacesetter in Amateur radio

Up Iront and Center!

g & = * 21 Multi-function memory channels.
_7 5 / 7930 _.3" The TR-7950/7930 “remembers” fre-

quency offset, and optional subtone
The exceptional front-end salm::- channels. Memories 1-15 are for sim-
tivity and sensitivity, coupled with plex and "normal” repeater operation.
Kenwood’s excellent audio section, Memory pairs 16/17 and 18/19 are for
glvqs you lots to hear! Compact "odd-ball" splits. Memories "A" and
design makes this transceiver at “B" store upper and lower band scan
home in the shack or on the go!

limits. The radio "beeps” when

° LargE. EﬂS}"‘tD"fEﬂd bECkllghtEﬂ memﬂw channel 1 1s selected.

LCD readout.

Indicates receive/transmit frequency,

frequency offset, sub-tone selection,

memory status. An LED readout indi-

cates S & RF units, REVERSE, CENTER

TUNING, PRIORITY, and ON AIR.

* Programmable scanning, with
center-stop tuning.
Microprocessor technology allows
you to scan the entire 2 meter band,
or just a small portion of it. Scanning
stops on the center frequency during
band scan—a Kenwood exclusive!

* Extended frequency coverage.
Covers 142.000-148.995 MHz in
5-kHz steps. Repeater offsets are
automatically selected in accordance
with the ARRL 2 meter band plan. The
front panel "OS" key may be used to
allow manual changes in offset.

e Multi-function keyboard.
The 16-key DTMF pad can also be
used for direct frequency entry, sub-
tone selection, memory address and
scan programming. The keyboard is
illuminated for night time use.

=2Zmm FMN TRANSCEIVER

REM TONE HIGH 5CaAN
TO A

PRSSNSR— prra—

LOW CO = PRIORITY

TR-7950 optional accessories: e SP-50 mobile speaker
e TU-79 three frequency tone unit ® MC-55 mobile microphone

More TR-7950/7930 information is avail -
able from authorized Kenwood dealers.

¢ P5-430 power supply ¢ MC-46 16-key autopatch
e KPS-12 fixed-station power UP/DOWN microphone v
supply for the TR-7950 e SWT-12m, 100 W KE NWOOD
e KPS-/A fixed-station power antenna tuner
supply for the TR-7930 ¢ SW-100A/B power meters
e SP-40 mobile speaker ® PG-3A noise filter TRIO-KENWOOD COMMUNICATIONS
Model TR-7950 (45 watis} shown. TR-7930 is identical, but with 25 watts output 1111 West Wainut Street
Complete service manuals are available for all Trio-Kenwood transceivers and most accessories Compton, California 90220

Specifications and prices are subject to change without nolice or obligation



{ S o
Bash QRT

DICK BASH KL7IHP has closed the doors
on his amateur-radio publishing business.
Dick is probably one of the best-known fig-
ures in ham radio, and opinions of him are
rather sharply divided between the “love
him"” and “hate him" camps. Before the
VEC program came to fruition, it was com-
mon to hear comments like, "“He really
Bashed that test!” around the FCC exami-
nation room. Dick's The Final Exam study
books included a verbatim listing of the
questions and answers found on the FCC
exams. Many hams felt that the books en-
couraged memorization rather than under-
standing of the theory and regulations,
and they blamed Bash for everything from
CB radio to the declining sunspot cycle.
Others pointed out that the study guides
were strikingly similar to those published
for would-be pilots, engineers, and steam
fitters and bore a strong resemblance to
guides published for many years by the
ARRL. Now that the VEC program is under
full steam and the entire pool of questions
is in the public domain, Dick says he has
“nothing to sell.” Like him or not, Dick
Bash has left a permanent mark on ama-
teur radio.

VEC Three

A THIRD NATIONAL VEC has been ap-
pointed by the FCC. The DeVry Amateur
Radio Society, since the beginning a VEC
in the 9th call area, has expanded its op-
eration to encompass all United States
call areas. DeVry professor Jim Georgias
WOJUG says that their program offers "‘an
alternative based on experience in elec-
tronics education and a long dedication to
amateur radio.” You can contact Jim at
(312)-929-8500 for complete details.

Creme de la Ham

1985'S HAM OF THE YEAR was honored
recently at the Dayton Hamvention. John

Willig WBACE/4 received his award at the
annual Saturday-night banquet, with over

800 fellow amateurs looking on. Known as
“Mr. Hamvention,” it was John who, In
1951, came up with the idea of putting on
a little hamfest in Dayton, Ohio. This year's
Special Achievement Award went to Judy
Frye KGBP for her efforts in establishing

the all-volunteer amateur examination pro-
gram. Judy is responsible for many of the

methods and procedures used and was
cited by Senator Barry Goldwater as one of
the key individuals responsible for the ini-

tial success of the program. Rich Whiting
WOTN was the recipient of the Technical
Excellence Award for his work in develop-
ing the Teleconference Radio Network
(TRN). TRN is an on-the-air forum using
teleconferencing technology that allows
thousands of amateurs to participate in
discussions with notable figures and ex-
perts in the field of ham radio. 73 congrat-
ulates John, Judy, and Rich for their tire-
less efforts to better our hobby.

China Chat

SIGNALS FROM CHINA will be heard on
June 15th as a group of hams on tour pay
a visit to BY1PK. Plans call for operation
from 8:30 am to 11:30 am Beijing time. Ac-
tivity in China is really picking up, with new
stations popping up almost weekly now.
The operators are learning to work the pile-
ups, though most BY hams prefer to have
a casual rag-chew. Don't be surprised if
someone in Beijing answers your next CQ!

Space Balk

NASA HAS DISALLOWED any modifica-
tion to the Space Shuttle’s cargo bay to ac-
commodate a ten-meter antenna, severely
limiting the planned ham-in-space flight of
Dr. Tony England WOORE and John-David
Bartoe WANTZ. The ten-meter SSTV exper-
iment has been scrapped, but some two-
meter slow-scan will be attempted using
the window antenna and Motorola HT that
Owen Garriott W5LFL carried on his his-
toric flight. Tony has decided to empha-
size the educational aspects of ham radio
and will spend most of his limited operat-
ing time contacting radio clubs and
schools. The ARRL is acting as a clearing-
house for organizations wishing to partici-
pate. Several delays have set the orbiter's
scheduled launch back to mid-July; next
month’'s column will contain the latest
flight plan, or you can access the 73 RBBS
at (603)-924-9809 for up-to-the-minute infor-
mation.

Hamtastic!

HAM DAY '85 filled a few pages in the log
here at W2NSD/1. The crew at 73 was on
the air nearly all day, manned by Perry

Donham KW10, Chris Schmidt KATMPL,
and, of course, Wayne Green W2NSD him-
self. Visitors to the shack included Nancy
Cook, her daughter Rachel, and Hope Cur-
rier. From the letters we've received, Ham
Day introduced thousands of people to the
magic of amateur radio through individual

EDITED BY PERRY DONHAM KW10

demonstrations. We’ll soon be hearing a
flood of new calls on the bands!

Rules Revised

FIELD DAY RULES have been modified to
allow additional bonus points for packet-
radio contacts. The ARRL Contest Advi-
sory Committee, acting on a request by
Thomas Clements lll W1ICH, quickly ap-
proved a 100-point reward for completing
at least one packet QSO. You may add the
following to your Field Day rules: “An ad-
ditional 100 points can be earned by com-
pleting at least one QSO on packet radio
during the Field Day period. The repeater
provision is waived for packet-radio QSOs.
A packet station does not count as an ad-
ditional transmitter. On the summary
sheet, show packet radio as a separate
band.” Field Day will be held the 22nd and
23rd of June—Ilook for the 73 gang on the
air as W1XU!

Leaky Lines

THE ARRL has strongly opposed FCC
Mass Media Docket 85-38, which seeks to
relax quality standards for cable-television
systems, allowing larger signal leakage
levels in the 54-216-MHz band. In its com-
ments, the League stated, “it would ap-
pear that the proposed increase in maxi-
mum cable signal leakage levels is unnec-
essary to well-engineered, well-maintained
systems. . .Only those systems which ex-
hibit leakage levels in excess of presently
permitted leakage maxima would be re-
warded for their failure to adequately
maintain their systems by legalization of
existing rule violations.” The ARRL
pointed out that they receive between 4
and 10 communications weekly from ama-
teurs requesting technical assistance with
regard to cable-TV interference. During a
hearing in which FCC Chairman Fowler
went before the Senate Subcommittee on
Communications, Senator Goldwater
asked Chairman Fowler about the pro-
posed legislation, and whether cable-tele-
vision operators would still be responsible
for eliminating interference, regardless of
the level of leakage from the cable. Fow-
ler's reply: ““Absolutely!"

Code Convicts

NATIONAL VEC W5YI has been notified of
what may be the first documented case of
cheating on a volunteer-administered ex-
amination. Lakeville, Indiana, VE, Larry
Weaver KB9V, reports that his VE team ob-
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served two testees scribbling gibberish on
their exam papers during the Morse-code
portion of the session. Later, the pair
turned in sheets with perfect scores—for
the previous month's test! When ap-
proached, one of the applicants bolted for
the door, Form 610 in hand. The other con-
fessed that a third accomplice had se-
cretly taped the earlier exam with a micro-
cassette recorder. The FCC's Compliance
Branch is looking into the matter.

Sat Session Set

AMATEUR SATELLITES will be the topic of
the next North American Teleconference
Radio Net (TRN), scheduled for June 14th.
An overview of the OSCAR program will be
presented, including information on how
to get started in satellite communication,
how amateur satellites are launched and
built, and what kinds of plans are on the
drawing board for future OSCARs. Fea-
tured speakers for this TRN Include John
Browning W6SP, Rip Riportella WA2LQQ,
Tom Clark W3IWI|, John Champa K8OCL,
and Bill Tynan W3XO. This is a good op-
portunity to pick up the information you
need to get started in this exciting phase
of amateur radio. For information about
TRN, contact Net Manager Timothy Low-
enstein, c/o Midway Amateur Radio Club,
PO Box 1231, Kearney NE 68847-1231.

QRM?

A REPORT AND ORDER issued by the FCC
recently allows commercial broadcast sta-
tions licensed by the FCC and operating in
the Pacific outside of ITU Region 2 (North
America, South America, and Greenland)
to transmit on frequencies between 7100
and 7300 kHz. The Order stipulates that
none of the stations may coperate at any
time with their antennas aimed at Region
2. It also sets limits on the amount of ra-
diated energy that is allowed to leak into
Region 2 during the hours from 0800 to
1600 UTC: 12 dB below the major lobe for
antennas with gains greater than 15 dB,
and 6 dB below the major lobe for anten-
nas of less than 15 dB gain. It's not clear
yet just how much extra interference this
will cause on the already congested 40-me-
ter band,

Forty Phone

CARIBBEAN AMATEURS soon will be able
to use phone in the 7075-7100-kHz band.
Hams in Alaska and Hawail already have
this privilege. A petition filed last Novem-
ber by David Novoa KP4AM noted that the
Caribbean is the only FCC jurisdiction out-
side of the continental US where amateurs
may not operate in this segment. David
said that interference from broadcast sta-
tions makes frequencies above 7100 kHz
useless at night. He further reasoned that
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use of 7075-7100 kHz would promote inter-
national goodwill and would not interfere
with CW operation stateside. The FCC pro-
poses to amend Section 97.61, paragraph
1, limitation 1 to read, “The use of A3E and
F3E in this band is limited to amateur radio
stations transmitting from any location
other than the forty-eight contiguous
states.” The Puerto Rico Amateur Radio
Club suggests limiting the privileges to
Advanced- and Extra-class licensees.
Comments on the proposed rulemaking,
Docket 85-104, are due by June 17, while
reply comments should be in by July 17.

Packet Prize

A UNIQUE AWARD is being offered by the
Pacific Packet Radio Society (PPRS) to
encourage packet-radio enthusiasts to
stretch the limits of digital communica-
tion. The “Golden Packet” will be pre-
sented to amateurs who complete the first
terrestrial transcontinental packet net-
work link and will consist of either a
plaque or certificate suitably engraved for
all of the participating stations. The sys-

I'd help Ralph get down but he's
giving me a 1:1 swr!

tem used for the transcontinental link
must consist of fixed terrestrial digital
store-and-forward radio links using VHF
(greater than 144.1 MHz), UHF, or micro-
wave frequencies. Use of HF, satellite,
tropo, meteor scatter, or moonbounce is
prohibited. For complete details, contact
the Pacific Packet Radio Society, PO Box
51562, Palo Alto CA 94303.

Sudden Move

ALABAMA REPEATER OWNERS were sur-
prised by a letter from Frequency Coordi-
nation Chairman William Matthews
WA42ZVJ directing them to comply with a
20-kHz repeater spacing two-meter band
plan by July 1, 1985, or lose their coordi-
nated status. According to a story in the
W5Y! Report, Matthews wanted Alabama
to switch to the new band plan first, set-
ting an example for neighboring states
Georgia, Tennessee, Mississippi, and Flor-
ida. An Alabama repeater owner claims
that he “had heard nothing until a regis-
tered letter showed up saying that | had to
move."” There seems to be no room for dis-
cussion. As one owner said, "You can say
anything you want, but if you are not on

the new frequency by July 1st, you can for-
get your repeater.”

Battle Zone

AMATEURS HAVE WON a major battle in
North Carolina against a restrictive an-
tenna ordinance that would have limited
the installation of amateur UHF systems.
The proposal, which had been approved by
the Cumberiand County Joint Planning
Board, would have required a permit for
the erection of a “'satellite dish" of greater
than 42 inches in diameter and would have
banned dishes with a diameter greater
than 12 feet. Speaking on behalf of the
Cape Fear Amateur Radio Society, Bert
VanderClute NAERM pointed out that am-
ateur-radio operators often use antennas
similar in appearance to satellite-televi-
sion dishes. He then cited the great contri-
bution made by hams during times of
crisis, such as the communications pro-
vided by amateurs after a tornado devas-
tated the region last year. When the dust
had settled and the matter was put to a
vote, the hams won 4 to 1. Overwhelming
support from the amateur community and
a rational, well-presented argument were
the key to this victory.

Help!

WE HAD HELP this month from the W5YI
Report, Gateway, the ARRL Letter, and
Contributing Editor Bill Pasternak
WAGITF. We'd love to hear from you—send
your news items and photographs to 73
Magazine, 80 Pine Street, Peterborough
NH 03458, Attn: “QRX."

——




THE STANDARD OF EXCELLENCE

The world of CW, RTTY, and new DUAL AMTORY is as close
as your fingertips with the new brilliantly innovative
state-of-the-art microcomputer controlled EXL-5000E.

Automatic Studurmuﬂv::'d Eel;ﬂ to the most up tuldalc computer
technology, just a conso board can accomplish comp
automatic send/receive of Morse Code (CW), Baudot Code (RTTY).
ASCII Code (RTTY) and new ARQ/FEC (AMTOR).

Code: Morse (CW includes Kana), Baudot (RTTY), ASCI (RTTY),
JIS (RTTY), ARQ/FEC (AMTOR).

Characters: Alphabet, Figures, Symbols, Special Characters, Kana.
Built-in Monitor: 5" I:ugh rmluuun delayed persistence green
monitor — provides sharp clear image with no jiggle or jitter even
under ﬂuumscent lighting. Also has a provision for composite video

signal outpu
MMD Month, Date, Hour and Minute on the screen.
Feature: The built-in timer enables
completely automatic TX/RX without s attendance.
Selcal (Selective Calling) System: With this feature, the unit only
receives messages following a preset code. Built-in Demodulator for
High Performance: Newl duslgmd high speed RTTY demodulator has
receiving capability of as fnslas 300 Baud. Three-step shifts select
either | , 425Hz or 850Hz shift with manual fine tune control of
space channel forodd shifts. HIGH (Mark Frequency 2125Hz)/LOW
(Mark 1275Hz) t{:p: pair sdmwm only or Space Uﬂmﬁn‘}zd
copy or selective fading. AR features inc
m AFSK Modulator: A transceiver without FSK
function can transmit in RTTY mode by utilizing the high stability
crystal-controlled modulator controlled by the computer.
l"hnlnmphr CW, FSK Keyer built-in: Very high voliage, high
photocoupler keyer is provided for CW, FSK keying.
Cnnﬂmlmt Il Key Arrangement: The keyboard layout is ASCII
arrangement with l'un:tmn keys. Automatic insertion of LTR/FIG code
makes operation a breeze.
Battery Back-up Memory: Data in the battery back-up memory,
covering 72 characters x 7 channels and 24 characters x B channels, is
retained even when the external power source is removed. Messages can
be recalled from a keyboard instruction and some particular channels
can be read out continuously. You can write messages into any channel
while receiving.
Large Capacity Display Memory: Covers up to 1,280 characters.
Screen Format contains 40 characters x 16 lines x 2 pages.
Screen Display Type-Ahead SO ereseeetty
Buffer Memory: A 160-character

erasing one by one as soon as

they are transmitted. Messages

can be written during the receiving
state for transmission with battery
back-up memory or SEND function.
Function

mﬂemﬁnenﬁh&mmlmnf
a low-cost dot printer for hard copy.

Wide Range of Transmitting and Receiving:
Morse Code transmitting speed can be set from

the keyboard at any rate between 5-100 WPM (every word per minute).
on receive. For communication in Baudot and ASCII
Codes, rate is variable by a keyboard instruction between 12-300 Baud
when using RTTY Modem and between 12-6(0 Baud when using TTL
level. The variable speed feature makes the unit ideal for amateur,
business and commercial use.
Pre-load Function: The buffer memory can store the messages writlen
from the keyboard instead of sending them immediately. The stored
messages can be sent with a keyboard command.
“RUB-OUT” Function: You can correct mistakes while writing
messages in the buffer memory. Misspellings can also be erased while
u:mfurm:ﬂumsstminmchuﬂn'rrmury
Automatic CR/LF: While transmitting. CR/LF automatically sent
every 64, 72 or 80 characters.
WORD MODE : Characters can be transmitted by word
groupings, not every character, from the buffer memory with key-
board instruction.
LINE MODE operation: Characters can be transmitted by line
groupings I‘rum the buffer memory,
WORD-WRAP-AROUND operation: In receive mode, WORD-
WRAP-AROUND prevents the last word of the line from splitting in
two and makes the screen easily read.
“ECHO" Function: With a keyboard instruction, received data can
be read and sent out at the same time. This function enables a cassetie
tape recorder to be used as a back-up memory, and a system can be
created just like telex which uses paper tape.
Cursor Control Function: Full cursor control (up/down, lefuright) is
available from the keyboard. Test Message Function: “RY"™ and
“QBF" test messages can be repeated with this function.
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either
mark or space tone can be used to copy RTTY.
Variable CW : For CW transmission, weights (ratio of dot to
dash) can be changed within the limits of 1:3-1:7.
Audio Monitor Circuit: A built-in audio monitor circuit with an
automatic transmit/receive switch enables checking of the transmitting
and receiving state. In receive mode, it is possible to check the output of
the mark filter, the space filter and AGC amplifier prior to the filters.
CW Practice : The unit reads data
from the hand key and displays the charac-
ters on the screen. CW keying output circuit
works according to the key operation.
CW Random Generator: of CW
random signal can be used as CWreading
practice. LED Meter for
Tuning: Tuning of CWand RTTY is very
easy with the LED meter. In addi-
tion, provision has been made for attach-
ment of an oscilloscope to aid tumng
Built-in AC/DC: Fh:lwn:rs
switchable as Ilﬂ VAC;
220-240 VAC/ SﬂfﬁﬂHz + 13:8VDC.
Color: Light grey with dark grey
trim — matches most current trans-
| - ceivers, Dimensions: 363(W)
| vy x 1Z1(H) x 351(D) mm: Terminal Unit.
—EE Wi e Die Viour Iitsishd

Specifications Subject to Change

Eﬁrything built in — nothing else to buy!

EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED
AMATEUR-WHOLESALE ELECTRONICS

8817 SW. 129th Terrace, Miami, Florida 33176

FOR YOUR NEAREST DEALER OR TO ORDER:

Telephone (305) 233-3631

TOLL FREE...800-327-3102
Telex: 80-3356

=S

MANUFACTURER:
@B TONO CORPORATION
98 Motosoja Machi, Maebashi-Shi, 371, Japan

*Dual Amior: Commercial quality,
of the CCIR recommendations 476-2 for commercial requirements.

“When You Buy, Say 73"

the EXL-5000E incorporates fwo completely separate modems 1o fully support the amateur Amtor codes and all
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The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum
Hi Tech Repeater Line. It combines the latest state of the art digital techniques with the
best of Spectrum’s highly refined RF technology to yield “The Ultimate Repeater”! Operating
convenience and flexibility are emphasized without sacrificing traditional Spectrum reliability
and ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for

details. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters

Also Available.
ks STANDARD FEATURES

Autopatch/Reverse Patch, W/0 & 1 Inhibit Timeout Warning

Dial Pulse Converter Automatic CW ID & ID Command

Autodialer Remote Programming of 3 Timers for 2 different tim-
Phone Line & “Over the Air” Command Modes. Vir- ing cycles, or No Time Out

tually all functions may be turned On/Off Remotely. Microprocessor Memory ‘Battery Backup'

Touch Tone Control of ‘Timeout’, ‘Hang Time', Patch Autopatch AGC for constant levels

Timeout, TX Inhibit/Reset, Patch & Reverse Patch In- Local Status Indication via 12 Function panel LED
hibit/Reset, P.L. On/Off (w/optional P.L. board), etc. Display

M Up to 6 Auxiliary Functions. More with TTC300. Front Panel Touchtone Pad for Local Control

# Full 16 Digit Decoding with crystal Controlled NEW—Improved: Revr., UHF Xmtr., Power Supply!
Decoder IC Full Panel Metering: Rcvr. & Xmtr. functions plus

# Touch Tone Mute Voitages & Currents

B Unique Courtesy tone 30-75 Watt VHF & UHF Models

B “Kerchunk Killer” 100-150 Watt Final Amps Available

e Sl

('SC200X Controller & Interface Boards also available )

100 w UHF, 150w VHF Maobile Amp.

¥ Unusually massive “deep fin"” heat sink for cool operation & long life.
Allows much higher duty cycle operation than competitive units!
B Extremely heavy duty construction and top quality throughout
W Automatic RF Sensing # Automatic High VSWR & Over-
temp “Bypass” Mode
¥ Reverse Voltage Protected W For FM or CW
W FCC Type Accepted for Commercial Services

eWw

S

VHF 150W out UHF 100W out
SCA100MY 30Win | SCA100M 40W in
SCA 100M SCA100MV-10 610W in | SCA100M-10 10W in

Call or Write for Details

Z%,”/SPEGTRUM COMMUNICATIONS

1055 W. Germantown Pk, Dept. S6 » Norristown, PA 19403 » (215) 631-1710 = Telex: 846-211
10 73 for Radio Amateurs = June, 1985




e ————

3 1COM] rasmn: atL moos BEC-2 7 184

The Versatile 100 Watt
2 Meter Base System

For the ultimate in 2-meter » 32 buiit-in Subaudible Tones Fhe iG-271A. The 25 watt
communications, ICOM » High Visibility Display IC-271A has the same out-
presents the IC-271H trans- » S-Meter and Center Meter standing featues as the
celver with a hlgh'ddjn;ggic » Scanning Systems Memories, IC-271H, indudiEg -ng internal
range receiver a Mod-es and Programmable power supply, | 5.
wartt transmitter...And all . ly 2N R
the advanced functions of JICHMIEMWW ’

‘the latest CPU controlled Up/Down Scan
e e AW x 4%°H X 12%°D

Fxceptlnnar Htﬂndanrl

AG-25

» 32 fulFfunction Memories
with lithium battery backup

» 100 Watts, fully adjustable
on all modes

» Variable Tuning Steps, FM
5KHz and 1KHz; SSB 10Hz,
50Hz and 1KHz

internal
Constructian

Features: {Jm!onal' Features.

» 143 800 - 148.199MHz, switchable preamp, UT-15S
expandable for MARS opera-  CTCSS encoder/decoder
tion {encoder is standard),

IC-EX310 voice synthesizer,
IC-SM8 two-cable desk mic
and IC-SM6 desk mic. PLUS a
variety of power supplies...

'Ill [ IIIF"
IR gt T Y
§ T ¥ age 1 =i
i | A Tt - A

See the IC-271A(H] and

IC-PS30 system power supply,
IC-PSIS external or IC-PS35 other fine ICOM equipment at
internal power supplies. your local ICOM dealer today.

ICOM

First in Communications

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or obligation Al ICOM radios significantly exceed FCC regulations limiting spurfous emissions.  271H1084




MF] TUNERS

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

& MFJ-9408B, $79.95, 300 watts, SWR/Wattmeter, antenna switch on rear.
MFJ-941D 300 WATT VERSA TUNER II No balun. 8x 2 x 6in. eggshell white with walnut grained sides.
. MFJ-845, $79.95, like MFJ-940B with balun, less antenna switch.
sl omed s Py N3 343755, e M - S8 i L, e
3 : ront 1, ter.

(+$4)  New SWR/Wattmeter! More accurate. Switch selectable 300/30 Optional moblle hrl':!ﬁﬁﬂl‘ ;EDE, 945, 944. $5.00.

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 airwound Inductor! Larger more efficient
12 position alrwound 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 lines.

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.

/ MFJ-900 200 WATT VERSA TUNER

Matches coax, random wires 1.8-30 MHz. “915

Handles up to 200 watts output; efficient E
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.

Easy to use anywhere.

MFJ-9498B

il VERSA TUNER I

DELUXE VERSA e 522915

TUNER I | o - _ o :

S'laq'.-" MFJs best —— | e . : . K‘at: ;EEP (+$10)
(+4) m'“ - — and match any feedline

continuously from 1.8 to
30 MHz; coax, balanced
line or random wire.
Buiit-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
BTl o capacitors. 12 position In-
ductors, Ceramic rotary
i switch. All metal black

e, . cabinet and panel gives
RF| protection, rigid con-

Tuner II. Matches avery-
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.

Bulit-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 | 5y A
pasition air-wound in- N %
&

ductor; coax connectors,

. struction and sleek styi-
binding posts, black and @ & ing. Flip stand tilts tuner
beige case. 10x 3 x 7 in. for easy viewing.

5% 14 x 14 inches.

MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

S32 95 Meet ““Versa Tuner V. It has all the features you asked (200 and 2000 watts). Meter light requires 12 VDC. Optional AC adapter
® for, including the new smaller size to match new smaller rigs - MFJ-1312 s available for $9.95.
(+310) oniy 103/4"W x 4 1/2"H x 14 7/8"D. 6-position antenna switch (2 coax lines, through tuner or direct, random/
Matches coax, balanced lines, random wires — 1.8 to 30 MHz. 3 KW PEP- balanced line or dummy load). S0-239 connectors, ceramic feed-throughs,
the power rating you won't outgrow (250 pf-6KV caps). binding post grounds.
Roller Inductor with a 3-digit turns counter plus a spinner knob for precise Deluxe aluminum low-profile cabinet with sub-chassis for RF| protection,
inductance control to get that SWR down to minimum every time. black finish, black front panel with raised letters, tilt bail.
Bullt-in 300 watt, 50 ohm dummy load, bulit-In 4:1 ferrite balun. MFJ-981, $239.95. 3 KW, 18 position switched dual inductor.
Bullt-In 2% meter reaas SWR plus torward and reflected power in 2 ranges SWR/Wattmeter. 4:1 balun.
ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO I
OBLIGATION. IF NOT DELIGHTED, RETURN WITH- A ONGLN O U5 YOUR BranEsy P
: DEALER, CALL TOLL-FREE VISA'
INJDAYS FOR PROMPT REFUND (LESS SHIPPING). : m.

* One year unconditional guarantee » Made in USA. 800-647-1800. cai 601-323-5869 - ——

» Add shipping/handling shown in parenthesls MFJ ENTERPRISES. INC. In Miss. and outside continental USA h.._.‘.“»&

» Call or write for fres catalog, over 100 products. I Box 434, Mississippl State, MS 39782 | Telex 53-4590 MFJ STKV N NS
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Striking Performance
. « « With ease!

Bred from the high technology that enabled the Silverline to outperform any other
dish on the market, the new CONTINENTAL CX-105 sets standards previously unsurpassed.
The new CONTINENTAL CX-105 utilizes the Continental scissor truss rib

support system. High quality aircraft aluminum maximizes strength while
still maintaining light weight for easy UPS shippability. To greatly reduce
assembly and installation time the CONTINENTAL CX-105 features the
following innovations:

® Radar mesh screen which
simply slides into rib extru-
sions.

® Pre-Bent parabolic guards
that ensure high perfor-
mance

® A new Pinhook designed
to reduce sidelobes.

ALSO

& Approved for 2-degree
spacing
® 10 year warranty

A revolutionary new
mount designed for single
handed elevation and
declination settings.

(503) 656-2774 or 1-800-331-27/74

CONTINENTAL SATELLITE SYSTEMNS
1 59450 SE For-NMor Court
C lackamas, Oreqgon <7015

FTelex 2994858 CSAT UK




Bob Roehrig K9EUI
314 5. Harrison Street
Batavia IL 60510

Tune In the TU-1000

Has your RTTY budget hit bottom? Then dust off
that soldering iron — K9EUI’s no-nonsense terminal unit
gives store-bought performance at a build-it-yourself price.

he TU-1000 is a state-of-

the-art terminal unit for
RTTY that equals or exceeds
the performance of most
units available today. The
design intent was to have a
circuit that could be built
easily. With a minimum of
fuss, you can get on RTTY

with the features and perfor-
mance expected of com-

mercial units:

® Tuned circuits employ
the latest active-filter tech-
nology that eliminates bulky
toroidal inductors and the
need for hand-selecting
components

® Input filtering ahead of
the limiter prevents unwant-
ed signals from reaching the
limiter

® Continuously-adjustable
shift from 50 to 850 Hz

® Only one internal adjust-
ment required prior to oper-
ation and no selection of
components needed

® RS-232 data output inter-
faces with modern termi-
nals, microprocessors, code
converters, or current-loop
drivers

® RS-232 and relay driver
output from autostart cir-
cuit

® Switchable low-pass
post-detection filter for opti-
mum results at different
data rates

® Squelch circuit clamps
data output in marking state
when no data is present

® Data-invert switch for in-
verted input signals

@® Sensitive input works off
any audio source of at least
75 mV rms

® Automatic slicer bias
compensates for signal
fading

Circuit Description

Input stage ICTA is a com-
bination high-pass filter and
follower. It rolls off below
1000 Hz while presenting an
input impedance of about
50k to the audio source.
Thus it is suitable for con-
necting to the record output
of many modern receivers
as well as a speaker output.
The high-pass filter provides
at least 40-dB rejection to

14 73 for Radio Amateurs » June, 1985

60- and 120-Hz hum and rip-
ple. The output of this stage
presents a constant low-im-
pedance source for the next
stage.

IC1B and IC2A form high-
pass and low-pass filters
which act as a broad band-
pass filter. This filter rejects
frequencies outside the de-
sired range. In the desired
range of 2 to 3 kHz, re
sponse is flat within 1 dB.
Outside this range, a 6-dB-
per-octave roll-off occurs.
Submultiples of this range
are the frequencies that
cause the most problems.
Frequencies in the 700-to-
1000-Hz range are attenu-
ated at least 20 dB, prevent-
ing their harmonics from
capturing the limiter.

IC2B is a limiter stage
which has a gain of 1000.
This stage delivers a con-
stant amplitude signal to the
active channel filters. Un-
like some other TU designs,
this limiter is self-biased,
which eliminates the need
for a touchy adjustment.

The channel filters consist
of IC3 for mark and 1C4 for

space. These devices con-
tain a 3-stage active filter

with 2 tunable elements. By
tuning both adjustable sec-

tions, the filter can be tuned
over a wide frequency range
and still maintain a uniform
output level. Gain of the fil-
ters is set by divider R11/R12
and the filter input resistors
R13 and R23. Filter Q is set
by R21 and R35. The mark

filter, 1C3, is tuned to 2125
Hz with R14. With 2125 Hz
applied to the input of the
unit, adjust R14 for maxi-
mum signal at pin 15 of IC3.
The peak-response signal
level at the tuning-indicator
points is 6 volts p-p. R27 is a
dual 10k pot on the front
panel and is the space tun-
ing control, or shift control. |
suggest using a pointer knob
on the shift control with cali
bration marks on the panel
for the 4 main shifts of 85,
170, 425, and 850 Hz.

The filter ICs have a
fourth op-amp stage that is
used with diodes CR1
through CR4 to form full-
wave, absolute-value detec-
tors. The mark-detector out-



““PEP Into an-antenna. EIMAC

was right there to meet require-
ments with its 3CX1200A7 tube.

for small spaces.

RF cabinets of many linear
amplifiers currently use the
EIMAC 3-500-Z tubes. The new
3CX1200A7 for design takes size
into consideration and, by de-
sign, is recommended as a sin-
gle, low-cost replacement for a
pair of EIMAC 3-500-Z tubes for
new amplifier designs.

“When You Buy, Say 73"

e 29" dia. x 6.0" long

* Plate dissipation: 1200 watts

e Glass chimney SK-436
available

* Standard EIMAC SK-410
socket available

More information is available on
the new EIMAC 3CX1200A7 tube
from Varian EIMAC, or any Elec-
tron Device Group worldwide
sales organization.

Salt I.ﬂ:e ﬂit)'.« Utah 84104

'I'e&apl'lmm‘l - 972-5000
Varian AG

Steinhauserstrasse

CH-6300 Zug, Switzerland
Telephone: 042-23 25 75

varian
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- | Volunteer Examiners

| HAM-DAY '85—
| Are You Ready?

"~ | TenMilion Resistors:
The Incredible Digiohm

| PRIVATE
| EARTH
STATIONS
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FIRST WITH US, I _
THEN THE WORBDN = i oo

Better communications start with your subscription

to /5 for Radio Amateurs

YE S' Start my no-risk subscription today and send me 12 issues
+ of 73 for $19.97. I'll save 33% off the newsstand price!

[J CHECK/MO [ Bill Me (plesse make check paysble w 73)

Name
Address
City State A Zip

for Radio
Canada & Mexico $22.97, 1 year only, US funds drawn on US bank. Amateurs
Foreign surface $39.97, | year only, US funds drawn on US bank. .
Foreign airmail, please inquire. Please allow 6-8 weeks for delivery. PO Box 931, Farmingdale, NY 11737




put is a positive voltage and
the space detector is a nega-
tive voltage. A small amount
of filtering is provided by
R18/C7 and R30/C8. The peak
voltage at the filter outputs
is about 3 V dc. This level is
reduced to less than 1.5
volts at the summing point
at the input to IC5A, so this
dc-amplifier stage has been
given a gain of 8 to make up
for the previous signal-level
reduction. The output of
IC5A should be positive 10
volts on mark and negative
10 volts on space.

IC5B is a unity-gain invert-
er used to reverse the
“sense” of the signal for “up-
side-down” copy with the
normal/reverse switch.

Final filtering of the enve-
lope waveform is done in
IC6A. This low-pass filter is
switchable for high- and
low-speed data. Low speeds
are 45 and 50 baud and high-
speed signals are those of 74
baud and greater. (In noisy
conditions, the low-speed
position can be used at 74
baud with a slight increase
in output distortion).

CR5 through CR8 and asso-
ciated components form a
circuit known as an ATC
(automatic threshold correc-
tor), This is a fancy form of
capacitive coupling that
automatically maintains the
proper dc bias to the slicer
stage when there is a level
difference between the
mark and space signals. It is
possible to obtain perfect
copy even if mark or space
fades completely. | recom-
mend switching the ATC off
for unattended autostart op-
eration and when copying
multiplexed signals. This cir-
cuit has been used in TUs for
a number of years and has

not yvet been improved

upon. While use of the ATC
can increase output distor-
tion under ideal conditions,
it usually is left on so that it
can automatically correct
the signal when conditions
get bad.

IC6B is the slicer, a high-
gain dc amplifier that
squares up the filtered
waveform. The slicer is

slightly biased towards the
mark side by the positive
voltage from the divider
formed by R54/CR9. This en-
sures that the TU output will
idle in the marking stage
when no signal is present.
The slicer output is RS-232,

z
>
-
.

GMD
=12V

which swings from a nega-
tive level for mark to a posi
tive level for space. To inter-
face to TTL circuits, you can
just add a 5-volt zener diode
from the output to ground,
with the anode of the diode
towards ground. This limits

100

*|2Y
=2V

TUNE OFERATE

=
54

@ DATA QUT
RS- 232

the output swing to safe lim-
its for TTL circuits.

The output from the low-
pass filter is also fed to
IC7A, which sets the thresh-
old for the autostart circuit.
Like the slicer, this stage is
biased towards the mark
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Fig. 2(c). Indicator circuit using microammeters. Fig. 2(b). LED indicator.

L side, only more so. This re-
quires a fairly decent mark

signal to activate the auto-
start. When the mark signal
exceeds the 3-volt threshold,
C16 will be charged via
CR10 and R61. When this
voltage level exceeds the
6-volt level set by R64 and
R65, the output of IC7B will
switch high. This output is
the RS-232 autostart signal
via R66. This positive level
also turns on Q1, which can

be used to operate a relay
for motor control.

Before mark is sensed. the
output of IC7B is negative.

This negative source forces
the data output via CR11

and R68. Spacing signals will
not cause the data output to

switch positive until the
autostart circuit switches

on. This is valuable when
there is voice or other activi-
ty on the monitored fre-
quency that would trigger
the TU and cause it to print
garbage. When the autostart

turns on, CR11 becomes re-
verse biased, which permits
the data output to operate
normally.

When mark goes off, IC7A
switches negative again. C16
slowly discharges through
R61 and R60. Autostart turn-
on time is determined by the
RC time constant R61 X
C17 and the turn-off time is
(R60O + R61) X C17. With
the values shown, on/off
times are about 3 and 9 sec-
onds. This ratio should be
maintained so characters
that have more spacing bits
than marking will not cause
the autostart to drop out If
you wish to change the over-

all timing, you can change
I\ C16. Within limits, R65 can
N N also be changed. Reducing
R65 will lengthen the times.
Fig. 3. PC Board, foil side. There are several options
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for a tuning indicator. A
scope may be directly con-
nected to the indicator out-
puts to obtain the “cross”
display. If a scope is used, it
would be possible to use
one of the autostart outputs

to extinguish the scope
beam when there are no sig-

nals to prevent a phosphor
burn. Or the autostart out-
put can connect to one of
the CRT’s deflection plates
via a relay or high-voltage
transistor to deflect the
beam off the screen when
the system is idle.

If you do not have a scope,
| recommend one of the

LED bar-graph indicator ICs
like the LM3914. (A com-
plete circuit board with
LEDs included is available
from Jameco.) A recommend-
ed circuit is shown in Fig.
2(b). The ac signal from the
TU indicator outputs is fed
to a peak detector with a
fast-attack/slow-recovery
time, as shown in Fig. 2(a).
R3 sets the LED current at
about 10 mA and R4 adjusts
the sensitivity. Adjust R4 for
a “fullscale” reading with
steady mark and space tones
on each bar-graph circuit. Re-
member that when a signal
is tuned in and all the LEDs
are on, the total current
drain by both indicator cir-
cuits will be close to 200 mA.
Meters can also be used
for indicators with the peak-
detector circuit. | recom-
mend 2 meters rather than a
zero-center one. Try to use
sensitive ones (like 200 uA or
less) to reduce loading of the
detector. VU meters with
built-in rectifiers can be di
rectly connected to the TU;
however, they will tend to
follow individual bits of the
data. You will have to exper-
iment with an appropriate
value for a series resistor.

Fig. 3 is a selector-magnet
driver circuit that | recom-
mend for driving printers
such as Model 15s or 28s.
Ideally, this circuit should
be mounted in the printer
along with the 120-volt sup-
ply. This keeps the current
loop physically small and re-
duces radiation to any re-

ceivers caused by the switch-
ing transients in the current
loop. Connection to the TU
should be via shielded cable
to help keep out rf. Q2 does
not have to be on a heat sink
since so little heat is gener-
ated: it is either switched ful-
ly on or off. The Sylvania
ECG-157 is also a good

17
18
19

20
rd

choice for Q2. R5/C2 sup-
press spikes that could dam-

age Q2.

Performance Tests

Unlike rf or stereo equip-
ment, there have been no

real standard parameters or
specifications used to com-
pare the performance of dif-

230~
246\_5_
259—0‘

L]
o
o

Fig. 4. Parts placement.

ferent TUs. | decided to try
to come up with some mean-
ingful measurements that
could be used.

One of the important
characteristics of a TU is its
ability to copy signals
buried in noise. Also, if the
unit has ATC, it is nice to
know how well the unit does
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Fig. 5. Selector-magnet driver circuit.

when copying mark or space
only. It is important to know
how effective the post-de-
tection filter is by determin-
ing how well it works at dif-
ferent data rates and how ef-
fective it is against noise.
Performance is expressed
in terms of percent distor-

tion. In TTY circuits, this
means the displacement of
mark-to-space or space-to-
mark transitions from where
they should normally occur
in time in relation to the be-
ginning of the start bit. It is
kind of like checking the
timing in a gasoline engine.

Parts List

Quantity Value Designation

Capacitors

1 001 uF C13

1 005 uF C1

5 01 uF C2,3,4,6,10

2 .04 uF C5, 9

2 A uF C7,8

P 10 uF C11,12

3 100 uF C14, 15, 16

Semiconductors

K 1N270 CR1-9 (or equivalent germanium)

3 1N914 CR10, 11, 12 (or equivalent silicon)

1 1N4000 CR13

5 MC-1458 IC1,2,5,6,7

2 AF-100-1CN IC3, 4

1 2N3904 Q1 (or equivalent switching transistor)

Resistors (1/4 Watt)

1 220 Ohms R48

7 1k R7, 8, 24, 33, 56, 68, 69

3 1.5k R12, 21,35

4 1.8k R6, 18, 30, 55

3 3.3k R59, 66, 67

3 3.9k R2,4,5

16 10k R15, 16, 17, 19, 28, 29, 31, 36,
38, 39, 40, 54, 57, 58, 64, 65

1 10k dual pot R27

4 15k R25, 32, 49, 50

3 18k R3, 26, 34

2 22K R20, 61

1 33k R44

2 39k R1, 11

1 50k pot R14

2 68k R41, 46

1 82k R37

8 100k R13, 23, 47, 51, 52, 53, 60, 62

1 120k R43

2 220k R42, 45

2 M R9, 63

The semiconductor devices are available from Jameco Electronics.

Jameco also has a complete board consisting of the LM3914 and
LEDs used for the tuning indicators (2 required) for $5.95 each. The
AF-100-1CN ICs are $5.95 each from Jameco. (The AF-100 active-fil-

ter ICs were inadvertently left out of Jameco's 1984 catalog—they
are still available from Jameco.)

Power-supply and miscellaneous components can be obtained from

Radio Shack.
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Percent Peak

Wpm Shift Noise ATC
Hz dB* Oftf

60 170 =100 02
60 850 -100 02
60 170 0 05
60 850 0 05
60 170 +6 12
60 850 +6 12
100 170 -100 07
100 850 —-100 02
100 170 0 09
100 850 0 06
100 170 +6 18
100 850 +6 27

Distortion
ATC Mark Only Space Only
On (ATCOn) (ATC On)
03 20 15
04 06 04
06 24 17
07 11 07
13 30 25
15 18 15
06 14 11
03 06 03
10 20 16
07 14 08
21 48 46
24 27 24

*The noise level is in relation to the signal level. Distortion levels are

peak values in one minute.

Fig. 6. Distortion readings.

In TTY distortion measure-
ments, 50% is the maxi-
mum. Solid-state devices
such as video terminals or
speed converters using
UARTs should provide per-
fect copy at distortion levels
greater than 45%. A good
Model 28 should provide
solid copy at greater than
35%. Telegraph distortion,
as it is called in the industry,
iIs measured over one char-
acter length.

The distortion-measuring
set | have indicates the type
of distortion as well as the
peak value over any period
of time, Thus | can let the
unit operate over several
minutes of time and know
the highest percentage of
distortion that occurred
over the entire time period.

The signal-source setup
consists of a crystal-con-
trolled, synthesized AFSK
oscillator with less than 1%
distortion. The output level
was set to twice the voltage
necessary to obtain limiting
in the TU limiter stage. The
noise source consists of a
white-noise generator cover-
ing 0 to 20 kHz. The noise-

Pt
ELD BLOW

(R4

EEEUCT

generator output was set to
be 20 dB higher than the os-
cillator output. The noise-
generator output was con-
nected to a precision attenu-
ator that can be varied in
1-dB steps. The output of
both signal sources was ter-
minated in 600 Ohms and
then summed and fed to the
TU input. All levels were
measured using a true rms
meter. The AFSK oscillator
was keyed by a commercial
crystal-controlled “quick
brown fox” test-sentence
generator.

Measurements were made
at 60 and 100 wpm, at 170
and 850 shift, and with no
noise, signal and noise at
equal levels, and with the
noise 6 dB higher than the
signal. Measurements were
also made with the ATC on
and off as well as with mark
and space only with the ATC
on. These last measure-
ments were made by short-
ing across the mark or space
filter capacitors, C7 or C8.

Like the mileage ratings
on cars, actual performance
may differ from the test re-

ﬂFF T ’
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276-1152"

sults obtained. | connected
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TAI2 4
276-1TTI
* | 1 i2v
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P
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c2 CRZ
+ 300 i2v
>~ 20V 100 W
T 272-i8* 2w | 278-563% _ oy

2?5 I4A0*

0 CI13

"RADIO SHACK NUMBERS

Fig. 7. Power supply for TU-1000.



WITH PRIVATE PATCH Il YOU SPEND
YOUR TIME COMMUNICATING ...

NOT WAITING TO TAKE CONTROL

PRIVATE PATCH Il allows communications to pro-
ceed back and forth as rapidly as on a telephone.
There is no waiting for sampling circuits to acquire
each time the mobile transmits.

The PRIVATE PATCH Il VOX system offers a substantial improve-
ment over sampling autopatches in time spent waiting for control!

EXAMPLE: Suppose you made 10 phone calls — 9 completed, 1
busy — assume the completed calls average 20 talk exchanges
each, 180 total.

You would spend 360 seconds (6 minutes!) waiting for control if
you were using a sampling patch that samples every two seconds
(180 waits x 2 seconds = 360 seconds). It is a severe incon-
venience to have to press the button for a seeming eternity before
you can be heard on each and every mobile reply.

With PRIVATE PATCH |l there is no lost time waiting for control on
all 9 completed calls. However, the busy call would cause a 15
second wait for the control interrupt timer to return control to the
mobile.

SUMMARY
CONTROL WAITS TIME WAITED
Private Patch || 1 15 seconds
Sampling 180 6 minutes

If the sampling patch has a circuit that “slows the sample rate
when telephone audio is present,” the speed of acquisition is
made even slower. The wait time increases, and the phone party
can say perhaps 25 or more words before they can be cut off.

WHY LAND MOBILE PROFESSIONALS AVOID
SAMPLING PATCHES...

The majority of radios on the market (especially synthesized and
relay switched types) do not T/R quickly enough to give accep-
table results. Often engineering level modifications are required
to improve T/R response time.

The slower the T/R response time, the longer the sample must

last. And of course no telephone audio is heard during the sam-
ple. Just noise. The result is lost words and syllables which are

proportional to T/R response.

Acquiring and maintaining control (in order to communicate)
becomes erratic when the mobile is less than full quieting. This
causes a severe loss of range.

The base station radio can not be equipped with a linear
amplifier, and operation through repeaters (that have hangtime)
is not possible with a noise sampled patch.

VOX autopatches overcome each of these shortcomings. In fact,
nearly all simplex patches sold in commercial service are the

VOX type.

Could these be some of the reasons that the competition refers
to their VOX patch as “our favorite commercial simplex patch”?

FORGET AMATEUR GRADE SAMPLING AND STEP UP TO A
COMMERCIAL GRADE PATCH. PRIVATE PATCH II!

Y A 00—

AEROSPACE LEVEL QUALITY
FEATURES

* CW ID (free ID chip) » Selectable tone or pulse dialing * User pro-
grammable toll restrict » Five digit access code » Ringback (reverse
patch) * Busy channel ringback inhibit (will not transmit on top of
someone) * Three/six minute “time-out” timer is resettable from the
mobile = Modular phone jack and seven foot cord » Available in
12 VDC or 115 VAC version

ALSO
» 14 day return privilege — when ordered factory direct.
» One year warranty — compare to their six months.

CONTACT A LOCAL DEALER TODAY

AMATEUR ELECTRONIC SUPPLY HAM RADIO OUTLET
Milwaukes Wi, Wickliffa OH. Anaheim CA, Burlingame CA
Oriando Fl, Clearwater FL Cakland CA_ Phoanix AZ
Las Vegas NV San Diego CA, Van Nuys CA

MIKES ELECTRONICS
Fi. Lavderdals, Miami FL

NAG DISTRIBUTING CORP.
Bismi FL

CA&A ROBERTS INC. HENRY RADIOD PACE ENGINEERING
Torrance CA Los A CA, Anahesm CA Tucson AZ
COLES COMMUNICATIONS Butier THE HAM SHACK

San Antonio TX

ERICKSON COMMUNICATIONS
Chicago IL

JUNS ELECTRONICS
Culvaer City CA, Reng NV

MIAMI RADIO CENTER CORP.
Miami FL,

Evanaville IN

CANADA:
DOLLARD ELECTRONICS
Vancouver, BC

CONNECT

SYSTEMS
INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373-6803




QUALITY PARTS AT DISCOUNT PRICES!

SUB-MINIATURE
D TYPE CONNECTOR

Cammun® g | s

PE :..LrE "ul Hhﬁ URE

SOLDER TY
COMNMNECTORS USED FOR
COMPUTER HOOK UPS
D8-15PLUG $2.75
DB8-15 SOCKEY $4.00
$1.50
$2.75
$3.50
$1.25

DB- 15 HOOD
DB8-25 PLUG
DB8-25 SOCKET
D8-25 HOODD

“PARALLEL” PRINTER
CONNECTOR

8 SOLDER STYLE

b 36 PIN MALE USED
OMN “PARALLEL"
DATA CABLES

$5.50 EACH

L.E.D’S

STANDARD JUMBO

DIFFUSED
10 FOR $1.50

GREEN 10FOR $2.00

YELLOW 10 FOR $2.00

’\ FLASHER LED
S VOLT OPERATION
" RED JUMBO SITE

2 AMP SOLID
STATE RELAY

SIZE: 1W’
% 1"
5N HIGH

COMTROL- 3 66 VDC
TTL compabbhe
LOAD- 120 Vac = 2 amp

$2.50 each 10 for $23.00

13 VDC RELAY

COMTACT: SPNC
£ 10 AMP @ 120 VAC
ENERGIZE COIL TC
OFEN CONTACT
COIL: 13 VDC 850 OHMS
SPECIAL $1.00 EACH

$1.00 EACH
Bl POLAR LED
2 FOR $1.70

CRYSTAL

CASE STYLE HC3WU

the TU to my Model 28 and
it printed 24 lines of quick
brown foxes solid at 100
wpm with the ATC on and
the noise 10 dB higher than
the signal! At that ratio, the
tones cannot be seen on a
scope and can just barely be
detected by ear.

| have not, as vet, figured
a way to simulate QSB by
reducing mark or space a
given amount in a given
time. All operation on the

SEND FOR % _

MINIATURE TOGGLE

ham bands these days is nar-

SWITCHES
LL ARE RATED 5 AMPS

SPD.T. s.P.D.T.
(on-on) (on-on)

P.C STYLE
NON-THREADED | [l
BUSHING

758 EACH

10 FOR §7 00

TERMINALS

S.P.D.T.
(on-otf-on)

NON-THREADE
BUSHING
P.C STYLE
T5e IA'EH

[] LIS

THREADED
BUSHING

SOLDER LUG

$1.00 EACH |
10 FOR iﬂm "J }

(on-on) 4
PC LUGS _ ==

125 '@Tnn WSMB-06L

GEVDC. TTL

@y covpanieiel o
44 22/44 GOLD PLATED
e/ $1.00 EACH /88 TAaTs

156 CONTALCT SPACING
$2.00 EACH 10FCOR $18.00

120V INDICATOR
L —
P
NEON INDICATOR
RATED 120V v/3'W
MOUNTS N 516" HOLER |

75¢ EACH RED LENS
10 FOR 57.00

row shift, so selective fading
Is minimal anyway. If fading
Is not too rapid, the ATC
should handle most situa-
tions.

The distortion readings in
Fig. 4 were all peak readings
for 1 minute of operation.
Note: There is little differ-
ence with the ATC on or off:
however, the unit will not
copy at all in the mark- or

TOLL FREE anEHs o1 -aon-niﬁ-ii:lz
(IN CALIFORNIA: 1-800-258-6666)

space-only condition with
the ATC off.

AK, Hl, OR INFORMATION = (213) 380-8000

B See a change in your Challenger

B Put some fun in your Flescher

a Get your CP-1 in the chips

B Really motivate your MFJ

a Heat-up your HAL and hop-up
your Heath with the. . ..

AIRDISK

AND AIR-ROM CARTRIDGE

For both the COMMODORE 64 and VIC 20

(Soon for the new C-128)

Works with all these fine terminal units to bring you the ultimate in
RTTY/CW/AMTOR performance. New AMTOR + program with vari-
able PTT delay for slower rigs and high rate bit sync to compensate
for computer clock crystal variations. It's the best $39.95 you'll

Commodore and VIC 20— trademarks of Commodore Electronics. Copyright

ever spend to improve your station. Don't
have a disk drive, then use the ROM
cartridge at $59.95. On performance and
features vs. cost, nothing even comes close!
No complicated menus to bog you down. No
limited performance programs here. The
AIRDISK will enhance any demodulator. Disk
works with both computers. Specify which
for cartridge.
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As can be seen in the
chart in Fig. 4, worst-case
performance was measured

iIn mark or space only, at 100
wpm 170 shift, with the
noise at +6 dB. In all other
cases the distortion was
below 30%, which should
still give solid copy. Notice
that when the noise level is
high, the distortion at 100
wpm is worse than at 60
wpm. This is to be expected
since pulse widths of noise
come closer to the pulse
widths of the data bits. For
this reason, high-speed data,
like 1200 baud, is not practi
cal in noisy conditions with-
out error-correcting circuits.

All the ICs as well as the
ready-made LED bar-graph
indicator boards (part no.
NSM3914) are available from
Jameco. | can supply a 5” by
8" circuit board for the TU-
1000 for $20.00; however, |
have to get them made in
quantities of 25. If you want
a board, send me an SASE so
| can let you know how long
it will take. With the board |
will include a parts list and
layout drawing as well as a
large schematic.

HERE ARE A FEW OF ITS MANY FEATURES:

* on screen tuning indicators *

full or split-screen

* auto-load memories* ¢ output to commodore
printers ¢ full speed operation, morse to 99 wpm.
Baudot to 132 wpm, ASCII to 300 Baud * 4 mode
AMTOR = WRU » independent RX/TX normalfinvert
* pitch reference CW tuning ¢ real-time disk

communication® ¢ break buffer »

random code

generator * RX/TX of basic programs™* = 24 hr.
clock ® unshift or space ¢ foxtest and more.
18713 Mooney Drive Gaithersburg, Md. 20879

301 258-8400

*Disk only

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

= 1885 MICROLOC CORPORATION



NAMPA SATELLITE SYSTEMS, nc.

TWO LOCATIONS

312 12th Ave. So.
Nampa, Idaho 83651

(208) 466-6727
1-800-654-0795

For Service ONLY (208) 467-3204

6103 W. 34th St.
Houston, Texas 77092

(713) 957-5140

" MD9 - 9’ Dishi ™
ALL SYSTEMS FREIGHT PRE-PAID FROM NAMPA, IDAHO OR HOUSTON, TEXAS

FACH OF THE FOLLOWING SYSTEMS CONSIST OF: Receiver, 100° LNA, LNB, or LNC, Wilson MD-9 Dish,
100 Ft. Cable Pack, LNA Cover, Polarmatic | Feedhorn, NSS Dish Drive, All Connectors and Instructions

$1648

Wilson YM 1000 System

10% Down Payment-5164.80 36 payments of $54.00/mo.

$1442

Wilson YM400 System

10% Down Payment-$144.20 36 payments of $46.00/mo.

$1099

Little Wil LW5

10% Down Payment-$109.90 36 payments of $36.00/mo.

$1399

Lictle Wil RV5

10% Down Payment-$139.90 36 payments of $45.00/mo.

$1995

Drake 240 A + APS24

10% Down Payment-$199.50 36 payments of $65.00/mo.

Luxor Mark 2 System swock oc 525 1 2

10% Down Payment-$251.20 36 payments of $75.00/mo.

$1988

Dexcel 1300-01 System

10°% Down Payment-$198.80 34 payments of $63.00/mo.

Dexcel 1200-01 System s 1 63 3

10% Down Payment-$163.30 36 payments of $54.00/mo.

NEW LOW, LOW PRICES!

FOR MORE INFORMATION CALL 208-466-6727

Uniden UST 3000 System $ 1 772
10% Down Payment-$177.20 36 payments of $57.00/mo.

Uniden UST 1000 System S1571
10% Down Payment-$157.10 36 payments of $52.00/mo.

Sigma Mark 2A s 1 43 3

10% Down Payment-$143.80 36 payments of $46.00/mo.

$1662

36 payments of $54.00/mo.

$2049

36 payments of $66.00/mo.

$2282

36 payments of $74.00/mo.

$2182

Sigma Mark 3 mockoc
10°% Down Payment-$166.20

Sigma Mark 5 sLockoc
10°% Down Payment-$204.90

M/A ComHI mocxoc
10% Down Payment-$228.20

M/ACom Tl sLockoe
10% Down Payment-$218.20 36 payments of $71.00/mo.

STS MBS-SR-AA S$2349

10% Down Payment-$234.90 36 payments of $76.00/mo.

OPTIONS witH sysTem

P Y DASN iiicavissninisnsaassssansnasasiadbsnssi S 60
UM 10  MeshDIsh....iio.coocccioesssssnasassne $180
Prodelin 1O DB .....co..ovivisissivivsssariises $400
Continental Mesh Dish 10" .......ccceevvveenns $400
g T S TITRE ) IR RET I ST S AN TV S 80

NSS Memory Tracker.....ccceeveesesceceenncees $100
MEL 2D o i sananssosvinsvisissssasnnnahinasins $225
MU IO csiicvisiisnsnsiosascsibbivissssnvasis $345
Houston Tracker IV .....oveeeeieieceeeensennes $325
Houston Tracker IV 4 ...ccvvivvinviinsncannes $425

“When You Buy, Say 73"
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Jim Grubbs K9E|
PO Box 3042
Springfield IL 62708

Secrets of Telehamming

When the bands are dead, try trading your transmitter
for a telephone. Operators are standing by.

hether you live in the
city in a one-room
apartment or on a country
estate that sits atop the high-
est ground around, there are
times when it just isn't pos-
sible or desirable to set up
your ham shack. Maybe you
are a newcomer to the
hobby and not yet licensed,
but you are hungry to con-
verse with those who are ex-
perienced in our hobby.

Whatever the limitations
on your amateur-radio activ-
ities, or even if you are a
quite active ham, recent de-
velopments in the computer
field have made many ele-
ments of our hobby avail-
able without the need for
amateur-radio equipment.

With nothing more than an
inexpensive home computer
and telephone modem, you
can connect reliably with
other amateurs regardless of
propagation conditions or
other factors beyond your
control.

What kind of equipment
does it really take? | recently
purchased one of the popu-

lar Commodore VIC-20 com-
puters with a program
cassette recorder on the
used market for $85. By add-
ing a modem (computer talk
for a terminal unit) and
some public-domain soft-
ware, | was on-line with
thousands of fellow ama-
teurs for well under $150. It
doesn’t take a $2000 system
to get the job done!

Telecomputing (as it is
often called) has its roots in
the same technology as am-
ateur RTTY. Both are a form
of data communication.

Those of you familiar
with RTTY may know that
the teletype code consists of
five levels, or bits. A start
and stop signal are added
for synchronization. Apply-
ing a little binary arithmetic,
you can see that with only
five bits to play with, only 32
different combinations are
available. By defining two of
these combinations as let-
ters and figures, it is possible
to squeak all of the alpha-
bet, the numbers, and some
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basic punctuation into the
limitations of RTTY code.

For some years now, a
more versatile and expanded
code has been used by many
services. Known as ASCII
(pronounced Ask Key, not
Ask Key Two), this newer
code exists in both a seven-
bit and an eight-bit version.
The extra combinations al-
low uppercase and lower-
case and extended punctu-
ation, and some graphics
are possible, particularly
with the eight-bit version.

If you have ever heard a
RTTY signal, you know that
RTTY is transmitted by rap-
idly shifting between two
tones. Amateur standards
call for these tones to be 170
Hertz apart, although other
shifts are also common, par-
ticularly on commercial ser-
vices.

The large bulk of amateur
communications occur at
the 60-word-per-minute
speed. Data engineers refer
to this as 45.45 baud or BPS
(bits per second). The reason
is simple. World War Il sur-

plus machines were made to
operate at this speed.

Computer communica-
tions over telephone lines
borrow heavily from this 40-
year-old technology. Ama-
teur RTTY technology can
be applied directly to land-
line (telephone) transmis-
sions. In fact, the TDD sys-
tem (Telecommunication
Device for the Deaf) still
uses this technology. There
are two major differences in
most modern data transmis-
sion schemes.

The limitations of me-
chanical receiving units are
gone forever. Computer
technology makes it possi-
ble to transmit and receive
information at 1200 baud or
faster over a normal voice-
grade telephone line. A little
quick figuring shows this to
be much speedier than the
amateur 45-baud standard.
Even at the more commonly
used 300-baud speed, the in-
crease is quite noticeable.

A different set of tones is
used for computer commu-
nication. Actually, there are



two sets of tones separated
by about one kilohertz. One
set of tones is used by the
originating station, while the
other is used by the called
station. By piggybacking
these signals, two-way si-
multaneous communica-
tion is possible.

It isn’t important that you
totally understand the the-
ory of data communications
to make good use of it. Just
keep in mind that both ama-
teur RTTY and telecomput-
ing have the same roots.
You'll be a step ahead if you
have a basic understanding
of the similarities and differ-
ences of the two systems.

Who do you talk to once
you have your computer
ready to communicate with
the world? Many areas have
local bulletin boards, some
even specializing in amateur
radio. At the end of a local
phone call, a host computer
is connected. Most systems
allow users to leave mes-
sages for each other in elec-
tronic mailboxes or to post
bulletins to all users. A swap
section is often included.
One of the bulletin boards
(BBS for short) | use even has
an ongoing trivia contest!

More advanced systems
allow users access to public-
domain software. Down-
loading (as it is called) al-
lows you to receive a
program for your own use
without having to manually
type it in!

The most sophisticated
local systems may have mul-
tiple phone lines connected
to them. Such systems often
allow conferencing. It’s a bit
like a RTTY round table
without the interference!

Several national systems
merit special mention. Per-
haps the most popular and
versatile national bulletin
board for hams is HAMNET
on the CompuServe Infor-
mation Service Network.

CompuServeis avery large
data-base operation oper-
ated by H & R Block. The host
computer is located in Co-
lumbus, Ohio. During busi-
ness hours, CompuServe is
heavily used by commercial

users. There is a rather stiff
charge for use of the service
during these peak usage
hours.

After six in the evening lo-
cal time, the rates drop dra-
matically, making the
service attractive to the hob-
byist.

The technology used in
connecting to CompuServe
makes extensive use of the
packet transmission system.
This is the same method of
message exchange just be-
ginning to be used by ama-
teurs on an experimental
basis.

At the other end of your
connection to CompuServe
is a bank of minicomputers.
These machines are much
faster and can address a
much larger amount of in-
formation than your home
computer can. Once you
have logged onto Compu-
Serve, you have a myriad of
information available to
you. By typing GO HOM
11, you will be magically
taken to HAMNET!

The GO command simply
tells the computer to connect
you to the Home data base,
page 11. That’s where HAM-
NET lives on the system.

During your first visit, you
will be offered the chance to
join the SIC, or special-inter-
est group. There is no addi-
tional charge for joining
HAMNET. Standard Compu-
Serve rates apply.

The SYSOP (short for sys-
tem operator in computer
terms) is Scott Loftesness
W3VS. You may think of him
as net control, though he
may not always be on fre-
quency. Scott’s jobs are nu-
merous. He maintains the
integrity of the information
in HAMNET. He must make
sure that the system does
not exceed its allocated
memory space. He has the
power to delete inappro-
priate messages or old files.

The amount of informa-
tion available in HAMNET is
a bit astounding. Among
other things, an electronic
version of the W5YI| Report
is available for browsing.
The latest ARRL information

can be found. Programs of
interest to HAMNET mem-
bers are available for down-
loading.

Just as it is on the air, per-
haps the most useful service
is the message section where
SIG members have ongoing
discussions. By using the se-
lective retrieval options
available, you can look for
messages about your favor-
ite subject. During Owen
GCarriott’'s operation, a
search for STS resulted in
the most up-to-date infor-
mation | saw anywhere. The
same can be done no matter
what you are searching for.

HAMNET also has a fea-
tured guest each month.
Known as the GUEST OP,
it’s your chance to commu-
nicate directly with some of
the most well-known people
in amateur radio.

Through the use of the
conferencing feature, you
can even talk to others on
the SIG at the same time you
are. Depending on how
heavily loaded the system is,
transmissions are delayed
from just a split second to
several minutes. It takes
some getting used to.

Scott offers a “Hitchhik-
er's Guide to HAMNET.” An
SASE with extra postage
should get you a copy.
Scott’s address is: 20324
Highland Hall Drive, Gaith-
ersburg MD 20760.

A little further east is the
nation’s first national data-
base operation, Source. The
prestigious Reader’s Digest
Association is behind this
one. Operation on Source is
somewhat different, al-
though the same principles
apply.

Source has chosen not to
implement SIGs, but rather
has one gigantic message
board. . .an electronic ver-
sion of the bulletin board at
your local grocery store.
Each message must be as-
signed a category. Ham ra-
dio is one of the available
categories.

Once again, the selective-
search features make it easy
to find the messages you are
looking for.

Source also has another
area that may prove to be of
interest. Called user publish-
ing, interested Source sub-
scribers can electronically
“publish” their newsletters,
programs, and so on. Source
will actually pay you based
on how much connect time
iIs spent accessing your
work. The whole area is a bit
complex, but it could offer
the possibility for an on-line
DX newsletter, for example.

Rates for Source are
slightly higher than Compu-
Serve but are still below $10
per hour during the evening.

There are many other free
(except for the phone call)
services available for ama-
teur operators. The AMSAT
Software Exchange is a good
example.

For several years now,
Bob Diersing N5SAHD has
operated a bulletin-board
service for OSCAR enthusi-
asts. Bob comes by his hob-
by use of computers nat-
urally. He is Director of
Computer Services at Cor-
pus Christi State University.
To reach the AMSAT bulle-
tin board, dial (512)-852-
8194. Normal long-distance
rates apply.

| should also mention that
from my part of the country,
the telephone circuits to
Corpus Christi are very poor.
This causes some problems
in communicating with the
system at times.

Your computer can also
be used in conjunction with
regular amateur equipment
to accomplish similar oper-
ations on the air. Message-
storage operations and pro-
gram exchanges are becom-
ing very popular.

So whether you are a com-
puter hobbyist new to ama-
teur radio or a ham new to
computing, a whole world
of information is available
to you about your hobby
with an inexpensive home
computer and a connection
to vour telephone line. For-
get the zoning restrictions
and TVI. Telecomputing,
or perhaps | should call it
telehamming, may be for
you!
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Larry P. Mundinger KC4Q
10017 Westleigh Dr.
Huntsville AL 35803

Anumber of recent con-
struction articles have
described inexpensive RTTY
terminal units using the XR-
2206 function generator to
produce AFSK tones. In
each case, a frequency
counter is required to adjust
the tones for the proper
shift. Misalignment of the
transmitted tones will pre-
vent stations using very nar-
row filters from copying
your signal and in extreme
cases could get you a notice
from the FCC.

Since the cost of an inex-
pensive frequency counter
is comparable to that of a
simple commercial terminal

CoCo’s Counter

Use this dirt-cheap method to tune up your AFSK generator.

unit, it is understandable
that few newcomers to
RTTY are using home-brew
equipment. Even if you can
borrow a counter from a
friend for the initial adjust-
ment, all terminal units,
whether commercial or
home-brew, should be
checked periodically be-
cause component values
can change with age.

The Radio Shack TRS-80C
Color Computer™ is an ex-
cellent choice for amateur
RTTY use, and with the
CoCo counter program it
will even help you align
your terminal unit. All that is
required is a 10k resistor and

Program listing.

igd REME FREQUEHNCY COUHTER FPEG
118 REMEZFFEFEFEFRER RT3 X L
i28 REME SET UF SCREEN 4
138 REMEFFEIFRIZEEXEEEERXRLEREE S
149 CLS

158 PRINT * FREQUEHRLCY COUHTER
FEOGEAM"

168 PRINT vwh, nu

176 PRINT " FREEGLUENCY IH HE
RTZ"

158 PPN e s W

198 PRINT " § T SETI SPRLE. 2235
HZ "

e PRINT 0 M 10 SET MARK, 2125

o P By

2igcBPRiINY . E CTE EXETY

215 FEMIEIEFERERERR LR LR85

citc RENMFE FOKE IH MACHINE %

217 REMX LANGURGE FPROGREHN %

Z18 REMEEXEEXEFEEEEXER L L ER LR EL XY
228 FOR R = S164 TO S3z22

221 READ D+ POEE R.D

22 HEXT H
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an extra wire between the
terminal unit and the serial
I/O connector of the CoCo.
These are connected to pin
11 of the XR-2206, as shown
in Fig. 1, and can be left in
place without affecting op-
eration of either unit.

The program listing is
shown. The first part puts
the menu on the screen and
POKEs the machine-lan-
guage part of the program
into memory. The remainder
of the program takes control
of two of the 6809 proces-
sor's interrupts to perform
the counting function. The
IRQ interrupt is driven by
the field-sync output of the

oo e B

EAEC 3164

video-display generator and
used to time a onesecond
interval. During this time the
FIRQ interrupt, driven by
the square-wave output of
the XR-2206, is counting cy-
cles. When one second has
elapsed, the number of cy-
cles counted is output to the
screen by a call to a Basic
ROM routine and the key-
board is polled for an input
before counting again. The
keyboard input allows chang-
ing the serial output so that
either a mark or a space is
generated. EXIT to Basic is
the third menu option.

You will not get super ac-
curacy with this method be-

n..i.'

224 DHRTR Z2B4,28,158,253.1.,16, 284
28,175,253, 1,13,134, 126, 183,1. 1
9,134,55,182

225 DATR 2595:;33:134,55,1682:25%5.,3
134,68, 182,286,281 ,127 ., 286,282, 12
f.28,2032,125,28

226 DATAH =81.38,251,13534.,54,183.,2
Doy o3, 28e, Y37 TE 2880113, 204 16
B,246,253, 1,16

227 UHTH Zi84.,4,;148,221:136,124.9
©,183,4,141,123,4,141,183.4, 142,
183,4.,1435, 183

22c DRTA 4.144.,.252,28,.242,183.,1¢
8,2684,173,159,168,8,32,1682, 123, ¢
o 16,39,8;,42

ez2d DRTR 129, 77:18.,38,8,4%,128,6
9,186,089, 139, 139,322,142, 582, 7,252

28,282,135

238 DATR 8.1.,253.28,282; 162,255,
S2393s0:03302,3: 122,28 2081,182,°2
DT 203

231 DHTR 3:9%,79:183,255,32,22:2
oo 187,134, 2,183: 200,32, 22,255, 9

Gl 2585

232 END



cause the field rate of a col-
or-TV signal is slightly less
than 60 Hertz and the CoCo
clock is far from a precision
frequency standard. My
CoCo apparently runs faster
than it should because the
frequency readouts are
about one percent low.
What is important is the dif-
fterence in frequency be-
tween the mark and space
tones, and this can be set to
within two Hertz of nom-
inal. If you can borrow a fre-
quency counter, you can de-
termine the error for your
computer and file it for use
later when checking for
drift. If you can’t borrow a
counter, then use the values
displayed and align the de-
modulator to respond to
your output tones. That way
you will be transmitting and
receiving on the same fre-
quency. This is important in
conserving spectrum space
and essential for accessing
any of the electronic-mail-
box systems on the air.

This program could be in-
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Fig. 1. Wiring diagram.

corporated into a general
RTTY program as a menu
item for use whenever de-

sired. | will be glad to supply
an assembly-language list-

ing to anyone who sends me
an SASE. R
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HAL-TRONIX
SUMMER SPECIALS

%\
n\lﬁ'h AT LAST!! A VERY AFFORDABLE COMPUTER
AT A VERY AFFORDABLE PRICE

PFOWERFUL FULLY PROGRAMMASLE WITH 2% OF MEMORY — PORTA
BLE—4THE « 1-38 N0y WODINE SMGLEXEY ENTHY OOkl

DURABLE &0 mEY MEMBRANE TVPE MEYBOARD—THOA BASED FOUR
CHIF DESIGH —EDUCATIONAL —UNIQUE SYNTAN-CHECK REPORAT

CODES FOR ERADAR IDENTTTY —GRAPH DRAWING AND AMIMATED 05
PLAY — ACCURATE TO @13 DECIMAL PLACES FOR FULL PANGE MATH |
AND SCIENTIFIC FURCTIONS —AT AN AFFORDABLE PRICE

WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS
MADE BY A FAMOUS WATCH COMPANY THEY USED TO SELL FOR
$09 0

WE DOUGHT OUT WHAT THE FACTORY HAD LEFT IN STOCK AND HAD
TO REMOVE THE LABELS,.THESE UNITS ARE UNPACKAGED LESS THE
v WALL ADAPTER AMD MANUAL BECAUSE THIS IS A DISCONTINUED
ITEM THERE IS NO WARRANTY

GET THEM WHILE THEY LAST LISMITED SUPPLY

BUY 151 UNIT FOR$19.95  BUY 2nd FORSIESS 3V DC WALL ADAPTOR $4 95
BUY THE 3rd UNI NG | = $10.95  MANUAL L GES $2.95
See Septﬁrr'ubar 1984 issue of 73 for TIMEX/RTTY article
1 1K FLA M NEW
APPLE Il and APPLE Il + COMPUTER MAIN- G T =T
FRAMES (fully populated) . ............. $150.00 e e
E CORDS AVAINL WRITE
POWER SUPPLY: CASE AND KEYBOARD: SEPA-
RATELY AVAILABLE .. .. ...... CALL OR WRITE
IC CHIPS AVAIL
UNIT AS DESCRIBED ABOVE, FULLY ASSEM- ||~ FORTIMEX
BLED & TESTED ..........$350 PLUS SHIPPING b g
N6 RAM . . .. 95
FTHRATIMEXPROM ., %408

((HOT ITEM)) IF YOU'RE TRYING TO BUILD THE CABLE DECODER AS

FEATURED IN THE FEB, ISSUE OF RADIO ELECTRONICS, WE HAVE

THEHARD TO GET COILS ANDMOST OF THE PARTS.

KEYBOARD (99/4 48 KEYS

FSK DEMODULATORTONE DECODER P

XR-Z211 ... [SPECIAL). o 5285 x 10 (Hi-Tek) $9 95)
LIMITED QUANTITY —5 PER CUSTOMER

DUAL JACKS: INTERFACE CASSETTE WICOMPUTER .. $250 EA SWITCHING |

RCA CABLE: INTERFACE TV WICOMPUTER $1.25 POWER SUPPLY

GAME SWITCH; INTERFACE TO TV . 5395 ?.-:E‘E_'u ﬂ'r_-r i:,._. v T

16K RAM PACKS (REFURBS) . . $10.95 jl-, ..‘r :::Gim:hih

CASSETTE GAME PACKS +3 VAT 1. LANF
PKG. #1 CHECK BOOK MANAGER; THE ORGANIZER; THE

§ Y AT JAMP
HILHLY FILTERED

T.V.l. problems?

PKG #2 FLIGHT SIMULATOR: THE MIXED BAG OF GAMES: THE

HEQLUHAES 24 W AT 4D
WATT THAMSEDHWE N
Afi USED /N THE T1i8

BUDGETEER; ALL3FOR ...... $10.95

|Frnquln:r|

: | Power ' Cul Off jof Maximum | Minimum
- Model l{'i'h‘uﬁ:] Frequency | Atenuation AHenuation

34 MHz
44 MHz
55 MHz
55 MHz

. 425 | 1000
424 100
: 427 | 1000

423 | 100 |

52 MHz
5/ MHz
A3 MHz
63 M-z

' 70 db 1.8 - 30 MH2z
&0 db 18- 30 MHz
0 ab A meter

50 db

O meter

i

All acbove to match
50 ohm transmitters
and anfennags.

"Add $2 shipping

) BARKER & WILLIAMSON

Quality Communication Products Since 1932

Al yvour Distributors write or call

10 Canal Street, Bristol PA 19007
(215) 788-5581

“When You Buy, Say 73"

GAMBLER: ALL 3FOR .. ..o e eeeem 1085 SUGGESTED LIST DF LR 8
HAL-TRONIX PRICE |
£12 85
CHIP BONANZA! ehsdikay
EPROMS
2708 B EPROM .....c¢cvovivusencassnsssssas $1.50 EA.; 10/$12.50
P W | ) R A IS $3.00 EA.; 10/$25.00
2 IBK RO i e oo e 5 e o e a8 TS s $3.00 EA.: 10/$25.00
O I P O s o e as st s didaidd e a2 e $4.00 EA.; 10/$35.00
e v T T e $4.00 EA.; 10/835.00
T R Ll e T $£5.50 EA.; 10/$50.00
2l 2B 1B EPRHOM . ..o s b isvns s e s nma $19.95 EA.; 10/$190.00
g g Pl ETE Eo Y N R T g b e e $1.95 EA_; 10/$17.50 I
I A8 AN . . L vl il bbb e dde b $1.00 EA.; 10/$8.00
4164 BAK RAM . ... i i ittt snsacsnssssssans $4.25 EA.; 10/540.00
TS N L Rl o L e s o s e mms o a s e 8 e e 4R mia Rod $4.95 EA.
p g b p I L L I S P Bt N AL W e $2.95 EA.
TMS 9902 ASTABLE SYNCH. CONTROLLER............. $4.95 EA.
L0 e T B e e L e iy L e g 1o i $£5.95 EA.
TMS 9918BANL COLOR GRAPHICS & DISPLAYCHIP . ........ £0.95
TMS 9928A VIDEO DISPLAY PROC. RGBOUTPUT .......... $8.95
B MU P . - s s s e e L e $4 95 EA.; 10/345.00
o R e e A T T N Ry P e\ L ey (e $1.85 FJL 10/$18.00
TIM 9904ANL MICRO-P CLOCK GEN.JDRIVER ........... $5.95 EA
AR SR R )2 AT mlm e . 5 $595EA; 10850 |
B o e b e B e B b b ST s $6.95 EA.; 10/$60
BRI e oy e R e i e SR s S $2.50 EA.; 10/$22
rF e Rt S e Pt A A T R MR A P PEI o T $2.95EA.; 10/325
I e e L e ST'I 95EA.; 1M11D
LB S NR Y GHIP L e o i a it de nerttrabess s d T e s den $9.95EA.
53y n T e T A S o £2.95 EA.
SHIPFING INFORMATION: ORDERS OVER 125 WILL BE SHIFFED POST PAID EXCEFT
OM ITEMS WHERE ADDITIOMNAL CHARGES ARE RECRUIESTEDON ORLDERS LESS THAN L“
£7. PLEASE INCLUDE ADDITIONAL §2.50 FOR HANDLING AND MAILING CHARGES. L" o /
MICHIGAN RESIDENTS ADD 4% BALES TAX SEND 20+ STAMP OF SASE FOR FREE P, ‘__/?\
FLYER CANADIAN ORDERS ADD 500 POSTAGE IN US FUNDS ¥ /
HAL-TRONIX, INC. o — L
. DEPT. N l

P.O. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (313) 285-1782 WBZXH

“HAL" HAROLD C. NOWLAND
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Neil Harding McAlister VE3KSP
22 Renfield Crescent

Whitby, Ontario

Canada L1P 1B4

Is Ham Radio Baking Us?

What damage occurs when human bodies are subjected to
electromagnetic fields is not fully understood. Here, an expert in
biostatistics examines the problem from an amateur’s perspective —
and offers some practical preventative suggestions.

E ven if it never happens to
you and me—well,
hardly ever—we all joke
about browbeaten hams
whose neglected spouses
storm into the shack period-
ically, demanding that they
switch off “that % $#@"* ra-
dio” on threat of dire conse-
quences.

Wouldn’t it be ironic if
those impatient wives and
husbands have actually
been doing these persecuted
hams a favor by dragging
them away from their be-
loved rigs? New research
into the biological effects of
electromagnetic (EM) radia-
tion is beginning to suggest
that people who expose
themselves to higher-than-
normal levels of radio fre-
quencies (rf) and micro-
waves may no longer be
able to take it for granted
that these exposures are per-
fectly harmless.

How significant is the
concern? Nobody knows for
sure. If there is any danger at
all from the emissions of
ham-radio equipment, it is
neither immediate nor over-
whelming: Hams aren’t
dropping dead by the dozen

after a grueling weekend
contest. However, our un-
derstanding of what rf fields
do to people over long pe-
riods of exposure (like years
or decades) is limited by a
shortage of basic scientific
knowledge about the effects
of EM radiation on human
cells, by the virtual absence
of population-based (or “ep-
idemiologic”) data about
large groups of people (like
hams) who have been ex-
posed to higher-than-usual
levels of rf and microwaves
for a long time, and by the
vastness of a subject as wide
as the electromagnetic spec-
trum itself.

The electromagnetic fre-
quency spectrum ranges
from extremely low frequen-
cies (ELF) or very low fre-
quencies (VLF) of 5 to 300
Hz, with wavelengths in
the order of 108 meters, up
through increasingly higher
frequencies and shorter
wavelengths. It progresses
through radio frequencies
from a few kHz to a few
MHz, microwaves up to the
100-GHz range, infrared
light, visible light, ultravi-
olet, X-rays, and, finally,
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gamma rays with frequen-
cies of up to 1022 Hz and
very short wavelengths in
the order of 10 - 14 meters.
Ultraviolet light, X-rays,
and gamma rays have
quanta of sufficient energy
to ionize molecules and
break apart their bonds.
Such ionizing radiation is
known to disrupt many bio-
logical functions. Visible
light(e.g., a laser beam)does
damage by direct heating.
Longer wavelengths (micro-
waves, rf, and ELF) neither
have enough energy to
cause ionization nor, gener-
ally speaking, are they ca-
pable of producing damage
by heat. Yet it is known that
weak electromagnetic fields
in these lower frequencies
also produce biological ef-
fects on living cells. Al-
though these nonthermal
effects are incompletely
understood, they are ap-
plied in orthopedic medi-
cine, where weak, pulsed
EM fields are used in the
treatment of fractures.

The Effects of Rf
and Microwaves

The relatively small

amount that we know about
the biological effects of EM
fields is based on work with
test-tube cell preparations
and on animal experiments.
Very little work has been
done to examine compre-
hensively the health of large
numbers of humans who
have been exposed to
higher-than-average EM
emissions.

Writing In a recent issue
of the ILE.E.E. Spectrum, a
magazine received by all
members of the Institute of
Electrical and Electronics
Engineers, Eric Lerner ex-
plained that experiments
done so far must be inter-
preted with caution for sev-
eral reasons. For one thing,
in the US most experiments
are performed at 27.12, 915,
and 2450 MHz —not be-
cause there is anything spe-
cial about these frequencies
biologically speaking, but
because they are the ones
assigned to medical, scien-
tific, and industrial uses. Ef-
fects observed at these
frequencies are not neces-
sarily produced at different
frequencies. He also noted
that many experiments are



performed in test tubes, not
in living creatures: Test-tube
results are not necessarily
seen in live animals.

Lerner reports that the
most significant experimen-
tal finding to date suggests
that microwaves can some-
times induce genetic dam-
age in live animals. In one
experiment, there was signif-
icant harm to sperm cells of
male mice exposed to mi-
crowaves of 0.915, 2.45, and
9.4 GHz, and a consequent
decrease in their fertility.
More miscarriages than nor-
mal were recorded among
their mates, and a notable
increase in genetic disorders
occurred among the baby
mice that did survive. At 27

MHz no such changes were
observed.

Microwave-induced ge-
netic damage was also doc-
umented in experiments
using insect larvae. Whether
these observations have any
implications whatever for
human beings is anyone’s
guess.

Current Safety Standards

Fundamental lack of
knowledge about the bio-
logical effects of EM radia-
tion on humans is reflected
both in an absence of uni-
form, enforceable regula-
tions within the United
States and by the diversity
of standards internationally.
The American National
Standards Institute (ANSI)
has recommended stan-
dards for EM emissions from
electronic equipment at var-
ious wavelengths. However,
whether manufacturers ad-
here to these standards is
purely voluntary, and no
agency monitors or keeps
records of compliance with
the ANSI specifications.

The ANSI standards are
not the most stringent ones
in the world. As seen in Fig.
1, at all frequencies the
ANSI-recommended limits
for exposure are much less
strict than limits set in China
and the Soviet Union, for ex-
ample.

Within the United States,

10 ;

U.S.5.8.
107 { WORKER'S

STANDARD

02 4

POWER DENSITY {uW/cmi)

LS. 5.
PUBLIC
STAMDARD

1+

ANS]
STANDARD

CHINESE
STANDARD

FREQUEMCY [MHz)

/7, BROADCAST STATION WORKERS
wi%e HEAVY USERS OF MOBILE RADIOS

. PECOPLE LIVING NEAR FM TRANSMITTER
veise RF SEALING MACHINE WORKERS

Fig. 1. Limits for exposure to EM fields. Adapted from Lerner,
E. |, “The Drive to Regulate Electromagnetic Fields,” |.E.E.E.
Spectrum, March, 1984, pp. 63-70.

some regional governments
are starting to move inde-
pendently to establish their
own safety guidelines. At
the time of writing this arti-
cle, the state of Massachu-
setts and the city of
Portland, Oregon, have pro-
posed standards for the gen-
eral population that are five
times stricter than the ones
suggested by ANSI.

The Environmental Pro-
tection Agency is now work-
ing on a proposed standard
for nonionizing EM radia-
tion, but it will be several
years, at the earliest, before
this becomes federal law ap-
plicable to all national gov-
ernment agencies.

While the public and con-
sumers of electronic devices
may soon be covered in
some American jurisdic-
tions, occupational expo-
sures are generally not
included in anyone’s recom-
mendations. As shown in
Fig. 1, workers who use rf
equipment to heat and
thereby seal plastic packag-
ing are exposed to levels of
rf far exceeding the ANSI
recommendations. Many
broadcasters work in envi-
ronments heavily polluted
with rf that exceeds the
“safe” limits as well.

Of interest to radio ama-
teurs who enjoy mobile op-
eration, frequent operators
of mobile transmitters have
some of the highest non-oc-

cupational exposure to rf
fields, coming very near to
the recommended ‘‘safe’”
limits.

Practical Suggestions

Should we all rush to put
our rigs up for sale on the
next swap net and find a
safer hobby? Of course not.
Life is full of calculated
risks. We accept the chance
of an accident whenever we
cross the street or get behind
the wheel of a car. It is
highly probable that the EM
radiation from ham-radio
gear is an insignificant
health hazard compared to
cigarette smoking—a habit
that many amateurs em-
brace despite its proved and
well-publicized dangers.
There are many pastimes a
lot more dangerous than
ham radio: skydiving and
scuba diving, for instance.

There are, however, a
couple of logical and per-
fectly acceptable precau-
tions that a radio amateur
can take in response to the
present state of uncertainty
about the biological effects
of EM radiation.

We already know many
good reasons to avoid un-
necessary, habitual QRO
operation. For one thing, it is
illegal here in VE-land,
where regulations require ra-
dio amateurs to use the min-
imum necessary power
during a QSO. Running

QRO while chewing the rag
with someone in the neigh-
boring state clutters up the
HF bands with pointless
QRM and is therefore dis-
courteous to other amateurs
even half a world away.

High power also tends to
aggravate TVI problems.
Leaving a mobile 2-meter rig
stuck on the HI power posi-
tion when LO would do the
job is rude because it is
sometimes bothersome to
other drivers’ cheap car ra-
dios; running hot all the time
gives the mobile transceiver
itself a beating. It is just pos-
sible that wasteful QRO is
also detrimental to the long-
term health of the thought-
less operator, by exposing
him or her to unnecessarily
high doses of rf.

YL operators will be inter-
ested to know that there is
no proven association be-
tween miscarriages or birth
defects and low-level EM ra-
diation, and that many sci-
entists feel there is unlikely
to be a connection. On the
other hand, neither has ab-
solute safety been proven.
Logic suggests that women
who are worried enough
about extraneous EM radia-
tion to avoid using visual dis-
play terminals at work
during their pregnancies
would probably want to
avoid operating or going
near ham stations too—at
least during the first three
months, when the fetus is
most susceptible to hazard-
ous, outside influences.
Even if future research
proves this precaution un-
necessary, it would remove
a source of anxiety now,
when no answers are known
with certainty.

The more time a ham
spends in the shack, the
more rf he or she is exposed
to. Since long-term exposure
over many years may be the
greatest concern, it is prob-
ably fortunate that most
younger operators have to
work or go to school: Young
people, who have the great-
est number of years of ex-
posure ahead of them, also
have less spare time to in-
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dulge in their hobby than do
their ham friends who are
enjoying amateur radio in
their retirement. Older hams
likely have less to worry
about and may derive com-
fort from the case of the 90-
year-old man who has en-
joyed booze and cigarettes
ever since he was a youth of

16. If he has survived his bad
habits this long, there’s little
reason why he should sud-
denly quit now!

The Jury is Still Out

The bottom line is that we
have no final answers, yet.
The long-term effects of
above-average, though still
relatively low, levels of rf ra-
diation and microwaves on
humans are largely un-
known, though they are the
subject of increasing scien-
tific investigation. To date,

no one has proven defini-
tively that a health hazard

from low-intensity EM fields
actually exists.

On the other hand, there
IS NnOwW some reason to sus-

pect, particularly in view of
animal experiments, that
there could be at least a the-
oretical basis for concern.
Most important in view of
these theoretical worries:
No one has yet proven that
the above-average expo-
sures incurred by ham-radio
operators are harmless—no
comprehensive survey of
any kind has ever been car-
ried out to compare the
health of radio amateurs to
the health of nonhams.

In the light of the practi-
cal experience of many
thousands of radio amateurs
over the years, it seems im-
probable that the dangers of
running a ham station are
really very great at all. How-
ever, in the absence of com-
prehensive scientific data,
assumptions based on com-
mon sense, our personal ex-
perience, and what seems
intuitively obvious can be
misleading. In the 1950s,
military “experts” told us
that above-ground nuclear
testing was safe, just be-

cause soldiers who wit-
nessed these events weren’t
dropping dead immediately
after a blast. Tragically, we
now realize that it has taken
two or three decades for
some victims of nuclear fall-
out to manifest the deadly
cancers that the original ra-
diation started, years ago.

It would be alarmist and
irresponsible to suggest that
the emissions from ham-ra-
dio transmitters are any-
where near as noxious as
nuclear explosions! But
even though the scientific
jury is still debating its ver-
dict on this issue, we would
be well-advised to consider
that evaluating a potential
health hazard is not like con-
ducting a trial in a court-
room: Where health is con-
cerned, it is bad policy to
presume a potentially harm-
ful agent innocent until
proven guilty, because we
don’t get to appeal the sen-
tence of sickness that nature
may impose on us if we
guess wrong.

Civen so much uncer-
tainty about the biological
effects of long-term expo-
sure to the frequencies we
use in amateur radio, it
makes good sense for all us
hams to take a few simple
precautions that scarcely
jeopardize our enjoyment of
our hobby. Who knows? It
might even clear up some of
the QRM on 20 meters! B

Further Reading

Lerner, E. J., “The Drive to Reg-
ulate Electromagnetic Fields,"
I.LE.E.E. Spectrum, March, 1984,
pp. 63-70.

Lerner, E. J., ““Biological Ef-
fects of Electromagnetic
Fields,” I.LE.E.E. Spectrum, May,
1984, pp. 57-69.

Editor’s Note: VE3KSP is a
medical doctor, Assistant
Professor of Preventive
Medicine and Biostatistics
at the University of Toronto,
and a partner in Clinicom
Computing Services Inter-
national, Inc., of Winnipeg,
Manitoba. and Toronto, On-
tario, Canada.

ALL MODE MOBILE TELEPHONE INTERFACE

Automatic Vox Phone Patch System
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and phone line.

* Programmable access code
* Adjustable VOX both transceiver

* Will not transmit when frequency
is busy, 7 second clear time

EXCLUSIVE IMPORT DISTRIBUTOR

1275 N. Grove Street
Anaheim, California 92806

OPTIONAL:

DTMF TELEPHONE
TYPE SPEAKER/
MICROPHONE

HOTLINE-007 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with FM-AM-
Squelched SideBand mode. No modifications to the transceiver, just connect to the external speaker, microphone and phone line.
VOX operation both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also.

* Programmable CW ID

* Adjustable microphone
and line gain

* Microphone jack for
base operation

NO EXTRAS TO PURCHASE FOR OPERATION, TRANSCEIVER AND PHONE LINE CONNECT TIME 30 MINUTES.

nNC.G. CO.

NOTE: Prices and specifications subject to change
without notice or obligation

* 3 or 12 minute timer

* Dial restrict switch

* Ringback (reverse patch)

* Accepts speed dialing

* Operateson 115/220 VAC, 12 VDC
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BACK
ISSUES

March 1984
Space Shuttle extravaganza
April 1984
Inside Dayton, easy signal monitor,
four-band mobile whip
May 1984
Spring antenna issue—9Y9 projects!
June 1984
Transistor tester, frequency counter,
VIC-20 Morse
July 1984
Dayton photo-journey, cordless
phones, construction methods

August 1984

Two-tone tester, HW-101 mods, kW
for 160

September 1984
VIUHF wattmeter, Timex RTTY
H}'SEEI"

October 1984

Fall antenna issue—9 skyhooks!

November 1984
Color Computer SSTV, TVI cure

December 1984

Touchtone data displa}-, transistor
tutor, line conditioner

January 1985
[COM mods, extra VIC-20) memory,
shoestring RTTY
February 1985
OSCAR uplink amp, HF helicals, 6-
meter CB

March 1985

Volunteer exams, talking repeater
controller

April 1985

Dayton Hamvention special!
Ishmod’s Journal, the amazing Hat-
lenna

In each back issue, you'll also find our
regular features as well as reviews and
new product announcements.

Each back issue costs $3.50 plus
$1.00 shipping and handling. On or-
ders of 10 or more back issues, there
is a flat $7.50 shipping and handling
fee. Send your check or money order
to 73, Attn: Back Issue Orders, 80 Pine
St., Peterborough, NH 03458.

BACK
ISSUES

“When You Buy, Say 73"

A quarter-wave antenna is
great for range. But it’s too
tall for most VHF handheld
applications. So Larsen® has
cut the quarter-wave down
to size, without taking any
shortcuts in design or
construction.

The Larsen HQ (helical-
quarter-wave) Kiilduckie®
antenna stands just slightly
taller than a helical type, but
measures up to almost full
quarter-wave performance.
The helical design below

gives it stability and keeps it
short—nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it to bend 1807
Larsen offers ten different
VHF HQ series antennas in
the 136 to 174 MHz range,
to work with most popular
handheld radios. So whether
you're calling for help, or
just shooting the breeze, you
can be sure that Larsen
Kalduckie antennas will
never run short on
performance.

rsen Fintennas

The Amateur’s Professional ™
See your favorite amateur dealer or write for a free amateur catalog.

IN USA: Larsen Electronics, Inc.
11611 N.E 50th Ave.
PO. Box 1799
Vancouver, WA 98668
2068-573-2722

IN CANADA: Canadian Larsen Electronics, Ltd.

149 West 6ih Ave
Vancouver, B.C. VSY1K3
604-872-B517

LARSEN® K{JLROD® AND KULDUCKIE® ARE REGISTERED TRADEMARKS OF LARSEN ELECTRONICS, INC
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Robert Roehrig K9EUI
314 S. Harrison Street
Batavia IL 60510

AFSK, And Ye Shall Transceive

his article describes a

crystal-controlled, syn-
thesized AFSK oscillator for
generating RTTY tones.
There have been other arti-
cles on AFSK oscillators, but
the crystal-controlled ones
usually use an odd crystal
that must be special or-
dered. The AFSK-1020 (170
plus 850 shift) is designed to
use a standard source fre-
quency of 1, 2, 4, or 8 MHz
that can be derived from an
on-board oscillator or taken

0sC BMHZI 4AMHr AMHD
ouT M

A sine from heaven is what you’ll get

when you build the AFSK-1020.

from your microprocessor,
frequency counter, or what-
ever other standard frequen-
cy source you may have in
the shack. By selecting the
type of divider IC used, you
can also clock the unit from
a 5, 6, 10, or 12-MHz
source.

The slight disadvantage
with using a 1-MHz refer-
ence frequency rather than
1606.5 kHz is that the tones
will not be exactly right on
frequency, but they will be

ZMHE ZMHT

AT
ik R8 i

within 3 Hz, which is accu-
rate enough for any appli-
cation.

The AFSK-1020 will ac-
cept current-loop, TTL, or
RS-232 inputs for the data
signal. A down-shifted CW-
ID input is provided and can
be operated by either a con-
tact closure (key) or a TTL
device.

The output signal is a
clean sine wave. This is ob-

tained by running the square-
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Fig. 1. AFSK-1020 oscillator.
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wave output of the last di-
vider through a pi-network
filter. The tone levels are
within 1 dB of each other.
The output impedance is ca-
pable of feeding either high-
impedance or 500-Ohm in-
puts. If a transmitter with a
carbon-mike-type input is to
be used, the output cou-
pling capacitor should be in-
creased to 10 uF, observing
proper polarity. You can
eliminate the 88-mH induc-
tor and .04-uF capacitor for
use with FM rigs where a
clean sine wave is not of ut-
most importance. The re-
maining components will
round off the square wave
and reduce the harmonic
content, but the filter as
shown should be used if you
are going to use this with
an SSB rig. On FM it is best
to reduce the oscillator lev-
el so that the signal is not
clipped in the transmitter’s
audio system. A peak devia-
tion of 3 kHz is ideal. In
most cases an output level
of about 25 mV rms is a
good starting point.

The 1-MHz reference sig-
nal feeds a string of three
programmable dividers: IC3,
IC4, and IC5. The output of
the last programmable dri
vider, IC5, connects to the
load input of all the dividers.
This same output also con-
nects to a D-type flip-flop,
IC6. The purpose of this di-
vide-by-two stage is to con-
vert the narrow load pulse



Freq. IC5 IC4 IC3

(Hz) Divide by
1070.6 4 B 7
1269.0 3 9 4
2024.2 2 4 i
200909 2 2 9

Fig. 2. Divide figures for mo-
dem tones.

to a symmetrical
wave.

The binary inputs of the
dividers are taken high by
sections of IC1 and IC2 to
obtain the desired divide
ratios.

If you use a 1-MHz source,
connect it to the input of
IC3. A 2-MHz source would
be connected to the other
half of IC6, and the output
of IC6 would connect to IC3,
IC7 is another dual flip-flop
which is used if the frequen-
cy source is 4 or 8 MHz_ If
you want to use 5 or 10
MHz, use a 7490 ahead of
IC3. For 12 or 6 MHz, substi-
tute a 7492. (The one half of
IC6 is always used to divide
the output by 2.)

IC1D and E are used as a
simple but reliable oscil-
lator circuit which will work
with crystals in the 1-to-20-
MHz range. If you want to
use the built-in oscillator
and have to purchase a crys-
tal, specify a fundamental,
parallel-mode, 32-pF-load,
room-temperature crystal.
You will find that 4 or 8-
MHz crystals are usually
$1.50 cheaper than a 1- or
2-MHz one. The additional
7474 1C needed costs less
than that.

IC8 is representative of
several optoisolators. It
would be used for connect-
ing the AFSK-1020 to a cur-
rent loop and may be elim-
inated if you don’t need it
The I1SO OUT terminal
would be connected to the
RS-232 input if IC8 is used.
The TN4000 diode protects
IC8 from spikes and inadver-
tent polarity reversals in the
loop.

The RTTY rules have been
changed recently so that
CW ID is no longer needed
for Baudot or ASCIl trans-
missions. If you send long

“When You Buy, Say 73"

square

Parts List

1 27 pF C1

2 001 uF Cc2, 3
1 .04 uF C4

1 22uF C5

1 10uF, 25V C6

1 SuF C7

7 JduF C8-14
1 1N4000 CR1

1 1N914 CR2
1 7400 IC2

1 7404 IC1

3 74192 IC3-5
2 7474 IC6, 7
1 4N35 Ic8*
1 47 Ohms, 1 W R15
2 680 Ohms R1,2
1 100 Ohms R3

4 1k R4-7
1 27k R8

4 4.7k R9-12
1 100k R13

1 500-Ohm pot R14

1 88 mH L1

1 2N3904 Q1

1 SPDT switch S1

Crystal: 4 or 8 MHz, room temper-
ature, parallel mode, 32-pF load,
HC-33 or HC-18 holder (micropro-
cessor line crystals), available
from Jan Crystals for about $3.00.

* or equivalent: ECG-3041.

text or pictures, the 1D is still
handy so that the copy
won't have printed callsigns
in it. The best ID is one that
shifts lower than the mark
frequency rather than up to-
wards space, as many do.
This prevents the receiving
machine from seeing the
“key down” tone as a space.
In this unit, the ID tone fre-
quency is 2040.8 Hz.

As mentioned earlier, the
derived tones are slightly off
from the standard tone fre-
quencies, but they are so
close it does not matter.
Mark i1s 2127.6 Hz, narrow-
shift space is 2293.5 Hz, and
wide-shift space is 2976.1
Hz.

This circuit can also be
used to construct the modu-
lator portion of a data mo-
dem. Fig. 2 shows the divide-
by-n figures needed to obtain
the originate- and answer-
tone pairs used for 103 com-
patible systems. | leave it to
you to figure out the con-
nections to the divider's pro-
gramming leads. B

TOP RATED
RTTY EQUIPMENT

(GREAT FOR SSB & CW TOO!)

KENWOOD TS-940S

* 10-160 Auto Antenna Tuner

e SSB/ICW/ AM/FM/FSK ¢ 40 Channel
Memory—LCD Auxilliary Display

e $1999 LIST CALL for Introd.Price

MW TEN-TEC TITAN

¢ |500W SSB/CW OUTPUT » 1 KW RTTY
e |5-160M » Low Dnve Tuned Input
* $2485 List—CALL for Special Savings

TEN-TEC CORSAIRI
e 100% Duty Cycle # 16 pole IF Filter
* Dual mode Noise Blanker * Audio Filter
* Easy To Read Yellow LED Display
* One Year Warranty ® Made in U.S.A.

AEA * ASTRON * BENCHER * BUTTERNUT CUSHCRAFT
DAIWA » HYGAIN » PCOM » KENWOOD = NYE = TENTEC

VIBROPLEX

s WESTECH ELECTRONICS
Mon. & Thur. 10-8 RTE. 286—Presque Isle Plaza
Tues. & Wed. 1 gwﬁ Pittsburgh, PA 15239
iz ah 4 @12733-1555 = S
-----------—-:—-_-----—

— FASTCHARGER

for Kenwood TH21, TH31, TH41

L

e Automatic Voltage cut-off

* Battery doesn't heat-up

* 12v-14vdc input.

* Charge from any point in discharge cycle
without developing “memory”

* Proven in daily use

Charge-Rite
P.O. Box 17015

Plantation, Florida 33318
305-475-05645

(R ——————————— S . L |
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Through the Looking Glass

If you could peek ata RTTY signal through magic audio glasses,
what would you see? You'll find out with KN4L’s Apple opus,
a program that whispers, “Run me.”

Scott D. Schram KN4L
225 La Prado Place

Homewood AL 35209

s | was trying to learn
more about RTTY, | felt
that “book knowledge” of
the subject wasn’t going to
be enough. | wanted to actu-

ally see the marks and
spaces that were being sent.
That's why | wrote this pro-
gram.

This program for the Ap-
ple Il or Apple lle requires
input from a RTTY terminal
unit (TU). The TU should
output TTL-compatible volt-
ages: high (5 volts) for mark
and low (0 volts) for space.
Attach the TTL output of the

TU to pin 2 (Switch O input)
of the Apple game connec-
tor. This is the same connec-
tion used for several popu-

lar RTTY programs for the
Apple.

Sample outputs from the
program are shown in Figs. 1

| . ETTY WAVE FORM, DISDPLAY
] 2 Ay
¢ B RCOTT Dy SCHEKM
s &
-.I EESBEFRFIE REHEESREREN FEEN B ES
g EG 5704
T ATF
1 FEAKER = TMIE
14 RTTVIN . T
1 5 NAETT & iF
| *
] HOFSTART = 1500
I . BlUFERD - LLFFT
%
0 INDEX] = LR
" i | [HGEXN [HREE L+ ]
R | h
47 = S0E THE HMACHIRE LasGUALE PHOGRAN =%
-.: . f"‘ll-lll [a.’L :"I-Tl‘i‘-'l_ Tih |'|:-|I!‘-.'~'::w-” i1 F"l i'li
Pl i ¥
ETTVYeAYE LEOiX FIN Y
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33 s 1.3 ETX Fl
"-';"‘.l ] { :_h,'. !_|;|j | :|I| i
JA0A: A B ) 35 LA ETTYIS <GET MARK/SPACE DATA
030D: 91 O& STA  (INDEIL]).¥ 3SAVE 1T I8 THE CURRENT LOCATION.
DADF: AR |9 18 LIA s IDELAL - POR 1500 'SEC USTHNG APPLE
Y1 20 AR KR LY IR RATT tMONTTOR ROUTTNY
A
D314 EE DD DA &) I Ml g &0 s FLASH IXDTCATOR
1._
U] ¥z E& 06 i | 1§18 TNDEE! “MOVE [NOEX UME RBYTI
1119 00 -4 BNE RWl
L] E= i L ) - =i I N0OF LM
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I3 £4 LG L $ :BUTEND BUFFIR,
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Listing 1. RTTYWAVE source code.
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| REM HTTY RAVE YFORM DISPTLAY

2 REM BY SCOTT DL SCHRAW [EN&L)

1 REM

[0 NIMEM: BIOZ: RFM DROTECT HIRES RCREEN ANT CRTTY DATA

[5 " KEM

B REM RSAVE THE MACUHINE LANGUACE PFROCEAM AT $700

I3 EEM  OSTEE THIS NAMI

I8 REM

I FRINT HES [4 "RLIOIED BRTTYWAY I

3 EiM

3 BT E BEA

I TELT N

L YTl RiNT i ELl A iy AT"

- TR TNT im =uy e

f1 YIAR EINT TARN [ b AN AN&L™
YTAR ..

B INPUT "PEESS RETUEN TO BEGTN WNEADIRG = "qds

o B

BS HEM. THE MACHIRE LANGUAGE PROGEAM THIES ALL QF TIF

B 1M RHEADING OF UNTA.

HH - WEM

90  CALL 76R

45 HEHM

I 5 HE™ I | i ¥ F = F ETTY EAVE FiuN

i M REH

1L FiE — R &

i 10 HIN HLEDLOE= 7

111 . L 'TAR

i1 o Ph "EACH " | & rFEl MILE D=~

114 i MIEK § PACE Low .

116 KEN

8 Ir KEM EINT il ] E X 1 NG ARL

iif EKER

120 ¥0R X =0 10 270 STEER 10

I35 FEUE T = 0 Ty &0 STEP Z0

B0 HPLOT X-.f T0-X,Y % 1

131 BREIT Y

32 NEXT ¥

i3 REM

34 HEM -MOYE DOWE THE SCREEN AMD SHOW B8 LINEY

L35 KEM

LT FOR piEH = 0O TH 7

B8 BASELIM, = LOC + PBOWN * Sh: REM LEFT HANI ik IF EALH LI

140 FOR X = O TO 230

& iFN

- REN ASSTUME THE NELIT PLOT ES A Hami

&% FEM DNLESS THE DATA 1 FES THAN 128,

T TR

50 T = DOWN = ZFO & W
¥ PEEE (BASEIIN # X)) < 128 THEN Y = DOWN = 20 & |3

162 NREM

s REM PLUT THE MARRE OF STACE

166 EEM

L7 [F BASELGC + X 20&TS THEXN 180¢ REM  END OF BUFFER

V0T HPLOT K%

JB0D NEXT X3 REM NEXT DOT ALRDSS

1B% NEXT DOWN: REM NEXIT LIKE DOWN THE SCREEN

186 FEM

187 NEM WATT i £ BEFOS

| Ee HEM COTNE TD REXT ] |

*K | ;_.,:'.r

4 UME: 5 €188 L

3 [NFOT “PEESS EETURY TO TN - A%

T3] o EN

I3 REM SEE IF USER WA AN

2% ®EM

24l TELT  HODME

250 INPUT T"AGAINT (Y/N) = 1A%

260 I LEW LAS) = 0 THES END

ZID IF  LEERES (A%, 1) » "Y7 THEN 10

ZEO CENB

Listing 2. Basic display program.



Fig. 1. Output for a 60-wpm received signal.

and 2. There are eight lines
of mark/space shown, with
short hash marks above
each line. Note that each
line repeats a little of the
previous line’s data to allow
easier analysis. (If you don't
like this feature, change line
140 to FOR X=0 TO 255))
The hash marks are about 20
microseconds apart. The en-
tire 8 lines represent 4 sec-
onds of received signal.

This program presents in-
teresting analysis possibili-
ties. Fig. 1 is the output from
a 60-wpm-Baudot received
signal. The shortest mark
and space lines are the data
bits which are about 22 ms
long. This is about what we
would expect for a 60-wpm
signal. Notice the glitch in
the lower right-hand cor-
ner of Fig. 1. This error was
caused by a static crash dis-
torting a weak signal. You
see, it is much too short in
duration to be a data pulse.
This might have caused an
error in printout.

The 100-wpm-Baudot sig-
nal was from a very strong
station, and | see no glitches
in the copy. Note that the
shortest data bit is about 14
ms, which is about right.
This suggests that a good
use for the program would
be determining the speed

(and code type) of an un-
known RTTY broadcast.

Type in the Applesoft Ba-
sic program and save it to
disk. The machine-language
portion should be typed into
a good assembler and as-
sembled. (I use Merlin from
Southwestern Data Systems
or the assembler that comes
on Apple’s DOS Toolkit pack-
age. There are many other
excellent ones available.)
After assembly, BSAVE the
code to disk under the name
RTTYWAVE.OB]. The Ap-
plesoft program loads it in
automatically. If you don't
have an assembler, type in
the bytes from my listing
and BSAVE it (BSAVE RTTY-
WAVE.OBJ,A$300,L$2D).

To start the program, just
run the Basic program. The
Basic program loads the ma-
chine-language part. You will
then be presented with the
title page and the prompt,
“PRESS RETURN TO BEGIN
READING:”. Tune in the
RTTY signal until your ter-
minal unit shows proper re-
ception, then press return.

Data will be read in for
about eight seconds. A little
indicator will flash in the up-
per-left corner of the screen
to keep you from dozing off.
Also, the Apple’s speaker
will click once per second.

Address Purpose

$0006 TO $0007 Buffer index

$0300 TO $032C Machine code

$2000 TO $3FFF  High-resolution screen
$4000 TO $4FFF RTTY data buffer

All other addresses are as the Apple normally uses them.

Fig. 3. Memory-usage table.

“When You Buy, Say 73"

lllll

Fig. 2. Output for a 100-wpm received signal.

Then the program will dis-
play the first screen of the
waveform. Press returmn to
see the second screen. The
display portion is a little slow,
but this can be improved by
compiling the Basic part us-
ing any of the commercially-
available Applesoft compil-
ers. If you compile it, please
observe the memory usage
shown in Fig. 3.

After viewing both screens,
you may read in more data
or exit the program.

| hope this program bene-
fits you. It should be a chal-
lenge to figure out the codes
that some stations are using.
(It is quite a challenge just to
read the normal Baudot
code by eye!) Perhaps you
could extend this program
to determine automatically
the speed and code used by
an unknown RTTY station.
That should keep you busy.

| welcome your com-
ments. If you wish a reply,
please include an SASE. R

HI-TECH MODULES

DIGITAL FREQUENCY SYNTHESIZER
PHASE LOCK LOOP HFO

LATCH

PHASE
DET

l XTAL
LOOP REF OSC
FILTER

[ s

MIXER

ADR
DECODE

CPU BUS

BUFFER/
FILTER

ouT

POST-MIXER
AMP

THE DFS-1 CAN BE USED AS THE HEART OF A HF SYNTHESIZED
TRANSCEIVER DESIGN OR AS A SECOND VFO FOR EXISTING RIGS

FEATURES:

1) 5.0 TO 5.5 MHz TUNING RANGE

2) 100 Hz STEPS

3) STD BUS PLUG BOARD FORMAT

( 6 x 4.5, 56 PIN EDGE FINGERS )
4) 3.0 Vp—p OUTPUT INTO A 50 OHM LOAD

MODEL DFS-1

WIRED & TESTED $ 98.00

ADD § 3.00 P&H

NYS ADDRESSES ADD 7.5%

OTHER MODULES AVAILABLE

CALL OR WRITE:

Electronic Systems Consultants, Inc.

P.O. Box 1105, Smithtown, N.Y. 11787

(5168) 361-8142
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Jack Miller W1PDI
h1 Skyview Circle
Hamden CT 06514

In the March, 1983, issue
of 73, John Langner
WB20SZ offered an article
and description of his RTTY
tuner which won 1st place in
/3’s Home-Brew |l Contest.
It's not at all surprising that

Perfection Plus

It’s not often a prize-winning package can be improved.
Here’s a new look for a popular RTTY tuner.

this unit won, as it is an ex-
cellent RTTY tuning device
and makes tuning in a RTTY
signal as easy as tuning an
FM receiver with a tuning me-
ter, as stated in the article.

| decided to give it a try.
The idea of having an LED
display seemed better than
fussing with a dual ellipse
on a scope or trying to tune
a signal with the blinking
LED on my TU. This LED
seems to blink on almost

Photos by Tom Miller WA1GLS and Jeff Miller

any kind of signal within the
bandpass, and trial and error
becomes necessary before
you tune in the right blink.
In his design, John used
two Radio Shack MV57164
bar-graph displays for 20 au-
dio frequencies (1530 Hz
through 3003 Hz). Each bar
graph has 10 miniature LED
segments. The mark and
space frequencies between
2113 Hz and 2309 Hz are in
the center of the display.
This miniature bar-graph ar-

SPE AUDID

rangement would be ideal if
vou wanted to build it into
the front panel of your TU. |
decided to avoid cutting in-
to my MVD-1000, as home-
made modifications to com-
mercial gear have a definite
tendency to reduce its re-
sale value. Building the unit
In a separate enclosure with
power supplies and separate
LEDs seemed a better idea
to me.

| used a plastic enclosure
manufactured by Pac Tec

PS5, VOLTAGE
~ WIRES SOLDERED
/ TO EDGE CONNECTOR

CUT FROM RCVR

BAND PSS
FILTER
{iF

!_.
RERRERR T

H‘EED‘EBI LEE |I:'.:, IEB - |.l'.,E\-
AUDID 1IN 3

7 IC ICE ICT

=

MAIN CET. 80 RADID SHACK # 2TE-i55i

Ls = a~ -
AUX CKT. B0

ICti ici0 | 1 iIci2
|
| '

T0 LEDS

Fig. 1. Main and auxiliary circuit boards showing IC arrange-

Photo A. Completed unit on top of monitor in my shack. ment.
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Corporation,’ Model C-23K.
These enclosures are avail-
able in a variety of dimen-
sions and colors, even with a
carrying handle and stand if
you choose. Many manufac-
turers of digital test equip-
ment use this type of enclo-
sure as it offers great flexi-
bility and neat appearance.
The dimensions of the Mod-
el C-23K are approximately
82" wide by 9" deep,
with expandable front and
rear panel heights. The front
and rear panels have three
indentations along their
length on the back side for
trimming. Score with a sharp
knife blade along the inden-
tation vou select, and then
snap it off. | trimmed the
front panel 2-5/8” high, and
the rear panel 2-1/8".

There are plenty of mount-
ing studs on the inside for
mounting almost any shape
perfboard or component
needed. Those studs that are
not needed or are in the way
of mounting can be snapped
off easily with a pair of
pliers.

Since | had ample panel
space, | decided not to use
the Radio Shack bar-graph
units. Instead, | used twenty
separate LEDs manufac-
tured by Linrose Company.’
These LEDs are rated at 5
volts and have a built-in
loading resistor, so that the
82-Ohm R-10 in the original
tuner is not used. The pack-
aged LEDs also have the lit-
tle fiber mounting flange
which holds the LEDs when
they are snapped into a 1/4”
mounting hole. This sepa-
rate LED arrangement makes
the complete display larger
and easier to see than the
bar-graph arrangements.

As shown in Fig. 4, the
LEDs are mounted in 1/4”
holes in a straight line across
the front panel on 3/8” cen-
ters. The eight LEDs in the
middle between the mark
and space frequencies are
red, and the six on each side
are amber. The LED in the
upper right corner is a green
pilot. The on/off switch is
mounted in the lower left
corner.

The ac cord and fuse hold-
er and a parallel phono-type
input-plug assembly for the
receiver output and TU in-
put are on the rear panel.
The rear panel height is cut
approximately %” shorter
than the front panel to allow
for ventilation.

Main Circuit Board

| used the same circuit
board and IC arrangement
as the author. The circuit
board is a Radio Shack cata-
log #276-1551. It is a 44"
X 4" polyglass plug-in-type
card with 1/16” grids. | did
not use an edge socket, but
soldered the powersupply
wires directly to the edge
connector.

There are also 2 bus runs
around the edges, which
make it convenient for sup-
plying the plus and minus 5
volts to the ICs without run-
ning long wires to a single in-
put point. The best feature is
its cost, $3.69, which is far
lower than the price | have
seen for other boards of this
type.

| mounted nine ICs and
other components on this
board. The three decoder-
driver ICs are mounted on a
smaller auxiliary board (Fig.
5(b)). The IC socket loca-
tions are shown in Fig. 1. If
desired, you can mount all
of the ICs and components
on a single larger board, as
there is ample room inside
the enclosure to do so.

Photo B. Shows inside layout of components. Main circuit
board on left with Flesher PS-170 bandpass filter mounted
above it. Power-supply assembly is on the right with T2 in the
center. The 12-volt regulator transistor is on the heat sink be-
low. T1 is at the rear next to the fuse holder. LED arrangement
is shown in front with leads running to the driver perfboard
assembly mounted in front of the main circuit board.

Wiring

Use point-to-point wiring
with single-strand insulated
wire. | used the same gauge
wire as Ma Bell uses in her
multiconductor phone cable.

This schematic, as shown
in the original article, is cor-
rect. If you follow it exactly,
the unit should work the first
time. When wiring, | kept
the wire lengths as short as
possible without letting the
wire pile up too much over
the sockets. When neces-
sary, a graceful loop around
the socket is better than go-
ing directly across and piling
up. Be sure to determine

the location of the mount-
ing holes in the component
board first. Keep your wiring
clear of the holes so it won’t
be pinched or broken when
mounting the board to the
enclosure mounting studs.

A note of advice: It's a
good idea to stop and check
your wiring after making
four or five connections.
You'll be surprised when
what you thought was a cor-
rect connection actually is
not. While this wiring proj-
ect is not very difficult for
the experienced builder, it
can be tiring on the eyes,
and mistakes are made easi-
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Fig. 2. Power supplies.
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Photo C. Rear view of front panel showing LED arrangement
on front panel.

ly when you are tired. Stop
and check your connections
frequently and when you're
tired, stop—period. Then
pick it up tomorrow.

Power Supplies

To power the unit, | need-
ed regulated voltages of +5,
+12, and —12. Fig. 2 shows
the 5- and 12-volt power sup-
plies. The 5-volt supply is
from the Archer Engineers
Notebook, 1980 edition.
Parts are readily available. If
there is a Radio Shack store
in your area, they're all
available there. As shown in
Photo B, all powersupply
components except T1 are
mounted on a separate pert-
board. T1 is bolted directly
to the bottom of the plastic
enclosure near the rear pan-
el. next to the fuse holder.

W C. AUDID
FROM RCVERE

Both regulator transistors
should have heat sinks. The
5-volt regulator dissipates
more heat than | anticipat-
ed, so | had to add on a fan-
cy heatsink arrangement us-
ing quarter-inch aluminum
brackets fastened together
over and under the regulator.

You might prefer to build
the 5-volt regulator assem-
bly on a 1/4"-thick piece of
aluminum with the 7805 reg-
ulator bolted to it for better
heat dissipation. In either
case, be sure to drill several
small holes through the bot-
tom of the enclosure direct-
ly beneath the regulator as-
sembly for air-flow venti-
lation.

Bandpass Filter

WB20OSZ, in his article,
discusses the use of a band-

I—-- ,ﬁu:.:ﬁ _.: I

CONNECTOHR
O REAR
S PANEL

1/ fiios

L |
BAND PASS

MAIN

“ﬂ;ﬁ| l
PRESELECTOS l
{iIF NEEDED]

*I2Y =2V

FUSE

*|2Y =12V +5

DECODER BD
Gl THRL IC9

LED DRIVER
ASS5Y BOD

PS5
BO

ICHD THRU G2

l LED DIGPLAY

COMMON GND TO ALL CKT BDS

Fig. 3. Block diagram.
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Photo D. The improved RTTY tuning aid.

pass filter in conjunction
with this unit. Indeed, if you
are driving the tuner directly
from the voice coil of your
receiver, which has no audio
filtering for RTTY, then a fil-
ter is desirable. | use a Ken-
wood TS-520SE transceiver
which has no filtering of any
kind for RTTY. The tuner
works very well connected
without a filter, but all the
noise and QRM show up by
the amber LEDs being lit
up as well as the red ones.
Ideally, only the red LEDs
should light when tuning in
a strong RTTY signal.

| purchased the Flesher
Corporation® P-170 Prese-
lector Kit. This kit, which
can be powered by plus or
minus 12 volts, contains a
small perfboard, three ICs,
and a variety of resistors and
capacitors. Assembly is easy.
The manufacturer supplies
several “tuning” resistors,
which are temporarily tack-
soldered across each of four
circuits until the proper re-
sistor is found for each out-
put at frequencies of 2420,
2000, 2320, and 2100 Hz.

Instead of using this hunt-

MARK
FREQ

and-peck method, | soldered
in four 10k trimpots, adjust-
ed each for peak output as
instructed, and left them in
the circuit. Works great! |
also used IC sockets rather
than soldering the ICs di-
rectly to the board.

The manufacturer’'s specs
state a frequency response
of +¥4» dB from 2055 to
2365 Hz, — 3 dB cutoft from
2025 to 2400 Hz, and —20
dB cutoff from 1900 to 2550
Hz.

This filter made a great
difference in the display. A
strong RTTY signal lit up on-
ly the red LEDs between the
space and mark frequencies
(2125 and 2295 Hz).

IC Layout

Figs. 5(a) and 5(b) show a
top view of the IC sockets
with voltage readings for
troubleshooting. Do not take
these voltage readings as
“gospel,” as | took them at
random, jotting them down
as | made various tests and
transferring them from scrib-
blings to some form of logic
(I think)

A couple of the ICs were

AMBER LEDS |

= £ i ',
& |0O00000'0000

0000000000

1A 6 | |

RED LEDS

B ——

AMBER LEDS

ff || 18"+  —={3/8"-

Fig. 4. Front-panel layout.
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Fig. 5(b). Decoder-driver ICs on auxiliary board.

not readily available from
local suppliers or in the usu-
al catalogs. IC2 (74221) and
IC7 (74273) are not listed.
You can substitute RCA
SK74LS221 and SK74L5273,

which are readily available
at a slightly higher price.
Also, SK3595 can be sub-
stituted for the NE565 (IC1).
These are Schottky ICs
which, according to the

DPDT toggle switch
2-A 3AG fuse and holder
T1 transformer, 12V, 1.2 A

Bridge rectifier, 12 V
1000-uF, 16-V caps (five)
7805 5-V regulator
7812 12-V regulator
Jd-uF, 12-V capacitor
1-uF, 16-V capacitor
100 piv diodes (two)
12-V zener diode

1K resistor, V2 W
12-V green LED
18-Ohm resistor, 1 W
4.7k resistor, Y2 W

T2 transformer, 12 V, 300 mA

Parts List

(Radio Shack 273-1505)
(Radio Shack 272-1358)
(Radio Shack 276-1171)

(Radio Shack 276-1770)
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specs l've seen, are a more
sensitive device drawing sig-
nificantly less current, and
so, perhaps, are worth the
extra cost.

Be sure to use plenty of
01 bypass caps to ground.
Bypass all power-supply volt-
age leads where they leave
and enter each circuit board;
also on the IC sockets at the
+ 5-volt pins. These reduce
the spikes which occur when
the LEDs are turned on and
off.

Use and Conclusion

After completing every-
thing except installing the
bypass filter, | connected
the unit to the output of my
receiver audio and the input
of the TU, plugged in the ac
cord, and turned it on. The
first thing | noticed was that
there was no smoke: Good
beginning! There was no
LED display either until 1 ad-
justed R3 on the main circuit
board. Then | saw some ac-
tion on the LED display (ran-
dom flashes). As | tuned the
receiver through various sig-
nals and noise, the display
indicated what | tuned in by
random flashes across the

entire panel. Then, as | tuned
in @ RTTY signal, the LED:s lit
up like the traveling light
display on an old movie
theatre marquee, starting
with the first amber LEDs,
“walking” through the red,
and out the other side of the
amber set.

Retuning the receiver so
that only the red LEDs were
flashing produced a perfect
copy on my TU. Works ev-
ery time! You can tune in a
signal as quick as a flash
(pardon the pun).

Since my Kenwood has
no filtering, and unless the
RTTY signal is a strong one,
the amber LEDs flash as well
as the red, indicating QRM
and noise displayed. Install-
ing the bandpass filter, as
suggested by WB20OSZ, takes
care of this condition very
nicely. The filter not only re-
duces the noise display, but
makes the unit much more
sensitive and the red display
more positive.

The only problem | had
was with an odd audio fre-
quency oscillation which was
produced when connecting
the bandpass filter. But by-
passing to ground the 12-
volt power-supply leads
with .OT1-microfarad caps on
the filter board (directly
where they enter) solved this
problem nicely.

Even tuning in a weak
RTTY signal surrounded by
QRM is easy. Just tune be-
tween the mark and space
and the TU response.

Try it, you'll like it! Tun-
ing in a RTTY signal is now a
pleasure instead of a task. It
works every time and elimi-
nates a good deal of missed
copy.

References

1. Pac Tec Corporation, Phila-
delphia PA 19153. Available
from Hatry Electronics, 610 Bou-
levard, New Haven CT 06517.

2. Linrose Company (B4302H3—
Amber, B4304H1—Red). Avail-
able from Hatry Electronics.

3. Flesher Corporation, PO Box
976, Topeka KS 66601. Manufac-
turer states that PS-170 kit is
currently limited to available
stock at $15.95; PS-170A is the
current version at $29.95.
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Rick Bates WAGNHC
345 S. McDowell Blvd.
Suite 219

Petaluma CA 94952

Speak-No-Evil RTTY

This tiny routine is all you need to transform
your Heath H-8 into a RTTY receiving demon!

f you ever wanted a short,

receive-only (RO) RTTY
program for your home
computer or you just want-
ed to see what RTTY was all
about, then this is for you.

By using Microsoft™ Ba-
sic (the most common Ba-
sic in home computers to-
day) and a terminal unit
(TU), copying RTTY is really
very simple. | have a Heath
H-8™ computer and the

H-19™ terminal. My TU is
a home-built, phase-locked-
loop (PLL) type which is ad-
equate for VHF (2-meters)
RTTY. | have used this
equipment on RTTY for
about 5 years with various
programs including this
one. The serial card for the
H-8 (and the H-89TM) uses
an 8250 asynchronous com-
munication element (ACE)
chip to handle the serial

e Capy RTTY RABCII to CET progrem
20 " By Rich Baten MWAANHC version 2.2R8 rpb

100 * inialize the port

(330 octal) +or input

110 OUT 219:128 "turn DLAE on to program the chip

120 OUT 216,23
130 OUT 217.4
180 OUT 219.7

130 IF INFPLZ2Z1) 98 THEM 160 ELSE 150

160 PRINT CHROLINPI(Z16) g
70 BOTD 150

LSR 4or 110 baud
'HSR for 110 baund
"2 stop bits DLAB of

"filter the garbage

*Print 1t, i¥ good

‘980 back ¥for next charactier

Table 1.
BINARY  LETTERS OCTAL EIGURES DECINAL  HEX
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RO E o0l 3 i Q1
L0 O LINE FEED 002 LINE FEED 2 o
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oGO0 BFALE rng SFalE i R |
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001 10 1 Lifar H & il
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o101l o 0O1= y 11 iaH
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11111 LETTERS O%7 LETTERS =1 1E

Table 2.
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I/O. The 8250 is very simple
to program and has a wide
variety of abilities.

The program listing is
fairly well documented so
that other computer owners
may adapt the main ideas to
their systems. It may be re-
written so that the input is
sent to both the display and
the disk, but the slow speed
of the operating system
causes loss of characters
each time it writes to the
disk. If the program were in-
terrupt-driven, then perfect
copy to disk would be pos-
sible. The 8250 ACE chip is
capable of interrupt opera-
tions, but | just wanted a
short and simple copy pro-
gram.

The most common baud
rate for amateur use of Bau-
dot (Murray) code is 45.45 (60
wpm). The first step in the
program is to initialize the
port (330 octal in this case)
for that baud rate and then
set up an array for the prop-

er translation from binary to
ASCII for the display.

The next step is to get the
character from the port and
to filter the garbage so that
only the valid characters are
printed. This is actually
done by one of the features
of the ACE chip. If the bits
from the Line Status Regis-

ter (of the ACE chip) are
checked before the actual
input of the character, then
it is easy to filter out the
garbage. In this case, we are
really looking at bits 0
through 5 of the Line Status
Register which show that
the data has been received
without any errors.

It there has been an error
in receiving the data, you
loop back and ignore the
character in the port, which
will be overwritten by in-
coming data. You must
look at the Data Ready bit
(bit 0) of the Line Status
Register each time you are
ready to input from the port
or you will get duplicates of
the last character received
since the character buffer
in the ACE chip is not emp-
tied when it is read (but the
Data Ready bit is zeroed).
You could also use the Car-
rier Detect line of the ACE
chip to filter out some gar-
bage. | have my TU hard-
wired so that it will not send
data to the port unless it
sees the Carrier Detect bit
set on the PLL chip.

The next part of the pro-
gram checks for the FIGS or
LTRS shift character. If one
is found, the case label val-
ue will be changed so that
the character is printed in
its proper case (letters or
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INT Ol i T "E clear the sCcresn

NT “RTTY (Baudot) to CRT copying program
MNT By Rick Bates WASNHLC varaion Z2.38 rpb
-h-

PRINT

1
Ik

i T

-llil'l

st up port (J320) pctal for baudot

130 PORT=LD330

1A DUT PORT+35, 128 "met DLAP on for programming

180 OUT PORT, L0244 'leb for 45.4% baud

&0 OUT PORT=1.80111 "meb +or 45.45 baud

170 DUYT FORT=3,4 ‘mat for 8% pbit word, 1.% stop bite DLAB ofi
:[-I.- 4
= DM LASI LeS2 *input characters |(lower and upper), 32
- FDR N 0 51t READ LiX)z MEXT X "set lower caae (LTRE)
5 FOR iw= 180 31: READ UIX): NEXT I ‘=gt upper case (FIBES)
- LASE wy "pre-set for lower cane

1 LUt charactes +rom the DaudoE pDoOrt

20 IF INFIFORT+S) 294 THEM 340 ELSE GOTO IF340 "filter garbage
A0 IMCHAR=INF (HDS300 "get the character when the port is ready
i
41 sgk fiar proper cAsSe
.'.-"||
420 IF INCHAR=2F THEN CASE=1:G0TO 0 "uppier (FIGE)
240 ¥ INCHAR==]1 THEN CABE=0D ;GOTH SO0 "lower {(LTRE)
450 [F INCHaS=4 THENM CASE=1 ‘downshaift on space

at ol LT F pFooST CasFE
= & 1 HE Fin T R L LA N *arint in Lhe

input and data tables

CroDET Cans 11#

S0 [F CASE=O THEN FPEREINT CHAES (L (INCHER) ) 5

RO BOTD o

ji

RLEgW Hata 10 lOwEr Ca%P CharaCcLerm s

Tl THATA O, &%, 10,585, "'.ﬂ". B85, 1%, 68,.82,74, '8, 70, 67,70

LO40 DATA B4,90, 76,87 «EF BO,BL. 79,86, TL, 0, 7F,B8:B4,0
I —

TCheE = data for upper case charcters

1070 DATA 0581, 10,45,32,7846,55,13,34,52,39,44,33, 58,40
IHHH UﬂTﬁ S5, 08,.41,50,38,54_ 48.49,57,43,538,0,84,47 ,59,0

| |

?“I” variasble assigrnments

poasible=

10 " note that the FIGS and LTRE iru tait i ndEDendent ,
they arg the sand 10 Doth wppers and | ower CcCasE

Ccase LFFER o lower Cane

L iF 7 iHLHMAN = yaluws ol character (fput froa port
il " LIE) = losesr Case character sel
1 Iyl FORT = port location value
e Ty Uidk = UFFER case character aset
SO I = pne time variable For set up

B
MLy data wtatements — Jower case LTRSS (see line 10G30]
TR
FLIS0) ML L s EsLFE: A, BPACE ; B, I, U;CR; D;R; J,N;E;C; K
TG0 TaZobaWyH: ¥ F B:0.B:;G,FIBE, M, X,V,.LTRS
e b I
SLMe data statementeE = upper case FIGES isee line 1070)
LAy T lﬂnl.‘.LF.—.EFEEE.FELL.E.".Cﬂ.i.ﬂ.'.EDHHA,'.:.-.
F0 " SR .25, TERD, 1,575, FIGE, « 3+ LTRS

Program listing.

figures). If a space charac-
ter is received, then the
case label value is set for
lowercase. This feature is
called “downshift on space”
and may be deleted if the
feature is not desired. The
last function of the program
prints the translated charac-
ter and loops back for the
next character.

The data statements are
the actual translated char-

AMATEURTELEVISION

acters. Since Baudot/Mur-
ray code is limited to five
bits in length, if you treat
the input as ASCII, the char-
acter value is quite low (less
than 32). If you print the
character value from the ar-
ray instead of the actual in-
put value, then translation
takes place.

While the program may
not be the most glamorous,
it does provide an insight in-

to some of the tricks used
when programming in Basic
and the use of the 8250 ACE
chip. Table 1 is added so
that ASCII RTTY may be
copied. No translation of
the character set is needed
and that program is very
simple and straightforward.
Table 2 is for those program-
mers who wish to start off
with new ideas.

So, by using Basic, you

can see that it is very simple
to write a short routine to
do almost anything. The
maximum speed of this pro-
gram is bound only to the
speed of the Basic and the
TU filters. Good luck, and
see you on RTTY!
Questions will be an-
swered only when an SASE
is sent with the question.
You can also find me on
CompuServe 70370,523. 1

NEW 70 CM ATV TRANCEIVER
ALL YOU NEED IN ONE BOX

$299 delivered
TC70-1

'-!L*’K

& o i .

® FULL COLOR, SOUND, & LIVE ACTION just like broadcast TV. Get on this
exciting amateur video mode at our affordable ready to go price.

® WHAY IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TCV0-1s
downconverter outputs to any TV on ch 3 for recelving. Connect a good 70 cm
antenna and low loss coax. Plug In any composite video source you want to
transmit: Camera, VCR, computer, etc. Plug in any low Z dynamic mic or use
color camera mic for Standard 4.5 mHz TV sound. Connect to 13.8 vdc for
base, mobile, or portable. See chapt. 20 1985 ARRL Handbook. That's it!

® WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack,
projects, computer program listings, home video tapes, repeat Space Shuttle
audio and video if you have a TVRO, repeat SSTV or RTTY, Weather Radar, do
pubiic service evenis such as parades, marathons, races, CAP searches and
rescues. . . the list goes on. DX depends on antennas and terrain, typically 1
to 40 miles. We have video compensated RF linear amps for 20 ($118) or 50

($189) walts pep for greater DX,

® FEATURES: Small 7x7x2.5". Push to Look (PTL) T/R switching. GaAsfet
downconverter tunes whole 420-450 mHz band. Two swilch selected video &
audio inputs.. .RCA phone jacks and 10 pin color camera jack, Xmit video
monitor output. Over 1 watt pep RF output on one or two (add $13) selected
crysial controlled frequencies. 439.25, 434.0, or 426.25 mHz

We Can’t Keep It
Under Our Hat...

So many people have discovered our products
and publications that we simple can’t hide our
success any longer. In fact, our commitment to
quality merchandise and personalized service
has made us one of the worst-kept secrets in
communications monitoring.

Explains Ingrid:
“l guess we're just very

P.C. ELECTRONICS

CALL OR WRITE FOR OUR CATALOG for more info or who is on in your area. We
stock antennas, modules, and everything you need on ATV.

TERMS: Visa, MC, or cash only UPS CODs by phone or mail. Checks must clear
bank before shipment. Price includes UPS surface shipping in cont. USA, others
add 3%. Transmitting equipment sold only to llcensed Tech class or higher
amateurs, verifiable In 1985 call book or copy of new license,

(818) 447-4565 m-f Bam-6pm pst.

Tom WEORG Maryann WBEYSS

2522 Paxson Lane
Arcadia CA 91006

“When You Buy, Say 73"

easy to get to know . . .”

GROVE

Write to Dept. A (or phone 704-837-9200)
for a free catalog and sample issue of
Monitoring Times,

140 Dog Branch Road, Brasstown, N.C. 28902
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Walt Becker K1QPS
Box 201
New Castle NH 03854

fter some years of us-
ing a Model 15, a
home-brew terminal unit, a
tape distributor, and a Swan
transceiver for RTTY, | got
tired of the noise and decid-
ed to go modemn. | now have
a Kenwood TS-120 with the
usual beam and linear, and a
TRS-80C computer. | am
also using a Kantronics In-
terface with the Kantronics
Hamsoft software. | noticed
right away that there were a
lot of signals that were
either hard or impossible to
tune in so as to obtain good
copy. | also hate the sight
and the hot feeling of the
wall-type power supplies.
On page 10 of the instruc-
tion manual there is a men-
tion that interference or
inversion of the code will
prevent copy, and the oper-
ator should probably try an-
other signal. Pages 15 and 16
of the manual describe mod-
ifications that might have to
be made to increase audio
level or PTT drive. Also de-

On the Flip Side

Here’s how to add reverse shift to your Kantronics Interface.

scribed are modifications
that are needed with certain
makes of transceivers. Then,
on page 18, appears the usu-
al warning that the warranty
will be void if wiring or re-
pairs “not of our own instal-
lation” are done.

About 50 years ago, while
installing early electronic
gear on submarines at a lo-
cal shipyard, | was fortunate
to have the opportunity of
working with some of the in-
ventors and scientists who
developed this gear. | have
since never been complete-
ly satisfied with anything
and have changed or altered
everything | got my hands
on, warranty warnings not-
withstanding. So far | have
had no trouble with war-
ranties.

The Kantronics Interface
does not have a Normal/Re-
verse switch, which | thought
was a mistake. After adding
a switch and a hex inverter, |
am sure it was a mistake not
to have one as original

Photo A. The toggle switch is mounted on the front panel.
42 73 for Radio Amateurs = June, 1985

equipment. The lack of 850
or 425 shifts doesn’t seem to
pose any problem.

After adding the inverter
circuit, | found that the
many signals that had been
either hard or impossible to
copy were now usable.

| used one section of a
7404 hex inverter and a sin-
gle-pole double-throw tog-
gle switch. The 7404 was in-
stalled in a socket which
was mounted on a store
bought printed circuit. This
was attached to the rear
panel of the interface with
double-sided sticky tape.
The toggle switch was
mounted in the front panel,
as shown in the photo. Press-
on letters were used for the
Normal/Reverse indication.

The connection between
R49 and the demodulator
pin on the output connector
on the back panel of the in-
terface was opened and
routed through the 7404
chip and the toggle switch,
as shown in the diagram.
Power was obtained from a
nearby +5-volt regulated
source on the PC board. A
nearby ground connection
will also be easily found.

Operation is simple. If a

signal is hard to tune or im-
possible to copy, flip the
toggle switch and try again.
There is, with a normal
170-Hz shift, the possible
necessity of moving either
the main tuning dial or the
RIT control 170 Hz. | find
that | copy more stations
more easily with the switch
in the Reverse position.

To obtain power for the
interface without using the
nasty little wall supply, |
opened up the connection
between pins 3 and 4 of the
4-pin mike connector on the
rear panel of the unit. | then
used the now-vacant pin 4 as
a power source, connecting
it to the positive terminal of
the power-in jack. A piece of
4-conductor shielded mike
cable and a similar modifi-
cation to the mike jack of
my TS-120, where | connect-
ed pin 4 to a regulated
13-volt bus, completes the
power modification and
eliminates the need for the
wall supply.

A similar modification to
my TR-7400-A and my TR-
9000 and | am able to get on
VHF AFSK in a hurry,

Flip your interface and
copy the rest! 73. 1

Parts List
1 Hex inverter RS 276-1802 $ .79
1 DIP socket RS 276-1993 (two) 1.29
1 PC board RS 276024 1.09
1 SPDT toggle switch RS 275-326 1.99
1 pc double-sided sticky tape RS 64-2343 1.49
Total $6.65




ASTRON

CORPORATION

Conadian Distributor

Eostcom Industries, Ltd.

4511 Chesswood Dr.

Downsview, Ontario, Canada M3J 2Vé
(416) 638-7995

2852 Walnut Ave., Unit E
Tustin, CA 92680
(714) 832-7770

ASTRON POWER SUPPLIES |

* HEAVY DUTY « HIGH QUALITY » RUGGED * RELIABLE
RS and VS SERIES
SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output.

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A.

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

* HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY « MADE IN U.S.A.

& low line)

PERFORMANCE SPECIFICATIONS

* [NPUT VOLTAGE: 105 - 125 VAC
e QUTPUT VOLTAGE: 13.8 VDC £ 0.05 volts

(Internally Adjustable; 11-15 VDC)
» RIPPLE: Less than 5mv peak to peak (full load

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM-A Series

19" X 5% RACK MOUNT POWER SUPPLIES

MODEL RS-12S

Continvous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (lbs.)
RM-35A 25 35 SVax19x12% 38
RM-50A 37 50 5% x 19x 12V 50
» SEPARATE VOLT & AMP METERS
AM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35A AM-50M 37 50 5% x 19 x 12% 20
= Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wi (lbs)
oy T RS-4A 3 4 3Vax6%2x9 5
RS- 7A 5 7 3% x6%2 x 9 9
RS-7B 5 7 472 x10% 10
RS-10A .0 10 4 x 72 x 10% 1
RS-12A 9 12 4 x 8 x9 13
RS-20A 16 20 5x9x 10V 18
RS-35A 25 35 5x11x 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 1 46
RS-M SERIES _
. » Switchable volt and Amp meter
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi (lbs)
RS-12M B 12 42 xB8x9 13
RS-20M 16 20 ax9x10%: 18
RS-35M 25 35 Bx 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M SERIES » Seperate Volt and Amp Meters
. * Qutput Voltage adjustable from 2-15 volts
* Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @ 13.8VDC@ 10VDC@SVDC @13.8V HxWxD W1 (lbs)
VS-20M 16 9 4 20 2x9x10%: 20
VS-35M 22 15 [ 35 ax11x 11 29
MODEL VS-20M VS-50M 37 22 10 50 6x 13% x 11 46
RS-S SERIES « Built in speaker
Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-7S 5 7 4 x 7% x 10% 10
RS-10S 1.5 10 4 x 7% x 10% 12
RS-10L(For LTR) 7.5 10 4913 13
RS-12S 9 12 4% xBx9 13
RS-20S 16 20 5x9x 10% 18




Alberto A. Sagues KAIMTO
3406 Thistleton Dr.
Lexington KY 40502

Here i5 a simple modifi-
cation to the Kenwood
TS-520SE that enables you
to switch the optional 500-
Hz CW filter on or off when
the mode-selector knob is in
LSB or USB. The perfor-
mance and flexibility or op-
eration of the rig are not im-
paired, but RTTY copying is
greatly improved.

About one year ago, | be-
came the proud owner of a
Model 15 teleprinter and a
terminal unit (TU). After
making a simple AFSK gen-
erator, | started enjoying
RTTY operation using my
Kenwood TS-520SE trans-
ceiver. This was done by in-
serting the AFSK generator
output into the phone-patch

Quash QRM

Adda “RTTY Narrow” position to your TS-520’s mode switch —
vou’ll never copy hits again!

input of the transceiver, and
transmitting and receiving in
LSB. Both the TU and the
AFSK generator were tuned
to the 2125-2295-Hz tone
pair.

A reception problem
quickly became apparent
When receiving moderate to
weak signals, any other
strong signal within the
2.4kHz sideband passband
of the transceiver would ac-
tivate the agc. This greatly
reduced the detected ampli-
tude of all other signals
within the passband, includ-
ing the one | wanted to copy.
The problem was that the
TU was not getting enough
input of the desired signal to
operate properly, and print-

Photos by Bob Walker KAANPM

R -4-/ = ¢

Photo A. Mode switch with modified connections: 1 —short
between CW and USB lugs; 2—junction of cables B and A;
tape has been removed for clarity.
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ing would usually stop. |
tried turning the agc off, but
that only resulted in unpleas-
ant noises and high audio
distortion. Turning the vol-
ume control up caused the
undesired signal to be limit-
ed further by the limiter-in-
put circuit of the TU, but
erased the desired signal in
the process. Using a passive
filter tuned to the center of
the tone pair and placed be-
fore the TU input helped
some, but not much.

There are TUs on the mar-
ket that can deal with very
adverse signal combinations,
but they are costly and do
not fit within my ham bud-
get. An inexpensive alterna-

tive was developed and is
described below.

My TS-520SE has the op-

Photo B. The bottom of the TS-520SE showing the position of

the mode switch.

‘ ﬂ;.j : '1... < . a‘-“"ﬂ

tional 500-Hz CW filter. The
filter can be turned on only
when the mode-selector
switch is turned to the CW
position. If that filter could
be used with the transceiver
in the LSB mode, | thought,
the reception problem could
be greatly reduced. An ex-
amination of the vendor-
supplied schematic diagram
(which, by the way, lacks
some details of the filter
switching circuit) and some
continuity measurements
revealed an easy way of
making the narrow filter
switchable also in the side-
band modes.

The method is as follows:
Turn the rig off and unplug
it. Carefully turn the trans-
ceiver upside-down and re-
move the bottom cover. The



mode-selector switch will be
exposed. It has five wafers.
The connections to be modi
fied are looking straight at
vou. Locate the center wafer
(see Fig. 1). Cable C is or
ange, and the lug to which it
iIs connected has a voltage
of about +14 V with re-
spect to the chassis when
the transceiver is turned on.
You may want to check this
by turning the transceiver on
and measuring that voltage.
Make sure that the trans-
ceiver is on Receive and ex-
ercise extreme care not to
touch anything else with the
voltmeter probe or with
your hands. Turn the rig off
afterwards and unplug it
again; wait until power-sup-
ply capacitors have dis-
charged.

Cables A and B are both
orange-white. They connect
to the LSB and USB lugs,
as shown. These lugs are
shorted together. Clip both
A and B close to their lugs.
Solder A to B as shown, and
wrap insulating tape around
the soldered joint. Make
sure that the joined A-B
cables do not interfere with
the mechanical working of
the switch; bend them out of
the way.

Next, join the USB and
CW lugs with a soldered
jumper. This completes the
modification. Figs. 1 and 2
show the before and after
connections. (My rig has the
serial no. 1010379. If yours
has different color codes
or parts arrangement, you
should study the schematic
diagram and check connec-
tions carefully before at-
tempting the modification.)
Now put the bottom cover
back on and straighten up
the rig.

With the mode-selector
switch in LSB and the nar-
row filter on, tune in a RTTY
signal for maximum S-read-
ing. Switch to the wide filter
and notice how the back-
ground noise and QRM in-
crease dramatically.

The modification lets you

switch the narrow filter on
while in the LSB or USB

“When You Buy, Say 73"

mode without impairing any
other normal transceiver
function. For sideband oper-
ation, simply switch the fil-
ter to Wide. If you forget
and leave the filter switch in
the Narrow position and want
to use sideband, you will no-
tice it immediately during
reception. Transmitting voice
with the narrow filter on will
result in an unintelligible sig-
nal but will not harm the rig.
The narrow filter, when
switched on, will result in a
500-Hz-wide bandpass, cen-
tered at 1500 Hz below the
LSB carrier, or at 1500 Hz
above the USB carrier.

To benefit from this modr
fication, you will have to
retune both the TU and the
AFSK generator to an audio-
frequency pair within the
passband. | chose 1400 Hz
for the mark and 1570 Hz for
space. Leave the narrow fil-
ter on when transmitting
with AFSK; its narrow band-
width helps in putting out a
cleaner signal.

The modification has
made copying RTTY a plea-
sure, with QRM reduced to
the few instances when an-
other station operates with-
in a couple-hundred Hz of
the desired copy.

In summary, a simple mod-
ification to the filter-switch-
ing connections of the TS-
520SE will make the CW fil-
ter switchable when in the
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Fig. 1. Mode switch seen
from the bottom of the trans-
ceiver. Wiring modifications.

UHF-TV PREAMP

(As featured in Radio Electronics March/
May articles, 1982)

Thes inexpansive anfenna mounfed pre-
amp can add more than 25 dB of gam 10
your system. Lots Of satisired customers
and repeal orders for this high guality kit,
which includes all component parls, PC
BD, Case. Power Supplyand Balun 534 50
Assembled Version 35750

COILS FOR RADID ELEC"S FEN @4 TV PROJECT,
TOKO WS F-0,T-2;, Lol iiRurl & L=24¢,0FEuH}
COMPLETE BET OF ALL 4 COILS .50

ROTARY SWUITCHIS FONITION, SA i23W) 3/1.00

HMCI350- PRIME (mOTDOI -
Brg-EY TRAMEISTON - S
DISC Cars .O001uF. T i - 00
FRECIRIDN TE]E F"H'FI IW nh- 300 ohw, 18, I8
e LD, D O, D0 OO SO0, 1M, =7
F41Z3 ITLH

BLANT ALFHA

TEIS FED LED mATEDN, HIHTI-

AL LED BAS BEASY DISPLAT-Z 3/4TLONS, mECT
LED"SISFECIFY BRED, 0Nw, Sl w DATA. ... I.8¥
MATITESTER 'ET-380) . |* BANMGEE -rln.rml
ComTIMUITY & THAME, TEST iLEACASE, nFE, DIDD)
EUSE/BIDDE "ROTECTES, W/ TEST LEADS. 1¥.¥2
AT LR SLARE | TE-ES0 - I SIFEw,TIsEb
SEY CHAIN TRANGEITTI® W/ DIG BADID COMTEDL
PREOTECTS DOONS , =DOD, Tiuses CB,ETC. . L1¥.%8
T2 TIR I LAETIC, ®C LEADE 1iET0. o=l
iWFlaIFRIE, T b ., g s e wa G OO
eNZE SO DER f5E BEgADERD l-llrﬂ TIE =Ty, @&, W3
wh T L . i3I0 TIE FYS D
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TAIT VOLTAGE MEOLAATOR iFRIME!-TO-Z20 . 3%
FTRIT WOLTAGE MEGAATOS §P®]sE > - . 3%
E0S VOLTAGE REDULATDE FRISEL = L
H0E YOLTADE MUDULLATOR (FEIRE) 3 L
TETA WOLTADE MECULATOR (PRISE) S « 2
TAPFED TRANSFORMER|TAI ,7,.3,9,13, i8v-8d _ ¥3
WALL PLLUG TRANBFOREES- J4y S2%=a_ _. ®3.93
4La4 DYMAMIC RAMIMEC Ba DATE CODE, PFEIMEE)
IDEAL FOR TAM PC'E & CLONESIL30nmi.. .43

1,DMHE CRYBTALE. N PP L
JusBD NED LER'&- UII'I'UIIII LEHE HH‘IHE LrLd
W0 COSMETIC REIENCTE. ALL 100%. <1841 .00,
100} &. 00, |, D00f87.80,
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E FIN IC BOCHETE,

A4FuF FOy EADLAL 1HICHII|:|H1
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CLOCE =ODia -~ CHrETa, CONTROLLED, SREEWN

e k- TR -
104§ . DD

apphcable NJ resudents add 8% sales lax

USB and LSB positions. The
modification involves no
holes and is easily reversed.
The consequent reduction
in receiving bandwidth im-
proves copy dramatically
under QRM conditions. The
modification does not im-
pair the performance or op-

MICRO-CONTROLLER BOARD
(Kit/$119.50)

Terms: MICRO-MART accepts Visa MC and telephone COD's Minemum order $10 00 Shppang—
US orders. $200 Canada and other countnes $3 50 includes s | Shippng rate adyusied where

MICRO-MART o 508 CENTRAL AVE., WESTFIELD, NJ 07090 o (201) 654-6008

508 Central Ave
Westlieid N.J 07090
[201) 654-6008

BISFLAY/ [ZVDC/TIME SET BulTCelS/ DATA-4. 93
eliuin ComuanT o mQlSTURE: L Eyl, DAIELIDE
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« lw® S04 SDsDL I THIC. 5 Lk | - DD
ddias PN TDMMELTOR | FLsu® .n;r b LU e
FRiRA (G REERAF - GOL D eRAWIID 3 -0 24100
LWhan, PRIMNE, HOUSERSLA&ODDOD9. ...... Til-00
Ay TEW {319 A& C., ARPEFRES) : 4,95
COABTE |PRTMEE . o ibaaiednbi P R
LH!!l Bl B PR + B85

W20 UeE ANTS- 1ununl Puut HT BUTDODR M1
0@ INDDOR WALL IBFEC. ) TNC Hlﬂhn ROV 2.9
SO TADE REGULATORS(TO-FZ200 -MAYT BE FOS MED
e ADJ, MRRcEDR. YOU TEST  HMOBEY L LGF ). DD
I POSITION [P SWITCH 3.0
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erational flexibility of the
transceiver.

Note: Kenwood TS-820S users
interested in operating that unit
in AFSK (instead of FSK) with

500-Hz selectivity are referred to
the article by R. Rennaker

WICRC in CQ, Vol. 38, No. 2
(February, 1982), p. 38.

TO Cw FILTESR
= SWITCHING

DIODES

TD SS58 FILTER
= SwWiTCHNG

J . DIDDES
NE= wilE
\ cw  uSe -
NARROW-WIDE TUMN L5B 14
SWITCH X
MODE SWITCH ¢
BEFORE MOD.
T0 CW FILTER
= SWITCHING
DIODES
TD S55B FILTER
= SWITCHING
AR == “]\_/r' DIODES
cw  uss
NARRDW-WIDE TN LSE &y
SWITCH [MODE SwiTCH i |

o

AFTER MOD

Fig. 2. Schematic of the filter switching circuit before and

after modification.
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Joseph A. Ryan WBSLLM
PO Box 622
Florence MS 39073

The D-Day Demodulator

When the CV-89A joins forces with your micro,

Iam writing this as a result
of a letter | sent to Dr.
Marc Leavey WA3AJR's
“RTTY Loop” column in 73,
June, 1983. It seems the pro-
cedure | used to get my
computer interfaced to the
receiver was of some inter-
est. | don't think I'll alienate
any of the high-tech manu-
facturers of RTTY demodu-
lators with this idea.

This, incidentally, is not a
review of a piece of 25-year-
old equipment that got lost
on the editor's desk. This is,
after all, supposed to be a
hobby, and although many
of us like (and can afford to
buy) the latest, state-of-the-
art equipment, there are still
plenty of hams that either
don’t want to spend all that
money, or can't. . especial-
ly for their hobby. | started
in amateur RTTY back in the
late 40s; my first printer was

2=}
-
]
—

an old Model 12 “rock
crusher” and my first de-
modulator was a home-
brewed W2JAV converter.
Eventually, via the surplus
market, | obtained a surplus
CV-89A/URA-8A frequency
shift converter. |, like many
others, became inactive for
a while and when | finally
got back into ham radio and
interested in RTTY again, lo
and behold, we had micro-
computers, software, and all
those goodies.

When | obtained my very
first micro, a Tandy Corpo-
ration TRS-80(C) Color Com-
puter®, and bought a copy
of Clay Abrams K6AEP’s
RTTY software, | was all in a
rush to get it on the air. Rum-
maging around, | resurrect-
ed the CV-89 and started to
see how it could be linked to
the RS5-232 1/O of the CoCo.
After all, the CV-89 was

+5-9YDC

Ry

CVvaB3A/URA-BA
DEMOD

*

P—ir[.—on

P TILAN s

LS

z L] a

To RSZ232
DATA INPLT
PiN#2 ON AS TRSBOIC)

——————0 2 vOC
POWER

2 SOURCE

NOTE-EITHER TO J509 ON REAR
APRON OR "TTY"JACK ON

FRONT PANEL

Fig. 1. Schematic.
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yvou'll take the RTTY bands by storm!

designed to use the old stan-
dard 130-V-dc, 0.60- or 0.20-
mA loop, and that wouldn’t
do. Therefore, | designed the
resulting interface. That's
what this is all about. | won't
claim that the CV-89 will
pull signals out of the noise
level like some of the newer
high-tech demodulators are
supposed to do, however, it
does offer the following:
® Can copy any shift from
10 to 1000 Hz and all in be-
tween
® Can copy any speed from
45 baud to at least 300 baud,
either Baudot, ASCII, or
what have you
® Has a Normal/Reverse
switch
®Has a Tune/Operate
switch to lock up the print
when tuning
® Has a two-inch scope for
tuning that RTTY signal that
does not use the usual cross
pattern
® Has a Threshold control
for no-signal lockup
® Has separate Narrow and
Wide shift 500-Ohm inputs
® s designed for rack
mounting but can stand
alone, 19” X 55”7 X 15”
®Has 17 tubes, including
the scope

For the going prices at
most hamfest flea markets
or from some of the remain-

ing surplus radio suppliers,
usually between $50.00 and
$85.00, what could be better?

| should warn you at this
time that one of the tubes
used, the 172, is to my
knowledge in very short sup-
ply. However, since it's a di-
ode used as a high-voltage
rectifier for the scope, and
mine went west several
years ago, it can be re-
placed, with some loss of
focus on the scope, with any
silicon diode with a 1000-V
piv rating. At the time of
writing, the scope, the
CV-89, and the 1722 were all
available from Fair Radio
Sales of Lima, Ohio. How-
ever, the designers of this
unit saw the possibility of
this scope tube being in
short supply and made pro-
visions for an external con-
nector on the rear apron
that can be used to connect
any oscilloscope. This will
give the same display pat-
tern, so loss of the scope
tube (a 2BP1) is not serious.

Let’s get down to the im-
portant part, the interfacing
of this unit to the TTL 1/O of
a computer's RS-232. That
RS-232 doesn’t want to see
more than 10 V dc, and the
keyer tube of the CV-89 is
designed to switch 130 V dc.
What to do? Well, the prob-



lem is solved with the use of
an Opto-Coupler (I used a
Radio Shack TIL-111) and a
12-V-dc power supply. Yep,
the 6AQ5 keyer will nicely
switch the 12 V dc and deliv-
er 0.20 mA to the LED side
of the Opto-Coupler (which
IS what it wants to see, any-
way). (See Fig. 1.) | added an
RC circuit to compensate
for some leading-edge bias
on the signal caused by the
low plate voltage (I found
that 100 uF @ 10 V dc and
120 Ohms work best). On
the TTL output of the Opto-
Coupler, | used 9 V dc and
connected it to the input of
the RS-232. Presto! It's been
working fine for the last year
and | can copy anyone | can
hear, at any shift (and be-
lieve me, they vary all over
the place) and any speed
from 45 baud to 300 baud
ASCII (not much of that on
right now).

A little more about the
CV-89, itself. All the tubes in
it (except the 1Z2 and the

M OVI N G ? o H?l?aTd‘:::learters

scope) are standard off-the-
shelf items like 12AX7s,
12AU7s, 6AQ5s, 6AL5s, and
0A2s, and all the other com-
ponents (except the filter
coils) are standard resistors
and capacitors, so don’t be
afraid of it. All these parts
are going to be around for
awhile. | should mention
that the CV-89 comes (usual-
ly) with a blower and a ther-
mal switch designed to cut
in at 120° F; however, in
over 10 years of use, it has
never cut in (| even checked
it out by purposely heating
the thermal switch up, and it
worked).

Maybe this is not a lash-up
that is state of the art, but in
all the years of use, the CV-89
has not lost a tube (except
the 1Z2) and is still in use. |
know that many hams pooh-
pooh tubes these days, and |
know it's a bit bigger than
the small solid-state demod-
ulators, but it works as well
and it's inxpensive. Try one

-you may be surprised! B
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“When You Buy, Say 73"

PACKET RADIO

GLB GCONTROLLER

Now you can get in on the fun in packet radio!

" Resdy fo operaie  wured and tesiec - Low
Cosl

* Operales with Woice Transceivers

* Easy to leamn. easy to cperate

* Bualt in Pache! Modem and CW identification

* Use with 3 compuler, lerminal or Teietype
Machine

* Terminal Code is ASCI or BAUDOT

* Terminal Speeds lrom 45 1o 9600 Baud.

* Radio Link Speeds of 300, 600 or 1200 Baud

" Automatically selecis AX.25 or VADC
protocaol

* Remode Command Lockeul for repealer
confral.

* Full 8-digipeater oparation in AX.25.

* Over 80 Commands,

* Stores received messages lor delayed reading

* Bble to display other calls while connecled

* “Block™ and “lransparen!” modes lor data liles

* Dperales &5 #n unaliended digipeaisr

* “Baacon” mode

* Signals availsbie tor Teletype Motor Control

* Siandard mamory o K. mpanabie to 14K

* SEN RAM svailabie on special order

* Can be cusiomized for LAN's

* Sgueich input lor Sharnng &l wiece chanasis

iShown with 14K RAM and 8K ROM)

Demenzions 45 X 55 X 1.5 (inchey)
Fower Raguirement 12 woits DC 20 200 ma
FKE1 Subacrembiy Board (wired and Irsted. w5y Case iass
L Fi N Addrwonal memory, naralied and tesied § 000
PEOOC Documentaton ondy, relundable on lirst PRY parchase 98
PRCBL Sel of 41t cabies (D8-25 12 10 pin. yacommilted to 10 pn) 5 1995 I
PECNT 10 pin edge connector only (2 reguired) § 284
FEPWR Power supply (TI5V inputi ¥ 155
PHCAB Cabimat kit § 45
PETTY Talat E;e adapter (Teletype maching as terminal) § 1785
PEWDI 'Iul'.l.'l'fl!‘ DOG assembly (for unattended repeater usel § 1785
PELAY AS5232 Level Converter (converts PK1 RS2311 to « & - Voltages) 5 .95
PKCPK CPK Program {specify disc size, lormal, and computer) § 3495
PKS524 Each addl. socke! installed lor memary expansion - 24 pin § 200
PKSZE Each addl. 28 pin sockef § 215

Floage specily Call Sign, 5510 Number, and Node Number whan ordering

Coniaci GLB lor additional info and available options.

We offer a complele line of transmitters and receivers, strips. preselector preamps,
CWID'ers & synthesirers for amateur & commercial use
Reques! our FREE catalog. MC & Visa weicome

GLB ELECTRONICS.INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4

Dept S,

DED
TUBES BOUGHT, SOLD AND TRA
SAVE $$$—HIGH $$% FOR YOUR TUBES

Call Toll Free 800-221-0860
Tubes

<210 P i 8500 3BT re LT, $10.00
I S G0N L BN . A e nin s oy s 27.50
) T e S e 800D B¥22:. - ieiaera 110.00
QORZHOB . . i ans OO 81906. ... .00 5 12.50
ST e S 4250 8643...........:: 82.50
550 VIS REE e ) IR e e 26.50
o oy AT D BB e e 175.00
CE L e S 700 BOI8....0 cc0nvis 195.00
R e Ml SISl g5 BEFA T e 495.00
i e e e 870, 88 . e i 12.50

Semiconductors
MRF 245/SD1416.%$30.00 MRF644 ....... $23.95
MBE 458, v 18.95 « SD108B i v.niei vis 19.95
MEE 455, . . canis 1385« 2NBOBSE s et a5

ZNGOB .. oo 12.50
RF Connectors

o Bt T 10/3495 M358.......... 2.50 ea.
Gt T L Y Gl M 10/895 M359.......... 1.75 ea.
UG175/176 . . . .. .101.60 Type “N"” Twist on
UG255/u....... 250 ea. (RG8M)....... $4.75 ea.
G273, .. . 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

Phone (718) 646-6300

HE INDUSTRY SINCE 1927

2l CECO For Your CCTV Security And Color Production Requirements
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A .Ht.!gulair SALE

HF Equipment

IC-735 Xcvr/SW revr/mic....ovvnnn.. 849.00 749%
PS-55 Power supply ...covvvnnnnnn TBA
AT-120 Automatic antenna tuner... TBA
FL-32 500 Hz CW filter............. 59.50

EX-243 Electronic keyer unit....... 50.00
|C-730 8-band 200w PEP xcvr w/mic 829.00 569

FL-30 SSB filter (passband tuning) 59.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
FL-45 500 Hz CW filter............. 59.50
EX-195 Markerunit.....coovvvnnnss 39.00

EX-202 LDAinterface; 730/2KL/AH-1 27.50
EX-203 150 Hz CW audio filter..... 39.00
EX-205 Transverter switching unit  29.00
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone 39.50
MB-5 Mobile mount................ 19.50
IC-720A 9-band xcvr/.1-30 MHz rcvr 1349.00 79995
FL-32 500 Hz CW filter............. 59.50
FL-34 5.2 kHz AM filter ............ 49.50
SM-5 8-pin electret desk microphone  39.00
MB-5 Mobile mount................ 19.50
IC-745 S-band xcvr w/.1-30 Mhz rcvr 999.00 779%

PS-35 Internal power supply....... 160.00 144%
EX-241 Marker unit..........uvvens 20.00
EX- 2R P U .o ent s nseinamnas 39.00
EX-243 Electronic keyer unit....... 50.00
FL-45 500 Hz CW filter (1st IF)..... 59.50
FL-54 270 Hz CW filter (1st IF)..... 47.50

FL-52A 500 Hz CW filter (2nd IF) 96.50 89
FL-53A 250 Hz CW filter (2nd IF) 96.50 89
FL-44A SSB filter (2nd IF).......... 159.00 144%

HM-10 Scanning mobile microphone  39.50
SM-6 Desk microphone ............ 39.00
HM-12 Extra hand microphone..... 39.50
MB-12 Mobile mount...............

19.50

I[: ?51 g. hand mw.r‘ 1- 3[] MHz rcvr 13991][] 1199

PS-35 Internal power supply....... 160.00 144%
FL-32 500 Hz CW filter (1st IF)..... 59.50
FL-63 250 Hz CW filter (1st IF)..... 48.50
FL-52A 500 Hz CW filter (2nd IF)... 96.50 89%
FL-53A 250 Hz CW filter (2nd IF).., 9650 89%
FL-33 AMfilter.........covenennn... 31.50
FL-70 2.8 Khz wide SSB filter ...... 46.50
HM-12 Extra hand microphone..... 39.50
SM-6 Desk microphone ............ 39.00
CR-64 High stability reference xtal 56.00

RC-10 External frequency controller 35.00
MB-18 Mobile mount............... 19.50
Gsptiﬂns: 720/730/745/751 Regular SALE
15 20A external power supply..... 149.00 134%
EX-144 Adaptor for CF-1/PS-15 .. 6.50

Order Toll Free 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY .;

ICOM

Regular SALE
45.00
39.95
49.50

139.00 129%

8.50
34.00

349.00 314%

449.00 399

289.00 259%

Options - continued

CF-1 Cooling fan for PS-15.........
EX-310 Voice synth for 751, R-71A
SP-3 External base station speaker ...
Speaker/Phone patch - specify radio
BC-10A Memory back-up.............
EX-2 Relay box with marker ..........
AT-100 100w 8-band automatic ant tuner
AT-500 500w 9-band automatic ant tuner
AH-1 5-band mobile antenna w/tuner
PS-30 Systems p/s w/cord, 6-pin plug 259.95 234%

OPC Optional cord, specify 2or4-pin 550
GC-4 World clock......... (Closeout!) 9995 79%

HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE

IC-551D 80 Watt 6m transceiver...... 659.00 599%
EX-106 FM option...........uve.... 125.00 112%
BC-10A Memory back-up .......... 8.50
SM-2 Electret desk microphone .... 39.00

IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 619
AG-20 Internal preamplifier*....... 56.95

IC-271H 100w 2m FM/SSB/CW xcvr 899.00 759%
AG-25 Mast mounted preamplifier* 84.95

IC-471A 25w 430-450 SSB/CW/FM xcvr 799.00 699%
AG-1 Mast mounted preamplifier®*  89.00

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 969°
AG-35 Mast mounted preamplifier* 84.95

For a Limited time!

With the purchase of IC-271A/H or
IC-471A/H get the matching Preamp®

for just $1.00 extra. |

Common accessories for 271A/H and 471A/H
PS-25 Internal power supply for (A)... 99.00 89%
PS-35 Internal power supply for (H) 160.00 144%
PS-15 External power supply......... 149.00 1349

CF-1 Cooling fan for PS-15............ 45.00

EX-144 Adaptor for PS-15/CF-1 6.50
SM-6 Desk microphone............... 39.00
EX-310 Voice sythesizer .............. 39.95
15-32 CommSpec encode/decoder ... 59.95

UT-15 Encoder/decoder interface... 12.50
UT-155 UT-155 w/TS-32 installed .... 79.95

VHF/UHF mobile multi-modes
IC-290H 25w 2m SSB/FM xcvr, TTP mic  549.00 479%
IC-490A 10w 430-440 SSB/FM/CW xcvr 649.00 579%

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25w 2m FM w/TTP mic 369.00 319%
IC-27H Compact 45w 2m FM w/TTP mic 409.00 359%
IC-37A Compact 25w 220 FM, TTP mic 449.00 299°
IC-47A Compact 25w 440 FM, TTP mic 469.00 419
UT-16/EX-388 Voice synthesizer... 29.95
IC-3200A 25w 2m/440 MHz FM xcvr 549.00 489°
IC-120 1w 1.2 GHz FM transceiver.... 499.00 449°%
ML-12 10w amplifier............... 339.00 299%

ortable Regular SALE
IE-S 5 3/10w 6m port. SSB/CW xcvr 449{}[] 399%
BP-10 Internal Hu:acl battery pack 79.50

BP-15 AC charger.........cooeun... 12.50
EX-2A8 FMUNIE ... oo inie 4950
LC-10 Leather case................ 34.95
SP-4 Remote speaker.............. 24 95

Hand-held Transceivers

Deluxe models Regular SALE
& IC-02AT for 2m....... 349.00 289
g IC-04AT for 440 MHz 379.00 319%5

¢ Standard models Regular SALE

& IC-2A for 2m.......... 239.50 189%

§ IC-2AT with TTP ...... 269.50 199%

B IC-3AT 220 MHz, TTP 299.95 239+
B IC-4AT 440 MHz, TTP 299.95 239+

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 800mah/8.4V Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 65.00
BC-60 6-position gang charger, all batts SALE 359.95
BC-16U Wall charger for BP7/BPS ............ 10.00
LEAL R VY Case e ciaatadusveivanssosssssios 17.95
LC-14 Vinyl case for Dix using BP-7/8........ 17.95
LC-02AT Leather case for Dix models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
BP-3 Extra Sid. 250 mah/8.4V Nicad Pak.... 29.50
BP-4 Alkaline battery case...........ccocvvnne.. 12.50
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CA-2 Telescoping 2m antenna.................. 10.00
CA-5 5/8-wave telescoping Z2m antenna...... 18.95
FA-2 Extra 2m flexible antenna................ 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 9.50

DC-1 DC operation pak for standard models 17.50

LC-2AT Leather case for standard models..... 34.95
RB-1 Vinyl waterproof radio bag............... 30.00
HH-SS Handheld shoulder strap................ 14.95
HM-9 Speaker microphone ...........cccveenens 34 50
HS10 Boom microphone/headset.............. 19.50

HS-10SA Vox unit for HS-10 & Deluxe only 19.50
HS-10SB PTT unit for HS-10................ . 19.50
ML-1 2m 2.3w in/10w out amplifier.....SALE 79.95
$5-32M Commspec 32-tone encoder .......... 29.95

Shortwave receiver Regular SALE
R-71A 100 kHz-30 Mhz digital receiver $799.00 659

RC-11 Wireless remote controller... 59.95 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF)..... 4850
FL-44A SSB filter (2nd IF).......... 159.00 144%5
EX-257 FMaunit........coivviivins . 38.00
EX-310 Voice synthesizer .......... 39.95
CR-64 High stability oscillator xtal 56.00
SP-3 Exiernal speaker ............. 49.50
CK-70 (EX-299) 12V DC option..... 9.95
MB-12 Mobile mount............... 19.50
MasterCard

Order Toll Free - Use your Credit Card!

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

Please use WATS lines for Ordering
use Regular lines for other Info and Service dept.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

G)

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

AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-800-362-0290

Qutside 1_800-321-3594
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ORLANDO, Fla. 32803
621 Commonwealth Ave.

Phone (305) 894-3238
Fla. WATS 1-800-432-9424

putside 1_800-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

CLEARWATER, Fla. 33575 LAS VEGAS. Nev. 89106

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

uiside 1-800-634-6227

Associate Store

CHICAGO, Illinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

putside 1_800-621-5802



SAVE on these AES/KENWOOD Specials!
FREE ANTENNA!

*Purchase a KENWOOD TW-4000A
at our Low Sale Price and get a
MA-4000 2m/440 MHz mobile
antenna ($44 95 Value) e FREE!

FHEE FM Unltl

KENWOOD TS-430S HF TRANSCEIVER
For a imited time - purchase a T5-4305 at our normal
Low Sale Price and receive the optional FM-430 FM unit
FREE!.The FM-430 provides HF FM transmit/receive on
bands where authorized .. CALL for Sale Price.

KENWOOD TM-401A 440 MHz FM Xcvr
Ultra compact! Covers 440-449.975 MHz in 25 kHz
steps, 12W out. GaAs FET RF amplifier, dual digital
VFO'S, 5 memories plus “com” channel w/back-up.
Priority alert scan, memory and programmable band
scan. Yellow LED display, LED S/RF meter, Ext. spkr,
16-key TTP UP/DN mic, mobile mt. 5% "wx1%"hx

KENWOOD TW-4000A 2m/70-cm FM Dual Bander:
Covers 142-148.995 MHz and 440-449.995 MHz with
25W out. GaAs FET RF amplifiers, dual digital VFO'S,
LCD display, 10 memories w/offset recall, scan &
lithium battery back-up. Band & common channel scan,
priority watch. 16-key Autopatch UP/DN microphone &
mobile mount. 13.8V DC @ 7.5A, 6%"h=2%"d = 8%",
44 |bs. List $599%° @ CALL for SALE PRICE.

s

The FREE® MA-4000 is a dual-band, 2m/70-cm mobile
antenna only, with duplexer (no mount). Use LARSEN

PO-K Roof mt, $20.00: PO-TLM Trunk-lip mt, $20.18

W‘tegtxttgy'

For a Limited time!

Purchase a TR-2600A
(shown) at our normal
Low Sale Price and
receive an extra PB-26
battery - FREE!
or
Purchasea TH-21A/AT
or TH-41A/AT at our
normal Low Sale Price

| and receive an extra
. PB-21 battery - FREE!

Call for Sale Prices

KENWOOD Receivers

Limited Time Special Prices
now being offered on

R-11 e R-600 @ R-1000 @ R-2000

CGall for Prices!

7%"d, 2.8 Ibs. List $399%5 .. CLOSEOUT $2999% or PO-MM Magnetic mount, $19.63
In Wisconsin (outside Mllwaukee Melro Area)

Order Toll Free: 1-800-558-0411 1-800-242-5195

AMATEUR ELECTRONIGC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
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

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

ons ** 1-800-321-3594 igriiy 1-800-327-1917  No Nationwide WATS  Nevads 1-800-634-6227 15 min. from O'Hare!

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Clip out this handy Coupon and Mail Today!

ﬁ__________

O: AMATEUR ELECTRONIC SUPPLY_I

Please use WATS lines for Ordering and Price Checks. For
other Info and Service Dept. please use our Regular lines.

4828 W. Fond du Lac Avenue |
o n tac Milwaukee, Wl 53216 |
I am interested in the following new KENWOOD equipment:
for all of your |
KENWOOD needs! | I
% Low Prices * Large Stocks * Fast Service | |
* Top Trades  Toll Free Ordering Line I | have the following to Trade: (What's your Deal?) I
* AES® Ships Coast to Coast i |
HOURS: Mon. thru Fri. 9-5:30; Sat 9-3 | |
r_ — USE _ I Rush me vour quote - | understand that | am under no obligation. I
YOUR Nt

MasterCard )| = _ VIS;Q IH |
— ) CARD |EEaiiaes Address I

Note: Our TOLL FREE Ordering line 1-800-558-0411 |

City/State Zip
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Terry Pelkola KW9L
35 N. Hlinois
Villa Park IL 60181

couple of years ago |

had a chance to buy a
Teletype® Model 33 ASR. |
had previously purchased a
VIC-20 and when | was told
the 33 was also an ASCII de-
vice, | figured it could be
used as a printer (some-
how!). | had read the pro-
grammer’s guide' enough to
know that there was a user’s
I/O (input/output) port and a
built-in RS-232 interface.
First | built a teletype inter-
face and then tried to get it
to work. I'll tell you how |
did it and in the process try
to explain the mysteries of
the user’s 1/O port. The

ONE STATE I I

ZERQ STATE

Slick VIC Trick

Here’s the cheapest way we know of to add a printer
to your VIC-20. First, find a Model 33. . .

Model 33 is now usable to
both run and list programs.
Except for slow speed, no
graphics, and noise, it's a
perfect printer. (Well, what
do you expect for $507)
When | bought the Model
33, | only knew it was 110
baud and had a 20-mA loop
to operate the print mag-
nets. If | had had any idea
that | would need to know
how many stop bits were re-
quired, as well as parity,
word length, and if full or
half duplex, | don’t think |
would have started the proj-

ect. But getting there was
half the fun.

i

START
BiT

7 DATA BITS
LEAST SIGNIFICANT BIT FIRST

—"\_.‘_._,_.-I'\_._"r._..-r

PARITY TWOD

BT sTOP
BITS

ASCTIT "E™ - 11 BITS AT 10 CHARACTERS
FER SECOND IS D BALD

Fig. 1.
i 2 3 4 5 & T 8 % WO nn 1z
pononooooononn
8 5
A B € D E F A 4 K L M N
Pin# Type Note Pin # Type
1 GND A GND
2 +5V 100 mA max. B CB1
3 RESET C PBO
4 JOYO D PB1
5 JOY1 E PB2
6 JOY2 o PES
7 LIGHT PEN H PB4
8 CASSETTE SWITCH J PB5
9 SERIALATNIN K PB6
10 +9V 100 mA max. L PB7
11 +9V M CB2
12 GND N GND
Fig. 2.
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Since then, | have found a
book? that explains the tele-
typewriter data format (see
Fig. 1). As you can see, there
is a start bit, seven data bits,
a parity bit, and two stop
bits for each character. The
VIC 1/O port must translate
each ASCII character to this
format and operate our ex-
ternal device (a transistor
switch) to interrupt the 20-
mA loop in this pattern to
print each character. It
sounds like a lot of work but
the biggest share is done by
a smart 1/O chip called a VIA
(versatile interface adapter).
This chip will format inputs
and outputs to the VIC in se-
rial or parallel format(the 33
Is serial). Also, it automati-
cally takes care of those
pesky stop bits, etc.

The VIA uses the bottom
side of the user |/O port. The
arrangement is shown in Fig.

2. We will be using a serial
device so we will only need
to operate a switch to make
the printer work. We will use
contact M, called CB2. This
is called the three-wire
mode since only three wires,
a send, a receive, and a com-
mon, are needed. Of the
three, we will use only the
send (CB2) and the common.
Receive would be through
CB1 and common.

You must do two things to
get the port to operate. First,
you must tell the computer
you want to direct data
through the port. To do this,
the Basic command, Open,
is used. This command has
the format: Open file #, de-
vice #, command #, and
string. The Open command
will be as shown on line 10 in
the program listings.

Our Open command will
use file number 200. Any file

- 0 | o g 0 11
199 dhos
BALD RATE

O|0|0|0| USER RATE (N1}

STOR BITS gjoj0]i1] SO 8AUD

i oJo] o7
gjofjifi o
QlrJOo|O] 345
gltjol IS0

WORD LENGTH ailh L8 : o

BIT DATA ZLL LU

A E WORD LENGTH 1|ojo|o]| 1200

olo]| 8BTS tlofjefli1] isoMm 2400

ol T BITS 1lej1]|o]| 2400

19| 68ITs ol ]| 3soo (N

| 5 BITS 1 |e|o| 4800 NI}

REED O 7200 (NI}
ilv]1]o]| 9s00 (NN
I |it] w200 NI}

Fig. 3.



number from 1 to 255 could
be used but numbers above
127 generate an automatic
line feed after the carriage
return. Because of the line-

feed generation, no buffer
or handshaking is needed.

The next number, 2, is the
device number that says it's
an RS-232 device. This turns
on CB2 for us. The third 2 is
the command number and
has no effect on our printer.
The string at the end is the
real workhorse and was the
hardest to figure out. The
first part, CHR%(163), directs
the VIA’s control register, It
tells the speed and format of
the serial ASCII data. 163 in
decimal is 10100011 in bi-

nary.

Fig. 3 shows the control-
register format with our bit
pattern for 163 above it. As
you can see, we are telling it
to use two stop bits, a seven-
bit word length, and a 110-
baud rate. The second part
of the string is CHR$(220).
This is automatically peeled
off and used to control the
command register. 220 in
decimal is 11011100 in bi-
nary. Fig. 4 shows the com-
mand-register format with
our bit pattern above it. You
can see there is parity dis-
abled, half duplex, and we
are using the three-line
mode.

The only other line we
need is line 20 in program
listing 1. Get A% will check
what would normally go to
the screen and hold it for the
CMD(200). The CMD(200)

i
7]|e

says take the data which
would normally go to the
screen and send it to file 200.
Check back to our first line
and you will see we made
file 200 the RS-232. That’s it!
| start my programs like that:

| use 100 for my first ac-
tual program line number.
When | RUN, the output will
go to the printer instead of
the screen. To save paper,
use RUN 100 to bypass the
printer instructions and use
the screen as always. After a
RUN, type LIST and your
program will list on the
printer. If you have a lengthy
printout and you want to
test the program or just want
a listing, put a line 30 STOP
and then RUN the program.
The printer will just print
BREAK IN LINE 30 and you
may then list the program by
typing LIST.

The interface | used is
shown in Fig. 5. The circuit
was taken from a QST de-
sign.? | used this circuit
because, with proper pro-
gramming, the optoisolator
would allow inputting the
VIC by typing on the 33
when the VIC was used in
the three-wire mode. This
might be useful for a printer
remote from the shack or for
a two-operator station. For
use as a printer only, the op-
toisolator is not needed.

The 20-mA loop in the 33
may be hard to find. | found
mine by tracing the wires,
opening the circuit, and me-
tering the 20-mA current. Of
course, asking someone who
knows and can show you is
always the best way!

g 1+ &t ¢ © 0

e U 1 L

SITIBIT|BIT OPERATIONS

i0=-3 LINE
=X LINE

PARITY DISABLED, NONE
GENERATED/RECEIVED

CD0 PARITY

RECEIVER/TRANSMITTER

EVEN PARITY

RECEIVER/TRANSMITTER

MARK TRANSMITTED
PARITY CHECK DISABLED

SPACE TRANSMITTED
PARITY CHECEKE DNSABLED

DUPLEX
O-FULL DUPLEX
i-HALF DUPLEX

UNUSED

UNUSED

UNUSED

Fig. 4.

10  OPEN 200,2,2,CHR$(163) + CHR$(220)

20 GET A$:CMD(200)
100
110
120
130
140
150
160

INPUT N$
PRINT N$

INPUT LS
PRINT LS
END

PRINT “WHAT IS YOUR NAME?"

PRINT “WHERE DO YOU LIVE?"

Program listing 1.

10 OPEN 200,2,2,CHR$(163) + CHR$(220)

20 OPEN33
30 GETAS
100 CMD(3)
110
120
130
140
150
160
170
180

CMD(200)
INPUT N$
PRINT N$
CMD(3)

CMD(200)
INPUT L$
PRINT L$
END

PRINT “WHAT IS YOUR NAME?"

PRINT “WHERE DO YOU LIVE?"

Program listing 2.

8883

OPEN 200,2,2,CHR$(163) + CHR$(220)

GET AS:IF AS “"THEN 20

IF AS CHR$(13) THEN PRINT CHR$(10):CMD(200)
PRINT#200,A8,:GOTO 20

Program listing 3.

When you get your inter-
face built, try the program in
listing 1 to test your new
printer. Type RUN and the
first question will come up
on the screen and be printed
on the 33. When you type
your answer, note that you
retain all the features of the
screen editor like DELETE
and INSERT. Your run
should look like this:

WHAT IS YOUR NAME?
(Your name)
WHERE DO YOU LIVE?
(Your town)

The program may be listed
by typing LIST. Also try RUN
100 to get the feel of manu-
ally bypassing the printer in-
structions,

For an expanded sample,
try the program in listing 2.
This program acts as a print
switcher. It prints both the
questions and answers on
the screen but only the an-
swers on the 33. | have mod-
ified a code contest program
to print a log of all contacts
on the 33 and return to the
VIC automatically to con-

I [ e §
5 ] Ci
o [ ¥ o3
| &%
NS4
i DS B4
a [3 2 470
‘_
el
TO 20mA LOOP
TO CB2 TO GND
TERMM TERM N
LY -~ I
TO USER'S 1/0 PORT
Fig. 5.
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WORK THE U.H.F. BANDS

Add a transverter or converter (o your existing 10m, 6m or 2m equipments.
Choose from the largest selection of modules available for DX, OSCAR,
EME, ATV

TRANSVERTERS MMT 144-28(R) $299.95
MMT 144-28 $179.95
MMT 432-28(S) $269.95
MMT 1296-144 $299.95
| MMT 1268-144 $249.95
POWER AMPLIFIERS
All models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MMLA432-100 and UP-1268-20/UP-1296-20)
2 meters: 200W output MML 144-100 I1W, 3W, or 10W in 74.95
LOOW output MML144-100-15 | W or 3W in $234.95
TOUVY outpat MMLI144-100-5 I OW input £199.95
S0W ourput MML144-50-5 1OW imput $149.495
SO0W output MMLI144-30-L5 1W or 3W in $109.95
432MHz: LW output MMLA432-100 1OW inpur $360.95
HOW outpun MMLA452-50 1OW input $199.95
W output MML432-30-1.5 I'W or 3W in

$200.95

1268-1296 MHz: Coming soon. Watch for details.

ANTENNAS (incl. 50 ohm balun)

2 M]-beams: 12.3 dBd gain

8 over & Horizontal Polarized D8-2M
1250-1300 MHz Loop-Yagi 1296 LY
70 em/MBM 48 $50.95
70 em/MBM 88 $89.95

NEW! 10+ 10 XY J. Twist (2m) 11.3dB gain
Reg. $79.95 Now! $69.95

70/MBM 48

for full details of
our VHF/UHF items.

Pre-selector filters Pre-amphifiers Antennas

. Low-pass filters  Transverters Crystal Filters
Varactor triplers  Converlers L
: P i # fa=—= 1 =]
Spectrum International, Inc.

Post Office Box 1084S

VISA |
Concord, Mass. 01742 USA

Send 40¢ stamps l

(]l

Thousands of ‘‘Ham Radio”’
operators across the country
are enjoying ‘‘Specialized
Communications’' modes.
Whether it's FSTV, SSTV, FAX,
OSCAR, EME, RTTY, PACKET
or COMPUTERS, today's Radio
Amateur is a highly skilled
Communications Specialist!

modern technology.

Providing full, in-depth  tions slightly higher).

coverage of these modes is our
business and we've been do-
ing it now for over 19 years!
And now we're expanding!

P.O. Box H

lowa Hesidenls Must
Add 4%, Sales Tax.

4% Added To All
Charge Card Orders
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“TUNE IN” THE WORLD
: OF SPECIALIZED
it amm COMMUNICATIONS!

Now published ‘‘monthly’’ 10 times
per year, SPEC-COMiM readers are kept
up-to-date in a world of fast moving

Why not give us a try? Back issue
samples are available for just $2.00 ppd.
(Master Article Indexes add $1.00).

Special Six Month Trial Subscription
-$10.00. U.S./Canada/Mexico Annual
Subscription $20.00. (Foreign Subscrip-

SPEC-COM™

Amateur Radio Specialized
Communication Journal

Lowden, lowa 52255
(319) 944-7669 (Membership Services)

tinue the code-generating
portion of the program.

For a last example try the
program in listing 3. This will
allow you to type on the VIC
and have the text print on
the 33. This might be useful
with a RTTY program and
would give you hard copy of
both the send and receive
from the VIC keyboard.

| hope this will give new
life to a 33 in someone’s
basement corner. Maybe
that 33 at the next hamfest
won't look quite so antique!
Don’t be afraid to experi-
ment with the user 1/O port,
just keep in mind that it is at
TTL levels instead of the nor-
mal RS-232 levels of plus

and minus 15 volts. | also
hope this information on the
user 1/O port will spur you
on to use the computer for
other projects. In the mean-

time, you have a cheap
printer for the VIC. I

References

1. VIC 20 Programmer’s Refer-

ence Guide, A. Finkel, N. Har-
ris, P. Higginbottom, and M.
Tomczyk, Commodore Busi-
ness Machines, Inc., and How-
ard W. Sams and Co., Inc., 1982.
2. 6502 Assembly Language
Programming, Lance A. Leven-
thal, Osborne/McGraw-Hill,
1979.

3. “A State-of-the-Art Terminal
Unit for RTTY,” Michael J. Di-
Julio WB2BWJ, QST, Decem-
ber, 1980.

C1—0.1 xF, 50 V disc
R1, 2— V4 Watt

D2—1N914
D2, 3, 4—1N4003
Q1

Parts List

2N5655, MJE340, TIP-48, or ECG198

U1—0PI-2150, HEP-P5000, or Motorola 4N28
Misc.—DIP socket, transistor socket, perfboard, etc.

W
-

Because you have requested it, we are now
making a 1 KW Balun for receiving and transmit-
ting on the 80 and 160 meter band. See below:

1 KW 160 M (4:1 Impedance) $15.00 ppd.
1 KW 160 M (2:1 or 1:1 Impedance)  $16.50 ppd.
FOR 3-30 MHz
TO0-watt (4:1, 81, 801, or 1 impadance—salsat one) £ BAD
Universal Transmatch 1 KW Impedanca) 12.50
Uinivarsal Tranamatch 2 KW(4H1 impedanca) 15,00
Universal Tranamatch 1 KW{B; 1, 1 or 111 -s=lect ons) 14.00
Univarsal Tranarmateh 2 KWIE. &1 of 1:1-38lect ona) 18,50

CADDELL

W

COIL CORP. =+

35 Main Street

Poultney, VT 05764

802-287-4055

BALUNS
NEW FOR 160 METERS!

INTRODUCING THE MOST POWERFUL LDGGING PROGRAM EVER FOR THE C-64

FEATURES: 2000 Entries per single sided disk (9
items per entry): Two or dual disk option: Auto or
manual time/date logging: Auto or manual band/
mode logging: Editlupdate features: forwardire-
verse scan fully menu driven; complete log review:
Print complete log to printer: pring dup sheet to
the screen or printer: Print QSL labels auto/man-
ual: Print QSL cards auto/manual: WAS summary
and report to screen or printer: DXCC summary
and report to screen or printer. Faster than basic.
Detailed user manual.

Contender Plus i

CONTENDER PLUS (without DXCC) $29.95

CONTENDER $19.95 (without WAS DXCC and two drive option)
DEMO Disk $3.50.

for FREE Fact Sheet or to order write:

CRUMTRONICS
SOFTWARE DIVISION
P.0.BOX G187

FT. WAYNE, IN 46896

“Contender Plus II"”

ONLY $34.95

r-"'?"‘““I c‘._-,"""

wd




| o ENGINEERING CONSULTING
o INTRODUCES

‘REMOTE A PAD*’
MODEL RAP-1

2 FOUR DIGIT DTMF
DECODERS, PLUS 16 DIGIT
KEYPAD CONTROL

TUNE THE WORLD FROM
YOUR HANDHELD VHF/UHF RADIO

B Ao tomsen Irorn @iy SB0uTE. afe COfwRTLEd LD 800d slalE Sadlohes wiaeh

nirpd amte T Sigell Legpad ¥ & FRdsD oF Slhet eyl
[ -_|-_— F L ST DA g Tl Corrirn! et lude e Peo - Gearc b Boisior [rotete Beoe
remntetyl, ICOM IC- 701 O | 1 whibn wieng the AWM. J controfier
COM 7950 & 751 4Arden PTS 4000, hendheids such sn Yesss F1.208
ET-708 O IL{RAAT prn mgery o
[ ] ¥ Snually with piaur 11 ";‘:-Ilr.;ﬂ':"rllu‘a;"n--
f Ely & L L ¥ L
B Ve | Pabwgs =71- T [Liga ity loglah i . Tarter infimg i famil 00 L prm MFIRyS D5
- 1 -
» LEL i SOFT ELELLS | A &N TioTaEraLEty D
Mnd‘:|j_}:,l,:] '] ".l'1--'.rr g i+ AL e rovaded

ridl STk ¥ it 2T 16 pum Ao mor et wed
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r
Remote conbrol ."__' I

imterface board = - Ty el LT e i g me ol
ang ‘JTM' B [T oL ':".'.l.-'-:':"'. i - e
decoder el porchese intertacs cabee Yor Pro-Seerch” 5585
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ICOM IC-02AT USER'S
"AUDIOBLASTER "MODULE

Now Available
for IC-2AT

-I';'T::--:rel AB-1 51 9-95
Price ncludes postage and handling, US.A CA res add 6%
ENGINEERING CONSULTING
S83 CANDLEWOODST., BREA,CA 92621
(714) 671-2009

Cr yst?l

T Filters

CW/SSB/AM For most
KENWOOD - YAESU - HEATHKIT

Also DRAKE R-4C/T Line, COLLINS 758-3B/C,
and ICOM (FL44A Typa)

FOX TANGO flilters with center frequencies 10
match your set range in bandwidths from 125Hz for
neadle-sharp CW to B000Hz for hi-fl AM. Use them to
fill your optional filter spots, to replace Inferior
ceramic or monolithic stock units, or to add more I-F
filtering for super-selectivity. Most are drop-in or
plug-in type; If patch-in, all needed parts and
instructions are supplied. Get genuine FT matched-
pair lliter sets (2.1 SSB and/or 400 CW) for your
R820, TSB830/230 or FT-980. Or a Filter Cascading kit
for your TS430, TS520, TS 820; FT-101, 1012ZD, 107,
301, 901-2; or Heath SB-104A. Or super-ize your R4-C
with our GUF-1, 2 units. All kits include top-rated
B-pole discrete-crystal FOX TANGO thilters. For com-
plete details and prices send a business-size SASE
marked with your rig's Make and Model Number. To
save time, phone for information and order directly
We accept VISA/MC or ship C.O.D. in US

FOX TANGO not only will meet or beat any currantly
advertised price for comparable units, but also of-
fers quantity discounts. Order with confidence —
our filters are guaranteed for ONE YEAR. Why not
check us out over the air? You'll learn that FOX
TANGO filters are basl.

GO FOX TANGO — TO BE SURE!
FOX-TANGO Corp.

P.O. Box 15944, Dept. S
W. Palm Beach, FL 33416
| Telephone: (305) 683-9587
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TOUCHTONE™ DECODER KIT ENGINEERING CONSULTING
INTRODDUCES

- MODEL TTK -

$22.95

4 DIGITSEQU

’E = B
:
E &
R LED
l:-lll.

WIRED & TESTED
- MODEL TSD -

$59.95

® MNMakes excellent prva

® Use it to turn on audio or sound an alarm
® Momentary and iatching outputs

MasterCard and Viss accepted, or s&nd
Cal address add 6% prece sl

® 551 207 DTMF Receiver

® Hecewe all 16 DTMF digits

® No additional hiltering

® Dutput BCD or hex format

® Low power |[29ma @ 12V)

® Kt includes 3 5SBMhz crystal
22 pin IC socket, resistor
cCapacitors, data sheet
and schematics

ENCE DECODER

® Completely wired 5 tested

User programable

LED status indicator

Open collector output

Control relays: mute audio

Control ink on/off

Custom IC insures high

rehabiity & small size’

® Fits mside most rigs
on 12 VDC [35ma)

® Dver 1500 different

e call on busy repeaters’

runs

codes'

check/M D
udes shipping LUSA Send to

ENGINEERING CONSULTING

583 CANDLEWOOD ST., BREA, CA 82821
TEL: 714-671-2008

TOUCHTONE™ DTMF

to RS-232-C
300 BAUD INTERFACE

® Use your computer to decode DTMF touchtones.

® Receive all 16 digits as fast as they can be transmitted

® Eam iy program your computer in BASIC 1o decode m

-I“__].l{ BLAN F‘":- JI;{_'::, Ig LS. Soung alarms obhser

secret codes. control relays. remots base

® Simple to use; just provade +12 VOC and audio. hook
two wires to the RS-232- L semnal mput on your comp
ter, enter a simple BASIC program and begin to dec ,_u_h

® Sample BASIC program and mstructions included

L Indwcator
L “Decode-A-Pad”

Model DAP-1
535.95

Wired and lested
and MasterCard sccepted or send chech

i -
B s 620 o B

Y
o Sigdgl -

0 Fat

ENEIMEEFIIHE CDHEULTIHE

S83I CANDLEWOOD 8T, BREA,CA BRBRE1
714 E?#-Eﬂﬂﬂ

WE SHMIP WORLDWIDE

Your one source for all Radio Equipment!

Ba"q Electronics

Barry's is Busting
Summar Savings.
WB2BAP, Mark K2CON, Jan KB2RV

Saa You at the Southington, CT Hamies) June 2nd

TELEX PRO

ROCKWELL/ICO
KWM-380

VoCom/Mirage/Da
Tokyo Hy-Power
Amplitiers &
SIBRHT Gain

[
4

MICROLOG-AIR |
UTU, intertace |1,
E

5

4

AEA &40 MHz
ANTENNAS In

KENWOOD

A600, R-1000, R-2000, TS840 SIAT
TS 4305, TR-3600A, ,
TW-4000A. Kenwood Service/Hepair,
TH21/31/141AT, TM-211AJ
411A & TET1TABTIA

-COM e L

Antennas IN STOCK

N

KANTRONICS

3-500Z

1ZBY7A &

AEA 144 um‘
AEA 220 MHz wWattmeters &

Elaments r

BIRD

Out All Over with
lzzy, Tonl, Kitty

FTC-1003

(C-DAAT

TR 7950,

Trannoe v

iwa Large inventory of |
Saxton Wire & Cable S

AMERITRON AMPLIFIER AUTHORIZED DEALER

_ Yapsu

Computer Interfaces
stocked: MFJ-1224

AEA CP-1, PKT-1, DR.DX
CP-100, ATU, Dr. Q50

Air Disk

Challenge:
IMAC

ot TN X

| oL ]

TZB, BJSEC

4004 ﬂ[r|h[:ﬂ

p‘ BALUNS, AU

Stock = -

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. 1o 8 PM
Come to Barry's for the best buys in town.

Antennas

A5 FT-ONE, FT-880,
Camhcralt

Cumnes FT.726R, FT.77,
KL YAESL [[{ml" ]
METZ FT.AT00R IC2AT
MinkPraducts FTT08AM ICO2AT
By

ICOM IC-RP 3010 (440 MHz) 1.7
ICOM IC-RP 1210 (1.2 GHz)

ALPHA AMPLIFIERS

Complete Butternut Antenna

inventory In Stock®

EIIII‘.'I.'ITI.L FH.E-I:H]EHE‘I’ COUNTERS

Long fange Wereldal
Telephorns (0 eyD0m in iock

'1: ST
MIRAGE .I.HP'LEFTEFIS

ASTRON POWER SUPPLIES
DENTRON IS BACK IN STOCK!

ONV Safety
balts-in siock

FAicoMm
IC-ATTA, IC-751, ICT45, IC-2TAM, IC-3TA
IC-ATA, IC-271AH, IC-3200A, IC-4T14A/H, IC-T35

Y/a\ESU
FT-757GX , FRG-8800
FT-270RH, FT-2700RH

Land-Mobile HT
Midlanst/Standand
Wilson Manon
Yaaau FTC- 2200, FT-4100
leom 1IC - M12 {Marns MTTE

& -8

SMART PATCH
CES-Shmples Aubopatcn 5t0-54 Will Patch FM
Tramsceysiy To Youd Teleaphone reml Fod
Telephanes Calls From Mabdde To Base Simple
Tor Lo - $119 55

CELLULAR 'PHONES

WELZ
FLUKE 77 Multimeter

e e e A e W
Sl T e e e

=

SANTEC
ST-2221UP
ET-1421UP

FTR-2410, Wilson ST-242/UP

MURCH
MF.J Models Modat

422, 989, 1224 & 941D 2000 A

HAM MasterTapes— RS 5
Beta or VHS Tapes in stock

JBC soitpring ine in gtoo.

W, TR W W,
LU L

P AW -

HEIL EQUIPMENT ‘ IN STOCK

P Car® Ky

b |

B ¥ LR f A
13 §

Tri-Ex Toweis

rry-din T oeesry
b ASIErigs o
PR wmal] s i B

shupped dieact o] 13
you FREE of
Poimre

.
P

PADDLES,

Mew TEN-TEC
2681 HT. Corsasirs, Argosy il, Cen lury E’E

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

New York City's

BARRY INTERNATIOMNAL
MERCHANINSE TAKEN ON

FOR TOP PRICES

Subways

Fath—gth 55 Eh Aee Siwtaon

“‘Aqul Se Habla Espanol”
TELEX 12-7670

ety - Friciey O AN 0o &30 B Trursaey Lo 8 P W Pty Chail Delenge
Satorday | Sonday 10 AN W 5 PN e Panung wic. Poripghbigs, meksies
Dt Pl

AUTHORIZED DISTS MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS
IRTALEX-~Sprimg 51 Stathon
EMT-~Prince 51. Station™

[ IND-=F" Train-Bwy. Station™

‘Bus: Broadway #6 to Spring St

LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB OM PREMISES

Cowfutsprcap LGl
S T P e
Melignl Erarwtasd W
[ L o b e anrew
myniipalitors, Bul

CONSIGNMENT

>

Ham Lk

S Ty
Cienn

We Siock: AEA., ARRL. Alpha, Amesp, Antenna isis, Asiafic,
Astron, 8 & K. B & W, Bash, Bencher, Bird, Buttermnut, CDE, CES, Coflins, |
l:mmﬂmﬂpec Commeciors. Coveroraft, Coshiraf, |
Tl Drade. ETO (Alphs). Eimac, Encomm, Heil
Hy-Gain, fcom, KLM, Kanironics,
MCM (Daiwal. MFJ, JW. Miller, Mini-Producis, Mirage,
Mewtronics, Mye Viking, Palomar. RF Products. Rado Amatew Callbook,
Robot, Rockwell Colfins, Saxton, Shure. Telex, Tempo., TenTec, [
Tohyo Hi Powsr, Triomyx TUBES. W2AL, Waber, Wilson, Yassu Ham and
Commercial Radios. Yocom, Vibroplex, Curtis, Tri-Ex, Wacom Dupléasm
Repsaters. Pheins Dodoe, Fanon Intercoms, Scanners, Crystials | Radio
Pultslec il boies.
WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS |

Larsen,

DEALER INQUIRIES INVITED PHOME IN YOUR ORDER A BE REIMBURSED
COMMERCIAL ARADIDS wicched & sarvices on premisss.
Amateur Radio Courses Civen On Our Premises, Call |
Eaport Orders Shipped Immediately. TELEX 12-7870
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Terry Lyon KA3GCQ
3 McCann Street
Edgewood MD 21040

QSK for Your Vintage Vio

All it takes is an hour.

Want a vfo modifica-
tion which gives you
full break-in keying and
takes about one hour to in-
stall? It worked wonders for
my vintage 1948 vfo. Well,
read on! | have a simple cir-
cuit which can remotely al-
ter the output frequency of
Hartley- and Colpitts-type
oscillators. The frequency
can be shifted at normal CW
keying rates and the differ-
ence in frequency can be
several thousand Hertz.

The circuit was developed
to bring an antique vfo (Mil-
len type 90711) out of moth-
balls and place it into active
service. As with many older
style units, this vfo had to be
switched into the standby
mode while listening to the
other side of a CW conver-
sation to avoid an annoying
heterodyne whistle. The whis-
tle resulted from fundamen-
tal or harmonic emissions
coming from the oscillator.
When reenergized, the oscil-
lator had a tendency to drift
until its temperature had re-
stabilized. This old vfo could
also be operated as a keyed

oscillator (i.e., the oscillator
could be turned on and off
when keying the transmit-
ter). As expected, keying the
oscillator provided a truly
wretched chirping output
signal which was not very
useful.

Many amateurs have
known that it is better for the
sake of stability to let an rf
oscillator run all the time.
However, it is next to impos-
sible to completely shield
the oscillator compartment
to prevent leakage of funda-
mental and harmonic fre-
quency components. Thus
some interference to the sta-
tion receiver will remain. A
more practical solution in-
volves shifting the vfo to a
new frequency which does
not create severe reception
difficulties. Although sev-
eral circuits exist which can
shift a vfo's frequency, many
are not well suited for full
break-in CW keying.

Fig. 1 illustrates an rf
switching circuit and its con-
nections to a typical multi-
stage vfo or master oscil-
lator/power amplifier trans-

mitter. This circuit is
controlled by the key to shift
the oscillator frequency at a
normal keying rate. It can be
added to many vfo's without
much revision since it is con-
nected in parallel with the
existing components. Con-
trol voltage for the circuit
was derived from the key
connections inside my vfo.
When the key was up, slight-
ly over 100 volts appeared
across my key contacts. This
voltage is used to bias a
solid-state rf switch into con-
duction with R2. The rt
switch consists of D1, Q1,
R1, and C1. When the key is
up, as for receiving, capaci-
tance from C1isadded across
the oscillator’s tuned circuit,
which was tuned near the
160-meter band in my case.
When transmitting, the net
capacitance of the rf switch
drops to a minimum. Hence,
when transmitting, the vfo
frequency should return to
nearly the same frequency
as for the unmaodified vfo,
thereby maintaining the orig-
inal dial calibration.

A rigid arrangement

NEW
Az -CONMECTION

.| oTeER
STASES
NE W |
CONMECTI10M —
- 3 —23% l
-‘-'l‘-. ci
| 2 LS5-TeF
NPO o
f I eNZge
e sPOT
- | oy 220K !
OPERATE c2 |
EEHGHIE':D ;- 500 pF
KEY JACK ol Ri
[ IlN'.’rI‘i 10K

3 —v|| KEYING
JACK

HARTLEY MASTER OSCILLATOR

Fig. 1. Simple add-on circuit to shift vfo frequency at normal CW keying rates for full break-

in keying.

SHIFTER CIRCUIT
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should be used for the sake
of stability. | located the
components adjacent to the
tuned circuit. Component
leads were soldered directly
together to minimize stray
capacitance. An NPN tran-
sistor was selected in my rig
as in Fig. 1 since the keyed
voltage was positive. How-
ever, D1 could be reversed
and Q1 could be a PNP type
if a negative voltage were
present.

| found that it was not nec-
essary to realign the vfo os-
cillator after modification.
The intrinsic shift created by
this circuit when the key was
down was slight as expected.
However, if the circuit does
not move the oscillator out-
side the receiver’s passband
when shifted, the value of C1
may need to be increased,
but not by much. Increasing
the capacitance of C1 can
cause a larger drop in the os-
cillator frequency. However,
too much capacitance may
stop the oscillator alto-
gether, which is very undesir-
able and may be damaging.

The shifter is easy to use.
Firstly, open switch S1 to
locate the oscillator funda-
mental or harmonic emis-
sion with your receiver
(SPOT). Next, tune the vfo to
zero beat its emission with
an incoming CW signal or
just set it to a comfortable
tone (inside the band limits,
of course). Lastly, close S1
and you are ready to trans-
mit(OPERATE). Be sure to ei-
ther use a separate antenna
or fast-acting antenna switch
for the receiver to keep the
smoke to a minimum in your

shack. W



A VAVAVAVTAVAN
APPLIED

INVENTION
RD2 Rt21 Box 3%7@
Hillsdale NY 1252%

FULL-FEATURED

REPEATER CONTROLLER

FOR USEWITH VIG-20 or C-64
® Program On Auto-Start Cartridge

RETICON 100% Machine Language
Switched Capacitor ® Completely Programmable
Eilters With DTMF Commands

RoazZl prog % 7.89
Ro&21 dual &.al
RS&22 quad 11.08@
Ro&B? ellLPF 13.848
RS&612 notch 16.6808

@ Simple Interface To Your
Repeater. Schematic Included

® Full-Screen Status Indicators
And Keyboard For Local Control

® Autopatch Includes Reverse
Patch And Toll Restrict

MITSUBISHI
10GHz Gadas FET DRO ® 3 Selectable CW IDs, One Is
Modules User Programmable

@ Dozens Of Additional Features
OPTOELECTRONICS ROM Cartridge For VIC-20 or C-64..569.95

Interface Board With DTMF Decoder
And Connections To Phone Patch...599 95

To Order: Visa, Mastercard, COD, Call

; 614-882-8965
SEND SA5E FOR FLYER'N Or Send Check Or Money Order to

ulWAVE CHIP CAPS
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h SCIENTIFIC INSTRUMENT CENTER INC.
Yi1sA MC COD b 134 Graphic Way
$160 Min. UPS $3.900 ¥ Westerville,Ohio 43081
‘ Specify Computer And Two CW 1D
kv‘v‘v“""v“ Messages When Ordering

COAX RELAYS

CX-600N

Max Input Pwr. 600 W at 500 MHz
VSWR < 1.15 at 1500 MHz

Isolation > 40 db at 500 MHz
Impedance 50 ohm Type N connectors

| 1985-86
| CATALOG
_ 50¢

CX 120 P
S % 5 % Max Input Pwr 150 W at 500 MHz

. VSWR < 1.12 at 2500 MHz
_%\g ./ |solation > 40 db at 500 MHz
Impedance 50 chm PC Board Mounting
MODEL CX-120P Similar type (CX 120A) available for direct

connection to RG58/U =
ﬁ -

.
TOROID & -
Greenville, NH 03048

F-568-1-H 24" 0D 900 (603) 878-1033
popular for broad band balun (Inc. 160 m) and RFI telex BA7697

| RADIOKIT
[ Box 411S

15th ANNUAL

INDIANAPOLIS HAMFEST-.

And INDIANA STATE ARRL CONVENTION

July 13-14, 1985 Marion County Fairgrounds
2 Full Days of: FREE:

Commercial Exhibitors Parking

Large Flea Market Kids Prize Drawings

Hourly Prize Drawings Camping |

Forums Womens Prize Drawings
Indiana’s Largest Electronic Flea Market and Amateur Radio Display

INDIANAPOLIS HAMFEST, P. 0. Box 11776, Indianapolis, IN 46201
OR CALL: (317) 894-8522

“When You Buy, Say 73"

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-J0MHz 12V (*=28YV)

PIN Rating Ea Match Pr
MRF406 20W $14.50 $32.00
MRF412 sow 18.00 40.00
MRF412A BOW 18.00 40.00
MRF421 100W 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422* 150W 38.00 82.00
MRF426° 25W 17.00 40.00
MRF426A* 25W 17.00 40.00
MRF433 13W 14.50 32.00
MRF435" 150w 42.00 90.00
MRF449 J0W 12.00 27.00
MRF449A J0W 11.00 25.00
MRF450 50W 12.00 27.00
MRF450A 50W 12.00 27.00
MRF453 60W 15.00 33.00
MRF453A 60W 15.00 33.00
MRF454 BOW 16.00 35.00
MRF454A BOW 16.00 35.00
MRF455 60W 12.00 27.00
MRF455A 60W 12.00 27.00
MRF458 BOW 18.00 40.00
MRF460 60W 16.50 36.00
MRF475 12W 3.00 9.00
MRFA476 3W 2.50 8.00
MRFA477 40W 13.00 29.00
MRF479 15W 10.00 23.00
MRF485* 15W 6.00 15.00
MRF492 0w 18.00 39.00
SRF2072 75W 15.00 33.00
CD2545 50W 24.00 55.00

Selected High Gain Matched Quads Avaliable

VHF TRANSISTORS

Type Rating Ea Match/Fr
MRF221 15W $10.00 —
MRF222 12W 12.00 —_
MRF224 40W 13.50 $32.00
MRF231 3.5W 10.00 —_—
MRF234 25W 15.00 39.00
MRF237 1w 2.50 —
MRF238 30W 12.00 -
MRF239 30w 15.00 =
MRF240 40w 16.00 .
MRF245 80W 25.00 59.00
MRF247 80W 25.00 59.00
MRF 260 SW 6.00 —
MRF264 30W 13.00 —
MRF492 70W 18.00 39.00
MRFG07 1.8W ' 2.60 =
MRFG627 0.5W 9.00 —
MRF641 15W 18.00 —
MRF644 25W 23.00 —
MRFB646 40W 24.00 59.00
MRF648 60W 29.50 69.00
SD1416 BOW 29.50 —
SD1477 125W 37.00 —
2N4427 1w 1.25 -
2N5945 4w 10.00 -
2N5946 10W 12.00 T
ZN60B0 4w 6.00 —
2ZN60B1 15W 7.00 -_
2N6082 25W 9.00 —
2N6083 30W 9.50 —
2ZN6084 40W 12.00 29.00

TMOS FET
MRF137 J0W $22.50 =
MRF138 J0W 35.00 =
MRF140 150W 92.00 and
MRF150 150W 80.00 —
MRF172 a0W 65.00 —r
MRF174 125W 88.00 =

Fechnical Assistance: & Cross-reference
infarmation on CH. PT. RE. SHF, S0 F/NS
Call Engineering Dept (B13) 744-0728

RF Parts Cataleg Avallable
OEM & Quantity Discounts

Minimum QOrder $20 Add $3 .50 Shipping
WE SHIP SAME DAY C.0.D.IVISAIMC

ORDERS ONLY: 800-854-1927

N WESTCOM

1320 Grand Ave. San Marcos
fﬂlﬂ\ Calitornia 92069 (619)744-0728
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ARTER N’ BUY

Individual (noncommercial) ...........
T T T ey e i R el g gl 4

Prepayment by check or money order is required with your ad. No discounts or
commissions are avallable. Please make your payment to 73, Rates for multiple

insertions are available on request.

Advertising must pertain to amateur radio products or services. No special
layouts or posilions are possible. All advertising copy must be submitted
typewritten (double-spaced) and must include full name and address. Copy
limited 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:

tions in the next available issue.

Copy must be received in Peterborough by the 5th of the second month

preceding the cover date.

Make checks payabie to 73 Magazine and send to: Ross Kenyon, Advertising
Department, 73 Magazine, B0 Pine Street, Peterborough NH 03458

MOBILE IGNITION SHIELDING. Free litera-
ture. Estes Engineering, 930 Marine Drive,
Port Angeles WA S8362. BNBOOS

MILITARY TECHNICAL MANUALS for old
and obsolele equipment. 60-page catalog,
$3.00. Military Technical Manual Service,
2266 Senasac Ave., Long Beach CA 80815.
BNBOD45

NEW HAM-SWL SOCIETY for unity of
thought & learning. Open to all. Many top-
ics, awards, frea ad space in periodical,
society net, museum participation, Shack
pics & QSLs welcome. Wrilers neaded.
SASE for info to RCSW, 32 Applegate,
Bennington VT 05201. BNB197

HAM RADIO REPAIR, tube through solid
state. Robert Hall Electronics, PO Box
8363, San Francisco CA 94128; (408)-729-
8200. BNB218

QSLS to order. Varlety of styles, colors,
card stock. WABPD QSLs, PO Drawer DX,
Cordova SC 29039, BNB260

THE DX'ERS MAGAZINE. Upto-date, In-
formative, interasting. Complled and edit-
ed by Gus Browning W4BPD, DXCC Honor
Roll Certificate #4, Send for free sample
and subscription information today. PO
Drawer DX, Cordova SC 29039. BNB261

CASH PAID for traffic/speed radar equip-
ment. Write or call: Brlan R. Esterman, PO
Box B141, Northfield IL 60093; (312)
251-8901. BNB271

KENWOOD 430S owners only! Stop Scan—
when the squelch breaks, the scan stops!

siip “SLOPER” TRAP ANTENNAS !

PRETUNED - COMPLETELY ASSEMBLED - ONLY ONE NEAT SMALL —
ANTENNA FOR UP_TO 7 BANDS!  HOUSING S
AREAS - APARTMENTS - LIGHT - STRONG - ALMOST INVISIBLE!

FOR ALL MAKES & MODELS OF AMATEUR TRANSCEIVERS - TRANS-
2000 WATTS SSEB 1000 WATTS

IMPROVED DESIGN!

dacron end 3upporis,

resonant traps 1" X6"-
switch to band desk for
excellent worldwide
operation = trans-

miting and

receiving!

SEND FULL PRICE FOR POSTPAID INSURED DEL.IN
extra for postage - clerical - customs etc) or order using VISA
e. PH 1-308-236-5333 9AM - 6PM week days. We
10 day money back trial i
INFORMATION AVAILABLE ONLY FROM

Kearney, Nebraska, GBBAT

WESTERN ELECTRONICS

MITTERS - GUARANTEED FOR
CW. INPUT FOR NOVICE AND ALL CLASS AMATEURS!

COMPLETE with 50 ft. RGSBU-52 ghm feedline, and
PL259 connector, insulators, 15 L
cenler connecins with
built in lightning arrester and static dis-
charge - molded, sealed, weatherproof

ou just

EXPRESS. Give nu ex,
ship in 2.3 days. . ORDER NOW!
returned in new condition! Made in USA.

Adjustable resume scan delay. No modifi-
cations! Kit 525, assembled $35. JABCO,
R1 Box 386, Alexandria IN 46001. BNB275

WHY SELL IT? You can donate that un-
wanied equipment, get the tax break, and
feel like a million. Contact the kids leam-
ing English via amateur radio at Junior
High 22 on Manhattan's Lower East Side.
WB2JKJ, Junior High School 22 ARC, 111
Columbia Street, New York NY 10002
BNB276

COPY SATELLITE PHOTOGRAPHS, weath-
er maps, and press on our military-surplus
facsimile recorders. Recorders are solid-
slate, dual-speed, and fully automatic.
Catalog available. Atlantic Sales, 3730
Nautilus Ave., Brooklyn NY 11224; (718}
3720349, BNB2B0

DIGITAL AUTOMATIC DISPLAYS for FT-
101s, TS520s, Collins, Swan, and all
others. Six 1/2" digits in a 5" wide by
1-1/2" high and 9" deep metal cabinet.
Send $1.00 for information. Grand Sys-
tems Daept. A, PO Box 3377, Blaine WA
08230, Canadians contact VETLB. BNB282

$535% SUPER SAVINGS on electronic
parts, components, supplies, and comput-
er accessories. Free 40-page catalog for
SASE. Get on our mailing list. BCD Elec-
tro, PO Box 830119, Richardson TX 75083;
(214)-690-1102. BNB28B9

ATLAS 350XL OWNERS GROUP. Free
newsletter. Send QSL with rig s/in and
SASE. Know people who repair them? In-
formation to share? Questions? Rod
NSNM, Box 2169A, Santa Fe NM B7501.
BNB291

EXCELLENT FOR CONGESTED

300 b test

radials nesdsd!

Vv FOR
AHE"I' ERT%DECEIUE

No. 102085 =«--- 20-15-10 1 trap

antennas guaranteed for 1 year.
FREE

Dept. AT- 6
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NEEDED! Can be used
as Vertical or any any angle

to 30 degrees SLOPE . Attach
ta ground rod or water faucet - No
Attach top end to tree,

vty e Tas Ot et Vou Wil
- NEW - EXCLUSIVE!

No. 1080S -80-40-20-15-10 -1 trap 49 ft.---- $49.95
Hﬂ- ‘D‘GE — 40-2':}-‘5'1{] -441 trlp EE- L. "-'5‘5.95
13 L. ----547.95

{(Canada s $10.00
- MASTER CARD -

USA.

ROHN TOWERS—Wholesale direct to
users. 23% to 34% discount from dealer
price. All producls avallable. Write or call
for price list, Also, we are wholesale dis-
tributor for Hellax antenna cable. Hill Ra-
dio, 2503 G.E. Road, PO Box 1405, Bloom-
ington IL 61701-0887; (309)-663-2141.
BNB283

1985 “BLOSSOMLAND BLAST," Sunday,
October 8, 1985, Write “BLAST,"” PO Box
175, St. Joseph MI 49085, BNB296

CODE-PRACTICE PROGRAMS diskette
for IBM PC, PCjr. $10 pp. Andrew
Modia/73, 5 Derby Place, Newtown PA
18840. BNB308

HIGH-QUALITY, LOW-COST courtesy
beepers for your transmitter or repeater.
Kit $14, assembled $18 F.O.B. YBM Enter-
prises, 8502 N. Oketo Ave., Niles IL B0648.
BNB309

FIND OUT what else you can hear on your
general-coverage transceiver Or receiver.
Join a shortwave radio listening club.
Complete information on major North
American clubs and sample newsietter,
$1.00. Association of North American
Radio Clubs, 1500 Bunbury Drive, Whittier
CA 90601. BNB310

COMMODORE 64 5Bang DXCC Log in-
cludes custom beam beadings and dis-
tances to DX, plus continent, country,
zones QSOed/QSLed on any band, phone
or CW, upon country name or calisign en-
try. Diskette and instructions $18.99 US
ppd. Sondor Software, PO Box 418, Sar-
nia, Ontario, Canada N7T 7J2. BNB313

FULL-FEATURED RTTY/ASCINCW soft-
ware package for TRS-80 Model lIl/4. Write
for free Information package. Clifton J.
Turner WBSKCQ, 6319 Boeul Trace, Alex-
andria LA 71301. BNB318

CX7 REPAIRS. Mark Mandelkern, 2315
Derby St., Berkeley CA 94705; (415)-
549-9210. BNB320

DX ADVENTURE on Montserrat, only $250/
week., Detalls: Chod Harris VP2ML, Box
4881-7, Santa Rosa CA 95402. BNB321

SATELLITE TRACKING program with hi-
res color graphics for the Commodore B4,
Plots antenna pointing angles and satel-
lite ground track. Save graphics to printer,
disk, or tape. $14.95 ppd. on tape or disk.
David Eagle, 7852 W. Quarto Dr,, Littieton
CO B0123; (303)-872-4020. BNB322

WANTED: old tubes, speakers, amplifiers,
by Western Electric, RCA, Cunningham,

Low SWR
aver all bands -
uners wsually

4 & B 3 8 8 8 & BB

AMER.

DeForrest, Mecintosh, Marantz, Quad,
Altec, JBL, Tannoy. Maury, 11122 Atwell,
Houston TX 77086; (713)-728-4343.
BNB323

WHEELING WY HAMFEST and Computer
Fair, Wheeling Park, Sunday, July 21.
Dealers most welcome, all under roof.
Five-acre flea market. ARRL, AMSAT,
SWOT, SMIRK booths. Park, family activi-
ties available. Admission $3.00. To re
serve space, contact Jay Paulovicks
KDBGL, RD 3 Box 238, Wheeling WV 26003,
(3042326796, or TSRAC, Box 240 RD 1,
Adena OH 43901:; (614)-546-3930. BNB324

C64 SOFTWARE: Morse keyboard pro
gram wicolor & sound. Also, slow-speed
Morse teacher. Kids really like this one!
Both for $10.00 on high-quality disk or
tape. No CODs. Gien E. Gardner, Jr., PO
Box 387, Chillicothe OH 45601. BNB325

IMRA—International Mission Radio Asso-
clation. Forty countries, B00 members.
Assisis missionaries with equipment
ioaned, weekday nel. 14280 MHz, 2:00-
3:00 pm Eastern. Brother Bernard Frey, 1
Pryer Manor Road, Larchmont NY 10538,
BNB326

FREE: 100 QSLs with first order. Samples
50¢. Gazebo Press, Rt. 4 Box 4148, LaPlata
MD 20646. BNB327

HEAT SINK—U drill and save, $3.00-$5.00
each on most popular styles. Custom drill-
ing 75¢ and up. Send $1.00 for prices and
specs to Heat Transfer Research, Depl
H1, PO Box 6223, Tehachapi CA 893561.
BNB328

THE CODE SOLUTION for the Commodore
b4. Learn code through randomly-sent lal-
ters and numbers. Select speeds from
5-13 wpm. Diskette $12.99, casselte tape
$11.99. Add $2.00 shipping and handling.
NJ residents add 6% sales tax. Software
Solutions, Box 1663, Dover NJ 07801,
BNB329

ELECTRON TUBES: recelving, transmit-
ting, microwave. . .all types available.
Large inventory means next-day shipment
in most cases. Dalily Electronics, PO Box
5029, Compton CA 80224, (213)-774-1255.
BNB330

PERSONALIZED HAM SHACK MEMO
PADS—cheap as paper, Free information.
Words Plus, Dept. 71, 35 E. Goll Terrace,
Arlington Heights IL 60005. BNB331

WANTED: radios, tubes pre-1939 for my
collection. Howard Stone, HUR-3, Box
418, Deer River MN 56636. BNB332

VIC 20 & C64 USERS

A Powerful MSO!

Now you can own your own MSO! Your computer and any

; mtertace plus our menu driven machine language Radio Bul-
ietm Board Service software will give you and your MSO users
i i powerlul maibox with the following features

Head, write & delete messages

LISt 3 arectory of all messages

Scan directory ol messages

User selectable baud rates

Automahc date and time keemng
Automatic time out feature

Automatsc 1D of your call

Automatc indication of memary used

J modes - M50, SYSOP & Direct RTTY
Works with or waithout disk drive
specihcally for VIC 20 (8 k man) or (54

Software package mciodes — manual, program diskette or
cassefte and imterface cable

(Kantronics interfaces add $8.95)
Ui:l-['.nm_ _
Communication
3131 Foothill Biwd., =H - La Crescenta. CA 51214

$59.95 plus $1.90 postage
Ph. {818) 957-7550



Listings in this column are provided free of
charge on a space-available basis. The fol
lowing information should be included in
every announcement: sponsor, event, date,
time, place, city, state, admission charge (il

any) features, falk-in frequencies, and the
name of whom to contact for further informa-

tion. Announcements must be received by
73 Magazine by the first of the month, two
months prior to the month in which the event
takes place. Mail to Editorial Offices, 73 Mag-
azine, Pine St Peterborough NH 03458

BLACKSBURG VA
MAY 30—JUN 1

Virginia Polytechnic Institute and State
University will hold a workshop, Personal
Computer and STD Computer Interfacing
for Scientific Instrument Automation, on
May 30-June 1, 1985, at Virginia Tech,
Blacksburg VA. The hands-on workshop,
directed by Mr. David E Larsen and Dr.
Paul E. Field, is $450.00 for three days.
Participants will be wiring and testing in-
terfaces. For more information, write Dr.
Linda Leffel, CEC, Virginia Tech, Blacks-
burg VA 240861, or phone (T03)-961-4848.

SEASIDE OR
MAY 31-JUN 2

The North Coast Repeater Association
and the Oregon Tualatin Valley ARC will
sponsor the fifth annual Oregon State
Ham Convention from May 31, 1885,
through June 2, 1885, at the Seaside Con-
vention Center, Seaside OR. The conven-
tion hall hours will be: Friday, May 31—
5:00 pm to 8:00 pm; Saturday, June 1—
8:00 am to 5:00 pm; Sunday, June 2—8:00
am to about 2:00 pm. The convention will
feature commercial/dealer exhibits, semi-
nars, VE testing, a flea market, and a ban-
quet. For more information, contact
OTVARC, PO Box 5132, Beaverton OR
970086,

LOVELAND CO
JUN 1

The Northern Colorado Amateur Radio
Club will hold Superfest 7 on Saturday,
June 1, 1885, at the McMillen Bullding,
Larimer County Fairgrounds, Loveland
CO. Admission is $3.00. Events include a
code contest and packet radio. Doors
open at 8:30 am, There will be food and
commercial exhibitions available. Talk-in
on 146.25/.85 and 147.795/.195. For more
information, contact Rick Hubbard
WAQRDDC at (303)-353-8366, or Gus Fox
WROEE at (303)-330-9012

ST. PAUL MN
JUN 1

The North Area Repeater Association
will sponsor a swapfest and exposition for
amateur-radio operators on Saturday,
June 1, 1985, at the Minnesota State Fair-
grounds, St. Paul MN. Admission is $4.00
in advance and $5.00 at the door. Exhibits,
commercial dealers, VE exams, and a
giant outdoor flea market will be featured.
There will be free overnight parking for
self-contained campers on May 31. Talk-in
on 25/85 and .16/.76. For more informa-
tion or for advance tickets, write to Ama-
teur Fair, PO Box 857, Hopkins MN 55343;
{612)-566-4000.

NH/VT NEIGHBORS DAY
JUN 1

Special-event station W1GUA will be
“When You Buy, Say 73"

PECIAL EVENTS

operated from Fort Number 4 in Charles-
town NH on June 1, 1985, from 10:00
am to 5:00 pm, to mark New Hampshire/
Vermont Neighbors Day. The multi-op-
erator station will be operating 25 kHz
up from the bottom of the General por-
tion of the BD-, 40-, and 15-meter CW and
phone bands, as well as 2Z-meter simplex
and packet radio. For a commemorative
QSL, send a business-size SASE and
QSL to Rudy Adler W1GUA, Dodge Hol-
low Road, Lempstier NH 03605, or to
WB1GXM, PO Box 428, Claremont NH
03743,

MIDLAND MI
JUN 1

The Central Michigan Amateur Repeat-
er Association will sponsor the 11th an-
nual Midland Hamfest on Saturday, June
1, 1885, from B8:00 am to 2:00 pm, at the
Midland Civic Arena, Midland MI. Admis-
sion is $3.00 in advance and $4.00 at the
door. Tables are $6.00 for a full table, $3.00
for a half table, and trunk sales are $3.00.
Setup begins at 6:00 am. Free parking and
handicapped parking will be available. VE
license exams will be given. Refreshments
will be available. Talk-in on 147.60/.00 and
146.52. For advance tickets or more infor-
mation, conlact Raleigh L. Wert WBQOI,
309 E. Gordonville Road, Route 12, Mid-
land M| 48640; (517)}-831-5591.

GRAND RAPIDS MI
JUN 1

The Independent Repeater Association
of Grand Rapids will hold its annual Ham-
festival on June 1, 1985, from 8:00 am to
4:00 pm, at the Wyoming National Guard
Armory on 44th Street, west of US-131. Ad-
mission is $3.50. Programs include satel-
lite operation, packet radio, a CW copying
contest, a shack picture contest, enter-
tainment films for non-hams, and more.
There will be a 15,000-square-foot indoor
swap area and table space is free for all
sellers. Dealer setup begins at 6:00 am.
Talk-in on .165/.765. For more Information
or for table reservations, call Paul Gardner

WDB8IZB at (616)-538-8241 or write to IRA,
5682 92nd Street SE, Byron Center MI

49315.

OHIO WINE MONTH
JUN 1-2

The Wirelaess Institute of Northern Ohio
(WINO) will commemorate Ohio Wine
Month by operating special-event station
KOBO on Saturday, June 1, 1985, from 7:00
pm to 11:00 pm, on 3860 and 7235 kHz, and
on Sunday, June 2, 1985, from 11:00 am to
3:00 pm, on 7235 and 14,235 kHz The sta-
tion will be located at a winery in Madison
OH. Foran 8Ya x 11 certificate, send a le-
gal-size SASE to: KOB8O—WINO Weekend,
7126 Andover Drive, Mentor OH 44060,

HARRY'S HEYDAYS
JUN 1-2

The Southside Amateur Radio Club will
operate special-event station NGEWP on
June 1-2, 1985 (Harry's Heydays), in honor
of President Harry S. Truman's 101st birth-
day, from near the old Truman farm home
in Grandview MO. The station will be on
7235 and 14235 (= QRM). The times of
operation will be: June 1, 1700-2400 UTC;
Juna 2, 0001-0400 UTC and 1700-2200
UTC. A commemorative certificate will be

avallable for a 8 x 12 SASE and 33 cents
postage. QSL to: Southside Amateur Ra-
dio Club, PO Box 412, Grandview MO
64030,

COLUMBUS OH
JUN 2

The Battelle ARC will sponsor the fifth
annual Ohio Hamlest on Sunday, June 2,
1885, from 8:00 am to 3:00 pm, at the Gan-
yard building on the Franklin County Fair-
grounds, Columbus OH. Admission is
$2.00 in advance and $3.00 at the door. Ta-
bles are $3.00 in advance and $4.00 at the
door. Talk-in on 146.37/97. For advance
sales, send an SASE to Bill Weich WBLLU,
396 Brevoort Rd., Columbus OH 43214, For
more information, call Bill WBLLU at (614}
261-7053 or Kevin WABOHI at (614)-766-
5313.

PITTSBURGH PA
JUN 2

The 31st annual Breeze Shooters Ham-
fest will be held on Sunday, June 2, 1885,
from 9:00 am to 5:00 pm, at the White
Swan Amusement Park, PA Route 60
(Parkway West), near the Greater Pitts-
burgh International Airport. There willbe a
flaa market and family amusement park.
Sheltered tables are avallable by advance
registration. Talk-in on 146.28/.88 or
29.000. For further information, contact
John Colbert K3SDL, 1831 Highland Ave-
nue, Irwin PA 15642; (412)-863-5167 eve-

nings.

HUMBOLDT TN
JUN 2

The Humboldt Amateur Radio Club will
sponsor its annual hamfest on June 2,
1985, from B8:00 am to 4:.00 pm, at Bailey
Park, 22nd Avenue, Humbaldt TN. Admis-
sion is $2.00, Features include a flea mar-
ket, food, parking for RVs (electricity
provided, water close by), and alternate

activities. Talk-in on .37/.97. For more In-
formation, contact Ed Holmes W4IGW,
501 N. 18th Avenue, Humboldt TN 38343,

CHELSEA MI
JUN 2

The Chelsea Swap and Shop will be
held on Sunday, June 2, 1985, from 8:00
am to 2:00 pm, at the Chelsea Falrground,
Chelsea MI. Admission is $2.50 in advance
and $3.00 at the door. Children under 12
and non-ham spouses will be admitted
free. Setup begins at 5:00 am. Talk-in on
146.520 simplex and 147.255 (Cheisea Re-
peater). For more information or advance
tickets, contact William Altenberndt, 3132
Timberline, Jackson MI 48201.

PRINCETON IL
JUN 2

The Starved Rock Radio Club will spon-
sor a hamfest on June 2, 1885, in Prince-
ton IL. Admission is $2.50 in advance
(before May 20) and $3.00 at the door. VE
exams will be given and no pre-registra-
tion s required. For exam details, send a
long SASE to Denny R. Chestney KMSL,
1212 Dogwood, Bloomington IL 61701. For
complete hamfest information, contact
WIMKS, RFD #1, Box 171, Oglesby IL
51348; (8156674614,

TERRE HAUTE IN
JUN 2

The 39th annual Wabash Valley Ama-
teur Radio Hamfest will be held on Sun-
day, June 2, 1985, beginning at 8:00 am, at
the Vigo County Fairgrounds on US 41, %
mile south of 70, Terre Haute IN. Admis-
sion is $2.00 in advance (3 for $5.00) or
$£3.00 at the gate. Children under 12 are
free. Covered flea-market spaces are $3.00
for a 12 by 12 space. The outdoor flea mar-
ket is free. Some tables and ac power will
be available on a first-come, first-served
basis. Food will be served. Talk-in on .25/

al

1.8-200 MHz

pet

Send For Yours Today»

Don’t delay. Call or write today, and
we will send you free literature which
fully describes our Ham antenna ac-

cessory product line.

:I 'y '.‘I .
*' A Dyverison of Maxromase Filger Co . ing

Free Antenna Accessories Catalog

4 Coaxial Antenna Relays

Remotely select up to 2 antennas
: from your transmitter, using only one
- coaxial cable. Environmentalized, high
power and low loss

W2AU and W2DU Baluns»

Qur baluns. center insulators and in-
sulators have been preferred for 20
years by Hams, induslry, and the armed
torces. Protect against TVl and lightning

«W2VS Antenna Traps

Add these fraps to your dipole and I
get low SWR on 2 to 6 bands, depen-
ding on how many you add. Antenna
wire and custom kils also available

Dealer inquiries also welcome.

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-448-1666 TWX 710-541-0493
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B85 and ,52 simplex. For tickets or more In-
formation, send an SASE to WVARA Ham-
fest, PO Box 81, Terre Haute IN 47808.

ROME NY
JUN 2

The Rome Radio Club will hold its 33rd
annual Ham Family Day on Sunday, June
2, 1985, at Becks Grove, Rome NY. There
will be something of interest for everyone:
games, contests, the largest flea market
in the area, good food, and educational
and scientific presentations. The day will
be climaxed with a fine dinner and the
presentation of our “Ham of the Year
Award.” For further information, contact
the Rome Radio Club, Inc., PO Box 721,
Rome NY 13440.

MANASSAS VA
JUN 2

The Ole Virginia Hams ARC, Inc., will
sponsor the eleventh annual Manassas
Hamfest on Sunday, June 2, 1985, at the
Prince Willlam County Fairgrounds on
Route 234, one-hall mile south of Manas-
sas VA, Admission is $4.00 per person (un-
der 12 free). No advance sales. General
admission is at 8:00 am, 7:00 am for tail-
gate setup. Activities inciude tailgating,
indoor commercial exhibits, breakfast and
lunch menus on grounds, YL program, and
CW proficiency awards. Talk-in on 146.37/
897 (Manassas repeater WA4FPM) and
146.52 simplex. For further information,
contact Art Whittum W1CRO, General
Chairman, Manassas Hamfest, cl/o Ole Vir-
ginia Hams ARC, Inc., PO Box 1255, Ma-
nassas VA 22110; (T03)-361-4819.

NIAGARA FALLS NY
JUN 5-8

The Antigue Radio Club of America
(ARCA) will hold its annual international
convention on June 5-8, 1985, in Niagara
Falls NY. This year's convention is spon-
sored by the Niagara Frontier Wireless As-
sociation of Buffalo NY. Features of the
convention will include speakers, tours of
radio collections, and tours of the Nlagara
area. The highlight of the convention will
be a large flea market where radio collec-
tors will swap and sell parts, tubes, and
assoclated literature. There will also be an
auction of radios and associated items.
The Miagara Falls area provides many rec-
reational opportunities for family mem-
bers whose interests do not include old
radios. For information on the convention
and on ARCA membership, write to
NFWA, PO Box 68, Central Park Station,
Buffalo NY 14215,

FORT KNOX KY
JUN 7-8

The Armored Force Amateur Radio Na-
tionwide Emergency Team (A FAR NET)
will hold an Eyeball Bivouac on June 7-9,
1885, at Fort Knox KY, the US Army’s Ar-
mor Center. The gathering place will be
the Best Western Gold Vault Inn in Rad-
cliff (Just outside the Fort). Campers can
use the Fort Knox Campground facilities
at Camp Carison. For further information
on the Eyeball Bivouac, contact Carl
Quickmire WB4UBS, 6341 Cioverdale
Drive, Columbia SC 29209. AFARNET is a
group of radio amateurs who at some pe-
riod of their lives served in or were at-
tached to an armored (tank) unit of the
armed forces. Any amateur who has ever
served with or been assigned to an ar-
mored unit of the US Armed Forces or Iis
allles is eligible for membership. A family
member holding an amateur license is ali-
gible for an associate membership. For
further Iinformation about A FAR NET or
tor membership Information, send an
SASE to Harry B. Thomsen W2PJH, 348
Jefterson Avenue, Apt. 15, Canandaigua
MNY 11424,

BOWLING GREEN KY
JUN 8

The Kentucky Colonels ARC will hold
its annual hamfest on June 8, 1985, bagin-
ning at 8:00 am, at the Jaycee Pavilion (in-
side a/c) on the So. Kentucky Fairgrounds,
off US 231 North, Bowling Green KY. Ad-
mission is $2.00 and tables are $2.00. Out-
side setup is free. Refreshments will be
avallable. Talk-in on 146.85/.25. For more
information, contact Ed Gann N4HID, 445
Eirod Road, Bowling Green KY 42101;
(502)-843-8911.

COEUR D’ALENE ID
JUN B

The Kootenai ARS will sponsor Hamfest
85 on Saturday, June 8, 1985, from 8:00 am
to 4:00 pm, at the Kootenai County Fair-
grounds, Coeur D'Alene |ID. Admission
and swap tables are free. Setup is at 7:30
am. Free parking and food are avallable,
RVs are welcome. Exams willl be given.
Talk-in on 146.38/.98. For more Iinforma-
tion, contact Jim Monroe NTESU, W, 2455
Hidden Valley Road, Rathdrum ID 83858,
{208)-687-0138.

ICE HARBOR DAM
JUN 8

The Tri-City ARC will operate special-
event station W7VPA on June 8, 1985,
from 1700-2400 UTC, from the Ice Harbor
Dam, the highest lift navigable locks in the
US. WIVPA will operate on the low end of

the 10-80-meter General phone bands. For
a special QSL, send an SASE to WIVPA,
PO Box 73, Richland WA 99352

BSA 75TH
JUN 8-8

The Chicago Suburban Radio Associa-
tion will operate special-event amateur-ra-
dio station NSBAT from Brookfield Zoo in
celebration of the 75th anniversary of the
Boy Scouts of America. The Zoo will be
hosting Scout-O-Rama, sponsored by the
West Suburban Council, with over 5000
Scouts participating on the beautiful 200
acres of the Zoo. Amateur-radio operation
will be on June B and June 9, 1885, from
1500 UTC to 2300 UTC, using the phone
frequencies of 7.250 MHz and 14.250 MHz
A special “Eagle” QSL card (see page B2)
symbolizing the highest rank in Boy
Scouts will be available to all stations that
reply with their QSL card and a #10 busi-
ness-size SASE to NOBAT Special Event,
PO Box B8, Lyons IL 60534,

CATFISHPEDITION 85
JUN 8-8

The Manitoba DX Group will operate
VEACAT for Catfishpedition B5 on June B
and June 8, 1985, in the northern part of
Manitoba. Talk-in frequencies: phone
7.200 and 14.259 MHz; CW 7.100 and
14.075 MHz. Spcial-event QSL cards will
be issued from the Manitoba DX Group,
PO Box 28, Group 322, RR3, Winnipeg,
Manitoba, Canada R3C 2E7.

ALEXANDRIA LA
JUN 8-9

The Central Louisiana ARC will sponsor
a hamfest on June 8-9, 1985, at the Bolton
Avenue Community Center, 315 Bolton Av-
enue, Alexandria LA. Admission is free
and swap tables will be available. There
will be VE exams. Talk-in on 147.93/.33 or
146.04/.64. For more information, write to
CLARC, PO Box 7772, Alexandria LA
71306.

FT. OGLETHORPE GA
JUN 8-8

The John Ross Amateur Radlo Club will
hold Its annual hamtest on June B-8, 1885,
al the Lakeview-Ft. Oglethorpe High
School, Ft. Oglethorpe GA (on Highway
2A, Exit 141, 4 miles off of I-75). There will
be indoor air-conditioned dealer spaces
and indoor and outdoor flea-market
spaces. Tables will be avallable. Free
parking and food will be available. Talk-in
on 145.35/down. For reservations or more
information, contact JRARC, PO Box 853,
Rossville GA 30741; (404)-861-5610.

WENATCHEE WA
JUN 8-8

The Apple City Amateur Radio Club will
sponsor the Central Washington Hamfest
on June 8th and 9th, 1885, at Rocky Reach
Dam, 7 miles north of Wenatchea WA on
Highway 97. Admission is $5.00 for ama-
teurs, $1.00 for non-amateurs. Children
under 12 are free. Free camping and trailer
space with power will be provided at the
park. Events will include equipment dis-
plays and a swap shop. A banguet will be
heid on Saturday at 6:30 pm at the Ma-
sonic Temple. Talk-in on 146,07/.67 or
146.49 simplex. For reservations or more
information, contact Merton Hiatt KDTYR,
1002 North Surry Road, Wenatchee WA
98801.

GRANITE CITY IL
JUN 8

The Egyptian Radio Club wlill hold its
annual hamfest on Sunday, June 8, 1885,
from 8:00 am to 3:00 pm, at the Egyptian
Radlo Clubhouse and grounds, Granite
City IL. (1270 to Route 3 South, turn right
at Chain of Rocks Road and follow the
signs.) Tickets are $1.00 in advance, or
$2.00 each or 3 tickets for $5.00 at the
hamfest. Flea-market spaces available on
a first-come, first-served basis with the
first space free (approximately 10 feet).
Additional spaces will be $5.00. There will
be a food stand and plenty of cold soft
drinks. Free parking and shaded res! area
will be provided. Talk-in on 146.16/.76 or
146.52 simplex. For more information,
please send an SASE to the Egyptian Ra-
dio Club, PO Box 582, Granite City IL
62040.

NEWINGTON CT
JUN 8

The Newington Amateur Radio League
will hold a flea market on Sunday, June 8,
1885, from 9:00 am to 2:00 pm, at Newing-
ton High School, Willard Avenue, Route
173, Newington CT. Admission is $2.00, ta-
bles are $8.50 (after May 31, $10.00 ), and
tallgating is $5.00 (WX permitting), Talk-in
on 146.52 simplex or W1AW/R 145,45 and
224 8B40. For tables, contact Tim Nam-
noum KM10, 55 Spruce Street, Newington
CT 08111,

MELVILLE NY
JUN 8

The Long Island Mobile Amataur Radio
Club (LIMARC) will sponsor the Long Is-
land Hamfair on Sunday, June 9, 1985,
from 9:00 am to 4:00 pm, at the Electri-
cians Hall, 41 Pinelawn Road, Meiville,
Long Island NY. Admission is $3.00, $2.00
after 1:00 pm. A 4 x 6 table is available for

CONTEST PROGRAMS FOR APPLE I, Il + , lIE
ARALDX COWWDX SS SPRINT
CUSTOM DISK DEDICATED TO EACH CONTEST
EACH DISK HAS 1 CONTEST, 5 PROGRAMS
HIGH SPEED. 1200 + BASIC PROGRAM LINES.
* CONTEST LOGKEEPER, —INSTANT DUPECHECK
—STORED DXCC LIST DOES AUTO COUNT/DISPLAY
OF COUNTRIES (ZONES/SECTS) —SCROLLS LOG.
*EDIT +» PRINT/IDISPLAYLOG = CHECKLIST
* OSL LABELS (ALPHABETICAL OR SELECTED).

JACK L. SCHULTZ W2GGE
2 HUXLEY DRIVE, HUNTINGTON, NY 11743

REQ. DISK DRIVE, 48K. CLOCK/PRINTER OPT. $30 PER DISK PPD.

ASTRON CORPORATION
LARSEN ANTENNAS  BENCHER, INC.
FALCON COMMUNICATIONS
Radio Amateur CALLBOOK Inc.

Call For Low Price

33 McKinley Ave. W. Orange, NJ. 07052
201-731-9506
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SIDEBAND SQUELCH

« Fis msde most HF-SSB transceivers
= Bagueres human vouce 1 aclvale

« Ignores stabc, nosse and hetrodynes
« Uniof! swilch only—no agdustmanis!

+ Connects 10 audio leads ana 912 VDC
+ Fully assembilad angd tested $99.95

= Compiete with compréhensive manual

= Used woriowde in commercal and military

CMC COMMUNICATIONS,
5479 Jetport, Tampa, FL 33614, (813) BB5-3996

ATTENTION TIMEX/SINCLAIR USERS

Morse Code Translator nuw Ilul'llll-hll for the TE2068 and TS1000/TS15000
ZXB1, Coda regaived th tar's “Bar” i scrofled accroas tha TV
screen - NO EXTRA HA .IFIE QUIRED, Program also generates code
from Keyboard antries. O casaalis lapa,

TS2068 VERSIOM: TS1000/TS1500/ZX81 VERSION:
- B0 B0 vwpm recaive e < B 0 M wpm recae,
- & im0 wpm garei ale §pees - 1 b3 100 wpm genaraiE spend
- « Bound from compeing's “mec” jgck or TV
- Cirarais code from any sice sring

- Miaguens only T g mamory
- Siopdstary/deints Mancliors - Prica §8. 85 phus 57 00 SAH checs o D
- Frce: $15.55 ches 17 00 SkH check of MO

SOFTWARE
P.O. Box 1266
Lombard, IL 80148

WRIGHTAPES: {Since 1976} Unconditionally guar-
anleed Morse Code Practice on 80 min. cassette
tapes. Beginners 2-tape set SWPM $7 90, Aiso 3, 4,
5 68, 10, 9-11, 1214, 14, 16-20, 22. 24-2B WPM
Specify Plain Language or Code Groups Also plain
lang. only 30.35, 35-40, 45-60. FCC type tesls. 56,
1112, 1117, 13-14, 20-24. Call signs: 12-15, 20-24
Nos.: 5-22, 13-18, 18-24. Check, M/C, Visa $3.95 ea
PPD 1st class USA, Mex_, Can. (Elsewhere add §2
per tape). Instant Service

PH: 517-484-9794 WRIGHTAPES
235 E Jackson A-3, Lansing, MI 48906.

MULTI-BAND SLOPERS

ALSO: DIPOLES & LIMITED-SPACE ANTENNAS

Outstanding performance of WEINMN antennas s woll known| Mow &n-
Jjoy  mullbband BIG-S5IGHN AL reporizl Aulomaiie bandewiiching = Very
low SWH *Coax feed s Akw powar « Compaal BLE
io your specified center Iroguency each band + Efny ' T
low prolile - Complele Instructlans - Your parsanal eheck sccopled

4EAH'D m.uFEn 160, 80, 40, 20, or 20M H-ﬁ n‘lunn 1 :5 ppd

- 160, BO. 40M
:- . - B0, 40M m n - :IE -
3 - m—‘mnl' DIPOLE - 160, 80, 40M 1311 long i
| B0, 40M AL - &5

'I‘llm H‘:I-I:I—FAH‘EHDIPDLE 160 thru 10M* $ B85 ;
* Requires wide-range luner (B0, 40, 20, 15H-|lhu-ﬂ tuner o

SEND SASE lor complale defails ol thesa snd ofher i Snisnnas

WOINN ANTENNAS J12-394 1414
BOX 393S ML PRO

SPECT, IL 60038




$10.00, or bring your own for $6.00. Table
space Is available only in advance from
Hank Wener WB2ALW, 53 Sherrard Street,
East Hilis NY 115771712 (516)-484-4322
nights to 11:30 pm EST.

MUNCIE IN
JUN S

The Muncie Area ARC will hold its an-
nual hamfest on Sunday, June 9, 1985,
from 8:00 am to 3:00 pm, at the Delaware
County Fairgrounds, Muncie IN. Admis-
sion Is $2.00 in advance and $3.00 at the
door. Tables are $5.00 each. Overnight
camping will be avallable for $5.00 per
space (includes water, electricity, and a
dump station). Food and free parking will
be avallable. For more information, tick-
ets, or tables, contact Charles Stanly
WBOBSE, 3609 N. New York, Muncie IN
47304; (317)-282-9738.

WINFIELD PA
JUN 8

The Milton Amateur Radio Club will
hold its 14th annual hamfest on Sunday,
June 8, 1885, from 8:00 am to 5:00 pm, rain
or shine, at the Winfield Fire Hall grounds,
on Route 15 (south of Lewisburg PA, B
miles south of Exit 31 off of 1-80), Winfield
PA. Admission is $3.00, and spouses and
children will be admitted free. Features in-
clude a flea market, an auction, and a con-
test, Talk-in on 148.37/.97 and 146.025/.625.
For more information, contact Jerry Wil-
liamson WA3SXQ, 10 Old Farm Lane, Mil-
ton PA 17847, (T17)-742-3027.

AKRON OH
JUN 8

The Goodyear ARC will hold its 18th
annual hamfest on June 9, 1885, from
7:00 am to 5:00 pm, at the Wingfoot Lake
Park, near US 224 and SR 43, five miles
aast of Akron OH. Family admission is
$3.00 in advance and $4.00 at the gate.
Flea-market spaces are $2.00 and dealer
spaces are $5.00 (inside sheiter). Talk-in
on .04/.64 (WABUXP). For tickets or in-
formation, send an SASE to Don Rodgers
WABSXJ, 161 S. Hawkins Avenue, Akron
OH 44313, or call (216)-864-3665.

WILLOW SPRINGS IL
JUN 9

The Six Meter Club of Chicago will hold
its 28th annual hamfest on Sunday, June
9, 1985, beginning at 6:00 am, at Santa Fe

University Microfilms International

18 Bedlord Row
Dept. PR
London, WC1R 4E.)
England

300 North Zeeb Road
Dept. P.R

Ann Arbor, M1 48106
US.A,

“When You Buy, Say 73"

Park, 91sl Street and Wolf Road, Willow
Springs IL (southwest of downtown Chi-
cago). Admission is $2.00 in advance and
$3.00 at the gate. Table space in the pavil-
ion is $20.00 per space. For table reserva-
tions, contact John Trepina K9QYT, 5015
W. 31st Place, Cicero IL 60650. There will
be refreshments and plenty of parking.
Talk-in on 146.52 (KSONA) and 146.37/.97
(KSONAJR). For advance tickets, contact
Val Hellwig KSZWV, 3420 South 60th
Court, Cicero IL 80650,

TECHNIQUES IN HIGH-SPEED
PHOTOGRAPHY AND VIDEOGRAPHY
JUN 10-14

The Massachusetts Institute of Tech-
nology will offer a summer course on
“Technigues in High-Speed Photography
and Videography," on June 10-14, 1985.
This photoinstrumentation program of
complimentary lectures and laboratory ex-
periences, under the direction of C. E
Miller and Dr. Harold E. Edgerton, is for
scientists, engineers, and photographers
who must gather data on rapidly moving
subjects or events for study, analysis, and
troubleshooting. All students will receive
hands-on experience for two days in the
MIT Stroboscopic Light Lab, and the pro-
gram allows each student to tallor his
work to best tit his background and needs.
Questions relating to program content
should be addressed to C. E. Miller, 4-405
MIT, Cambridge MA 02139; (617)-253-4629.
For registration information, contact the
Director of the Summer Session, E19-356
MIT, Cambridge MA 02133; (617)-253-2101.

SPIVEY'S CORNER NC
JUN 15

The Cape Fear Amateur Radio Society
will operate a special-event station on Sat-
urday, June 15, 1885, from the 17th annual
National Hollerin' Contest in Spivey's Cor-
ner NC. The station will be operating un-
der the club call, WB4YZF, from 8:00 am
till 5:00 pm EST, on or near 7235 kHz. For
a special certificate, send QSL and QSO
information and $1.00 to Hollerin’
WA4LZD, PO Box 332, Dunn NC 28334,

DUNELLEN NJ
JUN 15

The Raritan Valley Radio Club will hold
its 14th annual hamfest on Saturday, June
15, 1985, beginning at 8:30 am, at Colum-
bia Park, Dunellen NJ. Sellers spots are
$5.00; no tables are supplied. Lookers are

$2.00 donation per person. Food and drink
will be available at the refreshment stand.
Talk-in on the club repeater, W2QW/R,
146.025/.625 and 146.52 simplex. Advance
tickets may be purchased from any club
member. Further information may be ob-
tained from any club member or by calling
Jack W2IWK at (201)-756-2546, or Ted
WB2Z2TKU at (201)-725-3481, from 10:00 am
to 10:00 pm.

TWIN FALLS ID
JUN 15

The Magic Vallay Chapter of the Ildaho
Society of Radio Amateurs will hold a
swap meet on Saturday, June 15, 1885,
from 9:00 am to 5:00 pm, Indoors, at the
Moose Lodge, B35 Falls Avenue, Twin
Falls ID. Admission is free. Swap tables
are $2.00. Exams will be given and ARRL
representatives will be present. Talk-in on
6L T76. For further information, write to
PO Box 204, Twin Falis ID 83303.

COBB ISLAND MD
JUN 15-16

The Bowie ARC of Maryland will oper-
ate N3GR/3 from Cobb Island MD, where
Fessenden and Very sent and received in-
telligible speech by electromagnetic
waves in December, 1900. Operation will
start at 1400 UTC on June 15, 1985, and
will end al 1400 UTC on June 16, 1885,
Phone and CW operation will be in the
General segments of B0 through 15, as
propagation permits. CW: 30 kHz up from
the bottom and the Novice portions. Con-
tinuous operation on 7.250 MHz. Certifi-
cate for SASE to confirm contact with
N3GR/3 during this annual Bowie ARC ex-
pedition. For further information, contact
Oliver B. Martin, Jr. WB3BVL, 3708 lron-
gate Lane, Bowie MD 20715,

ERLANGER KY
JUN 15-16

The Northern Kentucky Amateur Radio
Club will sponsor Hamorama "85 on June
15th and 16th, 1985, beginning at 8:00 am
both days, at Best Western Vegas Con-
vention Center, |-75 to Exit 184B (Route
236), Erlanger KY (eight miles south of Cin-
cinnati OH). Admission for both days Is
$5.00 per person, or the entire family for
$8.00. Children under age 16 are free. Flea-
market tables are $5.00 each for the entire
weekend. Tha hamfest will be completely
indoors, air conditioned, and free parking
will be available. Major vendor setup is Fri-

day evening, June 14th, after 8:00 pm.
Flea-market setup is after 6:00 am both
Saturday and Sunday. Food will be avail-
able. Talk-in on 147.86/.26 or 147.975/.375.
For additional information, contact John
A. Thernes WMAT, 60 Locust Avenue, Cov-
ington KY 41017; (513)-397-7425 days and
(606)-33 10331 evenings.

SANTA MARIA CA
JUN 16

The Satellite Amateur Radio Club will
hold its annual swapfest and Santa Maria-
style barbecue at the Union OQil Picnic
Grounds just south of Santa Maria CA, be-
ginning at 8:00 am, on Father's Day, Sun-
day, June 16, 1985, Ticketls for adults are
$7.95, children 6-12 are $3.50, and children
under & are free. Swap spaces (approxi-
mately 2° x 6') are each $3.50. A barbe-
cue will be served at 1:00 pm. For further
information, to order tickets, or to reserve
a swap table, please write to Satellite Am-
ateur Radio Club Swapfes!, PO Box 1753,
Santa Maria CA 93456

CROWN POINT IN
JUN 16

The Lake County Amateur Radio Club
will sponsor its 13th annual Father's Day
Hamfest on Sunday, June 16, 1985, at the
Lake County Fairgrounds Industrial Bulld-
ing, Crown Point IN, which is located just
Inside the east gate. General admission is
$2.50, with no advance sales. Free parking
and tables will be available. Set up at 6:00
am. Hours are from B:00 am to 2:00 pm.
Features include MARS, ARRLIARES ta-
bles, and computer demonstrations. Re-
freshments will be available. Ovemight
accommodations are close by. Talk-in on
the Lake County ARC repeater, 147.84/24,
or .52 simplex. For more Information, write
Gene Hunkins KCALH, PO Box 1909, Gary
IN 468409, or call (312)}-821-3210 (days) or
(219)-937-9652 (evenings).

GLENDIVE MT
JUN 18

The LYARS of eastern Montana will
hold its annual Father's Day picnic on
June 16, 1985, at the National Guard Ar-
mory at the fairgrounds in Glendive MT.
Registration is at B:00 am and a potluck
will be held at 1:00 pm. Licensing exams
are tentative, pending interest. Camping
hookups are available. For more informa-
tion, contact Dave Brueni KC7AA, 215 3rd
St. H.P., Glendive MT 58330.

| CaGen Contest Log

FAST! Machine Language Log/Dupe
Program for C-64, 1541 disk drive,
optional printer

agsures no loas of data il powes laile

not affectsd by VO oparalicns
OF OS50 RATE onmputadion

* Prowmsecn fpr sssabligiing el Far

‘ * PRINTE cosmpeats cowdsad LG

WaHIR-Carey

* DUPE CHECHK up o 2500 contacts par His (2.0) seconds for 2500 calls)

* FAPID LODGGIMNG - oparator anloems only call & axchangs * program aulomalicslly
enters data, time, band, mode sand OS50 sardal numbar

* AAILSAFE STORAGE - permanani logging to disk as aach coniact is eniamd .

* Aulomatic dispiay and logging of SG0 SERIAL NUMBER
¥ Confinuous accurats CLOCK displey and logging (24 hour format) Acourscy |8

* Agtomsls recognition of BREAK TIMES (0 minutes or more| and ADJUSTMENT
* Abdilifty bo FECAL L TSP AY sy log endry by CALL or SEFIAL NUMBER

A pimpie fie tor srtes comiest (2500 iotel contacts: oF
Separate fies e each Dl D500 contiacty Def Daeefi

¢ PRENTS contest DUPE SHEETE by bunciiemeuie o Sormbsred
* WEMU-DRNEN scton of Bl DROgrET Chosses
* Absivy fo REVISECORRECT any log entry 8 vy e

$25.00

N4BRA Gene

CaGen Software
105 North Plaza Trail Suite 189
Virginia Beach, VA 23452

I Virginia Residents add 4% sales tax

BEST BUY ON KENWOOD
TR-2600A $289.95
TH-21AT $184.95

Quantities limited, shipping extra
Check, Cash, or C.0.D.

H.L. Heaster, Inc.
203 Buckhannon Pike
Clarksburg, W. Va. 26301

ORDERS OR INFORMATION |

W. Va. Toll-Free 1-800-352-3177

Nation Wide Toll-Free 1-800-824-7888,
operator 885

Florida (904) 673-4066

Allow 3-5days
for return call.

73 for Radio Amateurs » June, 1985 59




FREDERICK MD
JUN 18

The Frederick Amateur Radio Club will
hold Its annual hamfest on June 16, 1985,
from 8:00 am to 4:00 pm, at the Frederick
Fairgrounds, Frederick MD. Admission is
$3.00—YLs and chiidren are free. Tables
are $10.00 for the first one and $5.00 for
each additional table. There is a $2.00
charge for tallgating. Setup begins at 8:00
pm on June 15, and overnight security will
be provided. For more information, write
Jim Kasunic KA3LPC, 9419 Highlander
Ct., Walkersville MD 21793

STEVENS POINT W1
JUN 16

The Central Wisconsin Radio Amateurs,
Ltd., will hold its annual swapfest/family
picnic on June 16, 1985, in Bukolt Park,
Stephens Point W1, Features include deal-
ers, food, and fellowship. Tables and tail-
gating areas will be available for $2.00. VE
exams will be given. Talk-in on 146.07.67
and .385/.985. For further information, con-
tact Jim Benak KASACE, 1775 Strongs Av-
enue, Stevens Point Wi 54481,

KLAMATH FALLS OR
JUN 20-22

The Northwest Division of the Mercury
Amateur Radio Association will host the
first annual MARA convention at Camp
Easter Applegate, near Klamath Falls OR,
on June 20-22, 1985. MARA will operate
special-event station W7UFM from 2000
UTC, June 20, to 2400 UTC, June 22. Ap-
proximate frequencies will be 3.875, 7.275,
14,325, 21.425, and 28.525 MHz on SSB
and 3.575, 7.115, 14.075, 21.115, and 28.115
MHz on CW. For a special commemaorative
QSL, send a large SASE to MARA, clo
Jack Jakoubek KDTVEZ, 477 Deep Creek
Road, Chehalls WA 88532.

YLAL CONVENTION
LAS VEGAS NV
JUN 20-23

The Young Ladies Relay League (YLRAL)
will hold its 10th International convention
on June 20-23, 1985, at the Sahara Hotel,
Las Vegas NV. Deluxe accommodations
and RV parking are avallable for reason-
able rates, Planned activities Iinclude a
tour of Hoover Dam, a Lake Mead cruise,
a desert tour, a stage show, a cocktall
party, a luncheon buffet, an awards ban-
quet, a DX YL show, slide shows, and busi-
ness meetings. A convention station will
be operating on 14,288 kHz and other fre-
quencies, Registration forms can be
found in the most recent issues of Mar
monics, the YLRL's publication. For com-

plete details and an information packet,
send a business-size SASE (with 2 oz. of
postage on it) to Jan Weaver N7YL, 2195
East Camero Avenue, Las Vegas NV
89123, (702)-361-3331.

NARF 25TH
JUN 22-29

The Nazarene Amateur Radio Fellow-
ship (NARF) will operate special-event sta-
tion WAAHPW/E from June 22 to June 29,
1985, to commemorate NARF's 25th anni-
versary, during the General Assembly of
the Church of the Nazarene in Anaheim
CA. Frequencies will be 14280, 14.305
and 21.385 during daylight hours. There
will be some 40-meter activity. For a spe-
cial QSL card, send an SASE to Robert
Buck WBBUCO, 5162 W. Ave,, L 12, Quartz
Hill CA 93534,

YARMOUTH MA
JUN 23

The Yarmouth Repeater Association
cordially invites you to their yearly Cape
Cod amateur-radio and computer flea mar-
ket and auction at the Mattacheese
School, Yarmouth MA, on June 23, 1985
Gates are open from 9:00 am until 4:00 pm,
with a giant auction from 1:00 pm to 3:00
pm. General admission is $1.00, with chil-
dren under 12 free. Tailgaters are $2.00 per
car and $8.00 per table. There will be ex-
cellent buys in used equipment, with
plenty of refreshments, free parking, and
good times. Talk-in on 147.645/.045. For
more information, contact Bob Baker
KQ1K, 2 High Grove Road, S. Yarmouth
MA 02664,

KINGFIELD ME
JUN 27-30

The YL International Sideband System’s
annual convention will be held on June
27-30, 1985, at Sugarloaf/USA, located near
Kingfield ME. Activities include the regular
business meetings, a DX forum, a tour of
the Rangeley Lake area, and a tour of Sug-
arloat/lUSA with lunch at the top of the
mountain. Accommodations at reasonable
rates and RV parking are available. For
complete details and a registration packet,
please send a business-size SASE (37
cents) to Phyllis Davis KA1JC, PO Box 805,
Presque Isle ME 04769,

MANCHESTER NH
JUN 29

The Mew Hampshire FM Association
will sponsor New Hampshire's largest am-
atour-radio/electronic flea market on Sal-
urday, June 29, 1985, beginning at 9:00 am,

P.O. Box 33, Rockledge, FL 32955, U.S.A. (305) 631-0775

cost solution.

Remove your BNC antenna from the HT and mount
on the RF PRODUCTS BNC magnet mount. Install the
magnet mount on the roof top and connect the BNC

TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.

RF PRODUCTS
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*UP YOUR ERP—

MAGNET MOUNTS |
For HT owners operating inside a vehicle and want-
ing increased T/R range, RF PRODUCTS has the low

atl the Manchester Municipal Alrport. Gen-
eral admission Is $1.00 per paerson, sellers
are $5.00. Rain date s Sunday, June 30,
1985. Sellers should bring own table or
tallgate. Commercial displays are wel-
come. Refreashments will be avallable.
Talk-in on 148.52 FM. Send your pre-regis-
tration to 123 Woodlawn Circle, Ports-
mouth NH 03801. For further information,
contact Doug Aiken K1WPM (603)-822-
0831 or Pete Henriksen WA1RCF, 123
Woodlawn Circle, Portsmouth NH 03801;

(603)-431-5432.

FORT LAURENS
JUN 26-30

The Tusco Amateur Radlo Club (WBZX)
of Tuscarawas County OH will operate
from 1400 UTC, June 29 until 2200 UTC,
June 30, from Fort Laurens State Memo-
rial near Bolivar OH, In conjunction with
the Brigade of the American Revolution's
reenactment of 18th-century military en-
campment, battle tactics, and field ma-
neuvers. FL. Laurens is the site of the only
Revolutionary War fort buiit in Ohio. Op-
eration will be on the lower 25 kHz of the
General-class bands, 10 through B0 me-
ters, SSB and CW, and Novice 7.130 and
21.150 =10 kHz. Special commemorative
confirmation will be issued. Send a legal-
size SASE (3 IRCs for DX) and QSO infor-
mation o Willlam K. MacNealy WDBLFM,
RR#1 D37, Bolivar OH 44612.

BRESSLER PA
JUL 4

The Harrisburg RAC will sponsor its an-
nual Firecracker Hamfes! on July 4, 1885,
al the Bressler Fire Company picnic
grounds, near Exit 1 of 1-283 at Route 441;
follow the signs to Bressier. Three motels
and several restaurants are located at this
exit. Admission is $3.00, with XYLs and
kids free. There is no charge for tallgating.
VE exams will be given. There is parking
for 1000 cars. For more information or for
table reservalions, contact Dave KCaMG,
131 Livingston Street, Swatara PA 17113;
(717)-830-4957.

FORT LARAMIE WY
JUL 4-5

The High Plains ARC will operate
K7YPT from 0000 UTC on July 4, 1985,
through 0000 UTC on July 5, 1985, at his-
toric Fort Laramie. Frequencies will be:
phone—3.850, 7.250, 14.300, 21.360, and
28.550; CW—850 kHz up from the lower
band edge. For a QSL, send a business-
size SASE to K7YPT, PO Box T, Torrington
WY 82240,

RAPID CITY SD
JUL 5-7

The Black Hills ARC will celebrate its
50th anniversary by sponsoring the 1985
ARRL Dakota Division Convention on July
5-7, 1985, at Howard Johnson's, Exit 58 off
90, Rapid City SD. Faatures include ex-
hibits, a flea market (free tables), forums,
and alternate activities for the whole fam-
ily. Pre-registration and a Saturday-night
banquet ticket is $18.00. Pre-registration
s $6.50 (pre-registration deadline is June
10}. Registration after June 10 is §7.50. Ad-
ditional banquet tickets are $12.50. Sun-
day buffet tickels are $6.75 ($3.75 for
children 12 and under). Talk-in on .16/.78
and .34/.94. For further information, tune
in the SD Evening Net (3870) or call (605)-
787-5243 or (605)-343-6791. For pre-ragis-
tration (make checks payable to Black
Hills ARC), write to Gene F. Bauer KXQU,
713 Blaine Avenue, Rapid City SD 57701.
Indicate if you desire information on mo-
tels or campgrounds.

ATLANTIC GA
JUL &-7

The Atlantic Radlo Club, Inc., will spon-
sor the Atlantic HamfestivallARRL Con-
vention in the Georgia State World
Congress Center on July 6 and 7, 1985,
Everything will be indoors this year, with
much improved facilities and access. For
further information, contact Bill Schmidt
KF4CQ, Secretary and Hamfiestival Chair-
man, 219 Devonwood Drive, Atlanta GA
30328.

KINGSTON PA
JUL 7

The Murgas ARC (K3YTL) will sponsor
the annual Wilkes-Barre Hamfest on Sun-
day, July 7, 1985, rain or shine, beginning
at 8:00 am, at the 108th F. A. Armory,
Market Street, Kingston PA (across the
river from Wilkes-Barre). Admission is
$3.00 and women and children under 16
are free. Tailgating spaces are $2.00
each, Tables and commercial power will
be available. Setup begins at 6:00 am.
Talk-in on 146.01/.61 and .52 simplex. For
further information, contact the Hamfest
Committee, PO Box 1094, Wllkes-Barre
PA 18703; (717)-388-6863.

DOUGLAS WY
JUL 12-14

The Great Plains Repeater Assoclation
and the High Plains Amateur Radio Club
will jointly sponsor the 1985 Wyoming
Hamfest, to be held at the Wyoming State
Fairgrounds in Douglas, Wyoming, on July
12-14, 1985. Iltems of interest include dis-
tributor displays, indoor flea market (la-
bles available), license exams, seminars,
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auction, banquet, breakfast, and much
more! There will be ample RV parking with
or without full hookups (plenty of motals),
For full information or advanced registra-
tion, please send an SASE to Doug Des-
Enfants WATWXQ, North Star Route,
Torrington WY 82240,

DUTCHESS COUNTY NY
JUL 13

The Mount Beacon Hamfest will be held
on July 13, 1885, from 8:00 am to 3:00 pm,
at the Arlington Senior High Schoaol,
Poughkeepsie/Lagrange, Dulchess
County, NY. Admission is $2.00 and XYLs
and kids are free. Tailgating spaces are
$3.00 and tables are $4.00 (both include
one free admission). The auction will take
place at 2:00 pm. Free parking and food
will be available. Talk-in on 146.37/.97 and
146.52. For more information, contact Ju-
lius Jones W2IHY, RR, Vanessa Lane,
Staatsburg NY 12580; (914)880.4933, or
Steve Quigley KD2AK, Straub Drive, Pleas-
ant Valley NY 12569; (914}-635-8539.

OAK CREEK Wi
JUL 13

The South Milwaukee ARC will hold its
annual swapfest on Saturday, July 13,
1885, from 7:00 am to 4:00 pm, at American
Legion Post #434, 9327 South Shephard
Avenue, Oak Creek WI. Admission is
$3.00, which includes a “happy time™ with
free beverages. Parking, a picnic area, hot
and cold sandwiches, and free overnight
camping will be available. Talk-in on
146.94. For a map and more information,
write to the South Milwaukee ARC, PO
Box 102, South Milwaukee Wi 531720102

EAU CLAIRE Wi
JUL 13

The Eau Claire Amateur Radio Club will
hold its annual hamfest on Saturday, July
13, 1985, from B:00 am to 4:00 pm, at the
4-H building In Eau Claire WI. Tickets are
$2.00 in advance and $3.00 at door. Free
tables and coftee will be available. Talk-in
on .31/.91 and .52 simplex. For information

or tickets, send an SASE to Gene Lieberg
KASDWH, 2840 Saturn Ave,, Eau Claire WI
54703,

SHEBOYGAN Wi
JUL 13

The Sheboygan County ARC will spon-
sor the sixth annual Lakeshore Swapfest
and Brat Fry on July 13, 1985, from 10:00
am to 4:00 pm, at the Wilson Town Hall,
south of Sheboygan WI. Admission is
£250 in advance and $3.00 at the door.
Chiidren under 12 (with family) are free.
Tables are free. Camping is available at
Terry Andre State Park. Food will be
served. Talk-in on .66/,06 and .52. For more
information, contact KR9S, 6400 Haw-
thormm Road, Sheboygan Wi 53081; (414)
457-3366 after 5:00 pm CDT.

MAPLE RIDGE BC
JUL 13-14

The Maple Ridge Amateur Radio Club
will sponsor the Maple Ridge Hamfest on
July 13 and 14, 1985, at St. Patrick’s Cen-
ter, 22589 121st Ave., Maple Ridge, BC. Ad-
mission for hams is §5.00, for non-hams
$2.00. Food, swap and shop, commercial
displays, bunny hunt, ladies’ and chil-
dren’'s programs will be avallable (close to
shopping and swimming). Camper space
(no hookups) will be available. Talk-in on
3.758 MHz, 146.20/.80, and 146.34/.94. For
more information or pre-registration {20%
off gate admission), contact Maple Ridge
ARC, Box 292, Maple Ridge, BC, Canada
V2X 7G2

MARION COUNTY IN
JUL 13-14

The Indianapolis Hamfest will be held
on July 13 and 14, 1885, at the Marion
County Fairgrounds, at the intersection of
Interstates 74 and 465, Marion County IN.
The $5.00 admission charge entities you
to free parking. Flea-market setup on Sat-
urday is at 8:00 am. Commercial vendor
setup on Saturday is at 10:00 am. The
hamfest runs to 5:00 pm on Saturday. On
Sunday, gates open at 6:00 am and the
commercial building opens at B:00 am.
There will be free camper facilities and
hookups available on the grounds. There
are motels ciose by. There will be techni-
cal forums, the ARRL State Convention,
and a banque!l. For more information, con-
tact the Indianapolis Hamfest, PO Box
117786, Indianapolis IN 46201.

SUMMER EXTRAVAGANZA
JUL 13-14

The Parks and Recreation Department
of the City of Waynesboro VA and the
Valley Amateur Radio Association will
operate special-event station KI4BR in
Ridgeview Park, in celebration of Summer
Extravaganza. Hours will be from 1700
UTC on Saturday and Sunday, July 13 and
14, 1985. A First Edition Certificate will ac-
knowledge QSO and receipt of OSL. Send
an SASE to KI4BA, PO Box 585, Waynes-
boro VA for further information.

BATTLE CREEK MI
JUL 13-21

The Southern Michigan Amateur Radio
Society will operate WBDF/8 during the
Seventh World Hot-Air Balloon Champi-
onship, July 13-21, 1985, in Battle Creek,
Michigan, at W. K. Kellogg Regional Alr-
port. Operation will be on phone in the
center portions of General-class 80-10-
meter bands, and CW in the Novice bands.
For a special QSL, send an SASE to PO
Box 934, Battle Creek M| 49016.

LAPORTE IN
JUL 14

The LaPorte and Michigan City ARCs
will sponsor thelr summer hamfest on
Sunday, July 14, 1985, from 8:00 am to 2:00
pm, at the LaPorte County Fairgrounds,
on State Road 2, west of Laporte IN. Ad-
mission is $3.00. Indoor tables are avail-
able by reservation for $.40/ft. Food and
parking will be available. For table reser-
vations or for more information, write 1o
PO Box 30, LaPorte IN 48350.

LOUISVILLE OH
JUL 14

The Tusco ARC (WBZX) and the Canton
ARC (WBAL) will sponsor the 11th annual
Hall of Fame Hamfest on July 14, 1985, at
the Nimishillen Grange, 6461, Easton
Streel, Louisville OH (just east of Canton
on US Route 82). Registration is $2.50 in
advance and $3.00 al the gate. Tables are
for rent on reserved basis only. Parking is
$2.00 per vehicle. The deadline for table
resarvations is July 1sl. Features include
good food, a large flea market, dealers,
forums, and more. Talk-in on 146.52/52
and 147.71.12 (W8ZX). For more informa-
tion or reservations, contact Butch Lebold
WABSHP, 10877 Hazrelview Ave., Alliance
OH 44601; (216)-821-8794.

WHEELING WV
JUL 21

The Triple States Radio Amateur Club
will hold its 7th annual Wheeling WV Ham-
fest and Computer Fair on Sunday, July
21, 1985, from 900 am to 4:00 pm, at
Wheeling Park, Wheeling WV. Admission
is $3.00. Children under 12 are free. Deal-
ers are welcome. Everything is under one

roof, and tables will be avallable. There
will be 5 acres of flea market, free parking,
and refreshments. Talk-in on 146.31/.91 or
147.75/.15. For turther information or a
map, contact Jay Paulovicks KDBGL, RD 3
Box 238, Wheeling WV 26003; (304)-232-
6796, or TSRAC, Box 240, RD 1, Adena OH
43901; (614)-546-3930.

MOSCOW BLOWOUT
JUL 27-28

The Wichita Amateur Radio Club is
sponsoring a Moscow Blowout at Moscow
KS on July 27 and 28, 1885. The callsign
will be W@SOE. The frequencies will be 5
to 10 kHz from the botiom edge of the
General phone bands. QSL will be via
WeSOE. There will be a mini-DXpedition to
give everyone a chance to work Moscow.

WEST FRIENDSHIP MD
JUL 28

The Baltimore Radio Amateur Televi-
sion Soclety (BRATS) will sponsor the
Maryland Hamfest and Computerfest on
Sunday, July 28, 1985, at the Howard
County Fairgrounds, Route 144 at Route
32, adjacent to |70, West Friendship MD.
The facilities are accessible to the handi-
capped. Admission is $4.00. Tables along
a wall with access to ac power are $20.00

each, or 4 for $75.00. Tables in the center
of the floor are $10.00 each, with special
rates for booths of 12 or 16 tables. Tallgat-
ing Is $3.00 per space. Dealer setup will
begin at 2:00 pm on Saturday, July 27
(overnight security will be provided). Free
VE examinations will be given and no ad-
vanced registration is required. Refresh-
ments will be available. Talk-in on 146.16/
.76, 147.63/.03, and 146.52. For further in-
formation or for table reservations, con-
tact Mayer Zimmerman W3GXK, BRATS,
PO Box 5915, Baltimore MD 21208.

WIA 75TH ANNIVERSARY

The Wireless Institute of Australia, the
world's first radio society, will celebrate
its 75th anniversary during 1385. The WIA
75 Award will be available during the pe-
riod from March 1, 1985, to December 31,
1985. To qualify, amateurs {(and SWLs)
need to contact (log) 75 members of the
WIA. A contact will be valid only if the WIA
member's individual membership number
is logged. No more than 30 WIA members
may be logged in any one callsign area
Send a log extract of the 75 members con-
tacted and $2.00 (Australian) to WIA 75
Award Manager, Wireless Institute of Aus-
tralia, 412 Brunswick Streel, Fitzroy 3065,
Victoria, Australia.

ATELLITES

USING THE AO-10 APOGEE PREDICTIONS

Apogee predictions for the month of June are provided for three sections of the United
States: Washington DC at 39N 77W, Kansas at 39N 95W, and California at 38N 122W. Times
are in UTC and apogee in this case is mean anomaly 128 rounded to the nearest whole hour.
Use the chart as a guide in aiming your antenna, then fine-tune the azimuth and elevation
values to peak the satellite's beacon signal. If you require more accurate orbital predictions,
cantact AMSAT ail PO Box 27, Washington DC 20044,

AMSAT-0SCAR 10 APOGEE PREDICTIONS

JUNE 1985
WASH KANSAS CALIF

ORBIT DAY TIME AZ EL AZ EL AZ EL
1809 1 0600 108 0
1810 1 1700 242 15
1812 2 1700 235 16
1814 3 1600 248 3 226 24
1816 4 1500 253 1 240 14 25D 32
1818 5 1500 248 3 234 15 208 31
1820 b 1400 240 12 225 24 194 36
1822 ¥ 1300 232 20 213 31 178 38
1824 8 1300 A NI 206 30 Lie 33
1826 9 1200 214 28 192 34 i wn33
1828 10 1100 201 34 1 #7336 143 29
1830 11 1100 194 32 R 139 24
1832 12 1000 79 35 156 31 128 18
1834 13 0900 164 34 143 28 118 11
1836 14 0800 150 32 i 22 109 -
1838 15 0800 145 27 128" 17
1840 16 0700 133 22 118 10
1842 17 0600 123 15 109 2
1844 18 0600 121 10
1845 18 1700 251 2
1846 19 0500 112 2
1847 19 1700 246 4
1849 20 1600 238 13
1851 21 1500 250 2 230 21
1853 22 1500 245 & 223 22
1835 23 1500 230 0 237 12 212 29
1857 24 1300 243 8 228 21 199 34
1859 25 1300 a3 19 222 21 192 32
1861 26 1200 228 18 211 28 177 34
1863 27 1100 218 26 198 33 162 34
1865 28 1100 211 25 190, 31 157 29
1867 29 1000 199 31 176 33 144 26
1869 30 0900 185 34 162 32 132 20
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John Edwards KI2U
PO Box 73
Middle Village NY 11379

THE ENVELOPES, PLEASE

This year the Fun! Pall celebrates its
fitth anniversary. Five years of opening en-
velopes, entering data into micros, tally-
ing results, and reading comments. It's
been a gas, to use the vernacular, and we
hope to keep doing it for many years to
come.

Response levels were up a bit this year.
in 1984, 887 readers answerad the poll
This year, 1023 of you mailed or electroni-
cally transmitted your responses to Fun!
HQ. That's an encouraging sign, showing
our hobby still has a lot of fight left in it
And a lot of Fun!, loo, we hope.

Here's what you had to say:

ELEMENT 1
BACKGROUND

1) Sex:
A) Male—96%:
B) Female —4%
As uswval.

2) Age:
A) 15 or below—5%
B) 16-21—8%
C) 22-30—25%
D) 40-59—34%
E) 60 or above—28%
Pass out the Geritol.

J) License class:

A) Novice—10%

B) Techniclan—11%

C) General—27%

D) Advanced —40%

E) Extra—12%
The pall, over the years, shows a gradual
flow of hams over to the higher license
classes. A lack of newcomers to the
hobby?

4) Number of years licensed;
A) 1 year or less—4%
B) 1-5 years—25%
C) 6-10 years—17%
D) 11-20 years—36%
E) 21 years and up—18%

Ditto.

5) Do you have a new (post-March '78) call?
A) Yes—58%
B) No—42%

The WAs, WBs, Ks, and Ws are swiltly fad-
ing into little more than a lond memory.

6) How many hours a week do you devote
to amateur radio?

A) 0-1 hour—15%

B) 2-5 hours —34%

C) 6-10 hours—32%

D) 11-20 hours—15%

E) 21 hours or more—4%
About the same as las! year.

7) Which HF band do you use most?
A) BDO-75 meters—14%
B) 40 meters—26%
C) 20 melers—27%
D) 15 and/or 10 meters—22%
E) Don't operate HF —11%
Not much change here, either.
8) Which VHF/UHF band do you use most?
A) 6 meters—0%
B) 2 meters—T75%
C) 220 MHz—8%
D) 420 MHz andior up—4%
E) Don’t operate VHFIUHF —
13%
Nor here.

9) Which mode do you use most?
A)SSB—41%
B) CW—23%
Ci FM—31%
D)RTTY—4%
E) Other—1%

Nor here.

10) How much money have you spent on
amateur radio within the past year? (In-
clude QSL expenses, magazine subscrip-
tions, club dues, and other incidental
expensas.)

A) 0-$250—41%

B) $251-8500—38%

C) $501-$1000—15%

D) £1001-82500—4%

E) $2501 and up—2%
A bit better than last year, but still reminis-
cent of 1933.

ELEMENT 2
SOCIAL CHARACTERISTICS

11) On the whole, hams are:

A) too young—7%

B) too old—25%

C) just the right age—68%
Perhaps.
12) Do you wear a pocket-saver?

A) Yes—4%

B) No—96%
Another great ham tradition bites the
dust! Don't blame me for all of those torn
and dirty shirt pockefs.

13) Politically, how would you define your-
self?

A) Conservative—59%

B) Middie-of-the-road—39%

C) Liberal—2%
Mondale for ARRL President! Why not?
His running mate was Mr. Fun!'s con-
gresswoman.

14) Should we get rid of the ARRL?
A) Yes—48%
B) No—52%

A tie?

15) How old were you when you first be-
came a ham?

A) 15 or below—10%
B) 16-21—57%
C) 22-39—21%
D) 40-58—8%
E) 60 or above—4%
No significant change from last year.

16) Should the FCC increase the speeds
on amateur CW examinations?

A) Yes—19%

B) No—81%
Guess not.

17) Do you own a home computer?

A) Yes—61%

B) No—39%
Each year, more and more micro-equipped
hams.
1B) If you answered “yes” to question 17,
which brand?

A) Apple—19%

B) IBM —B8%

C) Radio Shack—28%

D) Commodore—36%

E) Other—9%;
Many respondenis noted more than one
computer.
18) Do you think that home computing is
siphoning people (including youngsters)
away from amateur radio?

A) Yes—p4%

B) No—36%:
Obviously.

20) Do you think the volunteer exam sys-
tem has increased cheating?
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A) Yes—31%
B) No—689%
Last year, you weare maore pasa.fmisﬂ:.

21) Do business interasts deserve some of
our virtually abandoned bands?

A) Yes—30%

B) No—T70%
Shall we gift-wrap them?

22) Should ham licenses have a minimum
age requirement?

A) Yes—47%

B) No—53%
A minimum 1Q requirement?

23) Should ham licenses have a maximum
age requirement?

A) Yes—11%

B) No—B9%
Whatsamatter, you can't take a joke?

24) Should hams be subject to periodic re-
testing?

A) Yes—T%

B) No—93%
Over our dead ham bands/

ELEMENT 3
OPERATING HABITS

25) It the users were restricted to data
communications only (no phone or CW op-
eration), would you be in favor of a no-
code 220-MHz Digital-ciass licensa?

A) Yes—54%

B) No—46%
When compared fto last year's response,
our attitude on this question is liberaliz-
ing.

26) Would you be in favor of a no-code 220
MHz Digital-class tickel If it permitted
phone operation In addition to data trans-
mission?

A) Yes—22%

B) No—T78%
Here, oo,

27) Have you ever used a personal com-
puter in connection with your amateur-ra-
dio activities?

A) Yes—T72%

B) No—28%
Up 2 percent from last year.

28) 15 It time to completely deregulate am-
ateur radio by having the FCC turn over all
responsibllity for ham operation to the
amateur community?

A) Yes—57%

B) No—43%
No significant change lrom last year,

29) What do you think of people who view
pay television services with MDS convert-
ers and satellite dishes that are not ap-
proved by broadcasters?

A) They're skunks—33%

B) They're within their rights—

67%

Happy viewing.

30) Should we get rid of, or reduce in size,
the CW subbands?

A) Yes—69%

B) No—31%
Up 8 percent from last year. The lide may
be turning.

31) Do you think DX nets have a place in
ham radio?

A) Yes—30%

B) No—70%
We got some really nasty comments on
this one.

32) Do you think nets in general have a
place in ham radio?

A) Yes—B65%

B) No—35%
But no DX nets?

33) The next time a ham operates from
space, which band should he/she use?

A) 2 meters—12%

B) 220 MHz—4%

C) 450 MH2—37%

D) An even higher band—17%

E) Shouldn't bother to operate—
30%
Says a lot, doesn’'t it?

34) I, while tuning across a band, you
heard a net called ““Jammers Interna-
tional" in progress, would you:

A) Jam 1—3%

B) ignore it—15%

C) Compiain to the FCC or some

other organization—60%

D) Listen—22%

E) Join it—0%
Tell it to the ARRL.

35) If required, could you solidly copy CW
at the speed at which you wera licensed?
A) Yes—62%
B) No—38%
We believe you.

36) If required, could you pass the FCC
theory test for your license class.

A) Yes—&67%

B) No—33%
Would you lie to us? Nah.

37) Have you ever purposely operated In
an amateur subband you weren't licensed
to use?

A) Yes—4%

B) No—96%
Accidentally, maybe?
38) Are you fluent in any computer lan-
guage?

A) Yes—35%

B) No—B65%
Digitalk.
39) If you answered “yes" 1o question 38,
which language?

A) Basic—B81%

B) Pascal—9%

C) Assembler—4%

D) Machine—0%

E) Other—6%
Basic wins, hands down.

40) Do you feel yoursell competent to
write a short Basic program?

A) Yes—34%

B) No—6B66%
Good for you.

41) Do you feel yourself competent to re-
place the finals in a transistor-type rig?

A) Yes—T70%

B) No—30%
Down a bit from last year.
42) Do you solder together your own coax
connectors?

A) Yes—97%

B) No—3%
Thank goodness. All is not lost.

43) Is your antenna system mounted on
your house or on a tower?

A) House—92%

B) Tower—B%
Or flat on the ground, like mine was aflter
the last windstorm.

44) Have you ever designed your own an-
tenna?

A) Yes—2%

B) No—98%
Not even a dipole?

45) What do you think of contesting?
A) Great—8%
B) Good—26%:
C) Okay—13%
D) Don't like it—20%
E) Despise it—33%
No significant change here.

46) What do you think of DXing?
A) Great—30%
B) Good—29%
C) Okay— 14%
D) Don't like it—13%

E) Despise it—14%
No change here, either.

47) What do you think of repeaters?
A) Great—41%
B) Good—9%
C) Okay—33%
) Don't like them—15%



E) Despise them—2%;
Nor here.

48) What do you think of traffic handling?
A) Greal—6%
B) Good—30%
C) Okay—30%
D) Don't like it—8%
E) Despise it—28%
Nor here (yawn).

49) If you heard an emergency net in pro-

gress, would you immediately join in and
offer your services?

A) Yes—59%

B) No—41%
| say, stay away until you're called for.

50) Have you ever secretly hoped for a mi-
nor disaster to strike your community just
S0 you could demonstrate your radio
skills?

A) Yes—18%

B) No—B2%
Not even a little?

SELECTED COMMENTS

Although I'm an avid CW nut and home-
brew artist, | think that—il we hope fo
keep our greal hobby alive and well—we
musi admit (open the door) to our video-
game generation with a8 no-code, re-

siricted license! These younger hams
(who hate code) aren't bad—just state-of-
the-art!—KESDQ

Good show! As a professional marketer, |
believe in surveys. | also hope this heips
direct the future of our hobby!—KBGND

My high school ham club has virtually died
since 1978. Kids would rather stay after
school to play games on computers than
study for ham licenses.—WIMP

Wanted: A “south-center” scale for the
CD-44 Ham |l rotor indicator. | will answer
all responses.

B. J. Wenner VEEWN
Bax B,

Ralston, Alberta
Canada TOJ 2NO

| would like to obtain a schematic and
any other information about the National
190 communications receiver. | will pay all
copying and postage cosls.

Allen Bethel KABFYN
209 Raindrop Lane
Hendersonville TN 37075

| need an instruction manual or a sche-
matic diagram for an Eico model 717 elec-
tronic keyer. | will pay the cost of postage

and duplicating.
Ed Cartotto WEZZIN

865 Avenida Loma Portal
Newbury Park CA 91320

AM HELP

| am looking for a schematic diagram
and/or manual for the Hammarlund HX-
Fifty.

Manuel Varela Cetina XE3EA
Apartado 132

Merida, Yuc.

Mexico

Heip! | need manuals or information
on a Navy OS/34-USM/32 scope, a Mite
TT288B/UG teleprinter, and a Collins SSB
book. Please write before sending mate-
rial. Costs refunded.

M. Crestohl VE2FW
Box 642

Montreal, Quebec
Canada H3Z 2Y7

| need the instruction manual and tun-
ing Information for the 3-element mono-
bander for 20 meters by TELREX. | bought
it secondhand and all the manuals were
lost. | will very gladly pay all costs in-

volved (copying and postage charges),
aven air mall.

Michel Basquin H. CE3DPD
PO Box 8, STGO. 10, Las Condes
Santiago, Chile

| would like to borrow or buy a copy of

the instruction manual for an Azden PCS-

2800 transceiver. | will pay the cost of
copying and postage.

John W. Sherman WEKAS

5301 Demaret #11

Bakersfield CA 93309

| need schematics for a National NC-
270 receiver, a Hallicrafters SX-140 re-
ceiver, and an HT-40 transmitter. | will
gladly pay all cosls.

Gene Ray WD4GUA
Route 1, Box 64A
Milner GA 30257

I'm looking for a RTTY/CW interface for
the Timex/Sinclair 2068 Color Computer,
and any other ham-related software for
this machine.

Scott Harvey
M. 5011 idaho Rd.
Newman Lake WA 99025

| am in urgent need of a schematic cir-
cuit diagram or any other service infor-
mation for an Intertec SuperBrain QD
computer terminal. The manufacturer can
no longer supply these items. Please ad-
vise of costs involved. Photocopies are
OK, or | can copy and return the originals
by insured mail.

William L. Hoy
514 Price Street
Charleston WV 25302

Help! | am in desperate need of the
schematic, manual, or any information on
a Browning model ON-5A oscillosynchro-
scope (oscilloscope). | will gladly bear any
cost incurmed.

Rick C. Wilson

604 S. Germantown Road
Chattancoga TN 37411

Please help me localte antenna relay
number 62-913 for a 1965 Drake TR4. It's
not available locally or through the fac-
tory.

John Shishkoflt K5BCU
6932 Hemlock St.
Houston TX 77087

ATTENTION

Foreign Computer Stores/
Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of mi-
crocomputer information that
CW/Peterborough provides.

Provide your audience with
the magazine they need and
make money at the same time.
For details on selling 80 Mi-
cro, inCider, HOT CoCo and
RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA
386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520
TELEX—620430

“When You Buy, Say 73"

PACKET RADIO

THim

Hlll | :.I

" U
ASCII—USNAX 25
HDLC CONVERTER

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

et radio networks.

PAC/NET board only $80.00
Assembled/Tested. NolCs. 90day warranty

Package of all ICs except 2-2716

EPROMs $80.00

PAC/NET SYSTEM

PAC/NET SYSTEM $240.00

System Tested 4.5 x 6" board complete
with all ICs and programmed EPROMS
personalized for each purchaser. Re-
quires only single 8-10 volt 2 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 AS_]'

mmmm AND SON
K2TKN—KA20EG 201-658-3087

BOX 332 PLUCKEMIN N.J. 079878

CALL LONG DISTANCE ON YOUR HANDHELD

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir-
cuitry. The amplifier will operate SSB or
FM and is compatible with
most handheld trans-
ceivers, including the
TR2400, TR2500, IC-2AT,
Yaesu, Santec, and Ten-
Tec. Only 300 mw input will
deliver 5 watts out; 3 walls
in will deliver 35 watls out.
Maximum input drive level

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 335A
Kit $69.95
Wired & Tested $89.95

T [l g

2648 Morth Aragon Ave = Dayton. Obeo 45420+ (513} 296-1411
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Celebrate 25 years of 73 for Radio Amateurs
by treating yourself and a fellow ham to an un-
beatable subscription offer!

Here’s how it works—When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97, you can renew your own
subscription for an unbelievably low $12.48—a
50% savings off the regular renewal rate!

You don’t need special salesmanship abili-
ties. Simply show your friend 73’s:

* high-quality construction projects and week-

end gadget ideas.

* articles about satellite TV, or about the grow-

Ing use of microcomputers in the hamshack.
¢ monthly ham help features and new product
news.

e international reports.

HALF-PRICE

It's that easy. 73 will sell itself. And when your ham friend enters their name and address on the
coupon or attached card, you’ll get your 73 subscription renewal for half-price.
But hurry! This special offer is available for a limited time only.

So grab a ham friend, grab a pen, and come join the 73 silver anniversary super-savings celebration!

YES!

SEND ME ONE YEAR OF 73 FOR RADIO
AMATEURS AT THE LOW SUBSCRIPTION
PRICE OF $19.97.

] Payment Enclosed

[JVISA [0 AE [ MC
Card #
Signature
Name
Address
City Zip

Canada & Mexico $22 97, Foresgn Surtace $38 97, One year only, US funds drawn
on US bank. Foresgn airmad, please nguire. 35{59{5[;.

Exp. Date

State

for Radio
Amateurs

BECAUSE | GOT A FRIEND TO SUBSCRIBE
TO 73, EXTEND MY SUBSCRIPTION FOR
ONE YEAR FOR ONLY $12.48!

L1 Payment Enclosed [ MC
JVISA [J] AE [ Bill Me

Card #
Signature
Name
Address

City State Zip

Canada & Meaxico $14 48, Foreign Surface $22 48, One year only. US funds
drawn on US bank. Foreign aimmail, please inguire 356R6F

Exp. Date

PO Box 931 » Farmingdale, NY = 11737

We want to join the 73 celebration—a new paid subscription for my friend,
and a renewal for me at 50% off.

aiey (eqe| Buiew xiy




ICOM IC-735

ICOM announces the IC-735 ultra-<com-
pact all-ham-band HF transcelver and gen-
eral-coverage receiver. Measuring only 3.7
inches high by 8.5 inches wide by 9 inches
deep, the IC-735 is wall suited for mobile,
marine, or base-station operation.

The IC-735 features a large LCD readout
and conveniently located controls which
allow simple operation, even in a moblie
environment. VOX controls, mike gain,
and other seldom-changed conirols are
kept out of sight behind a hatch on the
fromt panel of the radio, but are immeadgdi-
ately accessible

Standard features include: built-in FM
operation, a 500-Hz CW filter, an elec-
tronic CW keyer, the HM-12 scanning mi-
crophone, 12 tunable memories with
lithium memory backup, automatic SSB
selection by hand, 12-V operation, conltin-
uously-adjustable output power (up to 100
Waiis), and a 100% duty cycle.

A new line of accessories will aiso be
available, including the AT-120 automatic
programmabile antenna tuner and the PS-
55 power supply. The IC-735 is also com-
patible with most of ICOM's existing line
of HF accessories

For complete details, contact ICOM
America, Inc., 2380 116th Avenue NE,
Bellevue WA 98004.

SMARTWORK PC-BOARD
DESIGN SOFTWARE
FOR THE IBM PC/AT

Wintek's smARTWORK software, a low-
cost tool for creating printed-circuit-board
artwork, is now avallable In a version
which runs on the IBM PC/AT. The pro-
gram allows quick correction and ravision
of artwork, Increasing design productivity
and decreasing product-developmant
time. Elementary functions are easy lo
learn, while advanced techniques allow
sophisticated layouts.

Using smARTWORK, the designer can
produce single-sided or double-sided
printed circuit boards up to 10 by 16
inches. The layout can be displayed In ei-
ther color or black and white. Prototype-
quality 2X plots can be made on a dot-ma-
trix printer, and production-quality artwork

EW PRODUCTS

can be produced with a pen-and-ink plot-
ter.

For complete information, contact Win-
tek Corporation, 1807 South Street, Lafay-
ette IN 47904; (317)742-8428.

HELP FOR DOS USERS

Help Technologies has announced
HelpDOS, a halp system for PC-DOS and
MS-DOS. HelpDOS makes It easy to find
out what DOS can do and how to use it
the menu-driven program provides on-
screen reference information and exam-
ples for DOS commands, special keyboard
keys, and batch subcommands. A techni-
cal dictionary explains the often confus-
ing terms that one encounters with DOS
and personal computers.

A unigue "Hints"” feature helps you find

The ICOM IC-T35.

7

SMMI Products' Flexible llluminator system.

the right DOS facility for your task. For ex-
ample, when you select the hint “Print,"”
HelpDOS gives you a menu of the ways
you can print using DOS. You can then se-
lect from this menu the help information
that is most appropriate for your current
nead.

New help files and menus may be
added to HelpDOS, allowing it to be usad
as a general “help tool.” This provides a
consistent way to organize and view on-
line documentation for special programs,
procedures, and batch files. Any text file
stored in standard DOS (ASCII) format can
be added to HelpDOS.

Available now, HelpDOS runs on the
IBM PC, XT, AT, PCjr, and compalibles
running PC-DOS or MS-DOS 2.0 or greater.
Hardware requirements are at leasl one
double-sided diskette drive and 128K
RAM.

For additional information, contacl
Help Technologies, PO Box 50834, Palo
Alto CA 94303

FLEXIBLE ILLUMINATOR

SMMI Products has developed a new,
high-intensity flexibie lighting instrument.
The special #1201 miniature lamp at-
tached to the end of a nearly indestructi-
ble coaxial cable delivers a full 450-lumen
brilliance to any area not accessible by
normal lighting. The flexible characteris-
tics of this special cable allow any config-
uration necessary to get the light where
you need it.

The Flexible Hiuminator'™ has several
adapters to help the technician. An illumi-
nated pick-up magnet easily slips over the
bulb to help locate and retrieave nuls and
bolts. An extension handle to increase the
pick-up length and a clip-on magnet to
give hands-free lighting for hard-to-see
areas are also avallable.

For complete information, contact
SMMI Products, 4231 112th Terrace North,
Clearwater FL 33520.

TC70-1 ATV TRANSCEIVER

P. C. Electronics has introduced a small
1-Watt 70-cm ATV transceiver. The TC70-1
accepts standard composite-video input
from any source. Video- and audio-input
RCA |acks on the rear panel are provided
for connection to black-and-white or color
cameras, computers, VCRs, etc, A front-
panel switch selects video and audio in-
put from these jacks or from the 10-pin
connector which is provided for direct
connection to many of the popular color
cameras made for portable VCRs.

Full-color live-action video and sound I
transmitted with over 1 Watt PEP on one

PC-board development solftware from Wintek.

ATV transceiver from P. C. Electronics.
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Kantronics' new Packetl Communicalor.

ol two selecled crystal-controlled frequen-
cles in the range 425 o 440 MHz. The
line-of-sight snow-free radius with a TC70-
1 and a KLM 44027 antenna at each end
is 15 miles. The unit is designed for porta-
ble use, but either a 20-Watt or 50-Watt
video-compensated f linear amplifier is
avallable.

The receive downconverter uses a
MRF966 dual-gate GaASFET In both the rf
preamp and mixer stages for high sensitiv-
Ity and dynamic range. Front-panel tuning
is variable over the whole 420-450-MHz
band for receiving simplex and repeater
ATV.

with the TC70-1, the only other items
necessary to get on ATV is a good 70-cm
antenna and low-loss coax, your TV set,
and any device with a standard 1-V pp
composite-video output commonly found
on black-and-white CCTV cameras, home-
video color cameras and VCRs, com-
puters, RTTYlvideo converters, efc. A
Technician-class or higher amateur-radio
license is required for operation and pur-
chase from P. C. Electronics.

For more information and a complete
catalog of ATV equipment, antennas,
cameras, modules, and accessories, write
or call P. C. Electronics, 2522 Paxson
Lane, Arcadia CA 91006; (B18)-447-4585.

KANTRONICS
PACKET COMMUNICATOR

Kantronics has announced the Kantron-
ics Packet Communicator, a new product
for amateurs using computers in the
shack.

With the ARRL adoption of the AX.25
protocol as the amateur standard, packet
radio has becoms a viable form of data ex-
change. Thousands of amateurs have
proven the new mode reliable using a
hardware and software program devised
by the Tucson Area Packet Radio (TAPR)
group.

Kantronics has designed a new hard-

ware format using an internal micropro-
cassor to handle the protocol, and
integrated circuits for signal processing.
Data is transmitted between the Kantron-
ics Packet Communicator and a computer
using a serial RS-232 or TTL port. Baud
rates of 300, 1200, and 9600 are supported.
Any terminal or communications software
program can be used to seil up the com-
puter to communicate with the Packet
Communicator, The ability to exchange
data with existing Packet Terminal Node
Controllers has been achieved with the
Packet Communicator by using the popu-
lar Tucson Area Packet Radio group soft-
ware. Almost all of the commands and
operation procedures used by the TAPR
group are used with the Packet Communi-
cator. Both the ARRL standard AX.25 and
Vancouver protocols are incorporated in
the unit.

An added feature of the Packet Com-
municator is the ability to select either
Bell 103 or 202 tones for 300-baud opera-
tion. This will allow the operator to switch
to the lower tone sei, improving perfor-
mance al slower speeds on the HF bands.

The unit Is housed in an extruded alu-
minum case measuring 1.9" x 59 x 8*,
An external power supply and cables for
connection to the transcelver and com-
puter are Included. The user must provide
the RS-232 and microphone connectors,
The Kantronics Packet Communicator is
not avallable in kit form.

For more Information, contact Kantron-
Ics, 1202 E. 23rd St., Lawrence KS 66046.

CUSHCRAFT CATALOG

Cushcraft has released their latest full-
line amateur antenna and accessory cata-
log. The 16-page, two-color bookiet con-
tains complete specifications on
antennas in the frequency range from 3 to
450 MHz. There are three new Boomer 2-
meter antennas, a two-element 40-meter
beam, Cushcraft/Signals VHF moblle an-

Threa swr mefers by Welz

tennas, and a through-the-wall lightning
amrester. To receive your free copy, write
Cushcraft Ham Calalog, PO Box 4680,
Manchester NH 03108

NEW HAMTRONICS DIGITAL
FSK DATA MODULES

With packet radio and other forms of
digital data communications becoming so
popular, Hamtronics®, Inc., has an-
nounced two new modules to complement
their line of VHF and UHF FM transmitters
and recelvers. The new modules provide
for data interface with radio equipment
using the popular 202" modem format
(1200v2200-Hz tones) al data rates up 10
1200 baud on ordinary NBFM channeils. In
addition to modulating and demodulating
the data pulses, these modules provide
transmitter keying and full handshaking
facilities.

The MO-202 FSK Data Modulator is a
PC-board module measuring 1-7/8 = 4
inches. It automatically keys the transmit-
ter in response to a “request to send” in-
put from the computer, and it provides a
“clear to send"” handshake 25 millisec-
onds later, after the transmitter and re-
ceiver have had time to respond. Relative
levels of the 1200- and 2200-Hz space and
mark tones are equalized to compensate
for the EIA pre-emphasis in the transmit-
ter.

The DE-202 FSK Data Demodulator is a
PC-board module measuring only 1-1/2 x
4 inches. It can be used with any FM re-
ceiver or transceiver o detect FSK trans-
missions and automatically provide a
“receive carrier detect” handshake to the
computer when mark or space tones are
present. A special frequency-compensa-
tion circuit levels the two tones coming
from the receiver to allow for maximum
weak-signal response.

Other features of the two modules in-
clude 12-V-dc power-supply inputs, opera-

tion with either RS-232 or TTL computer
interfaces, and built-in LED test indicators
for each function. The MO-202 can switch
B + at up to 800 mA for transmitter keying.
Full instructions are included to allow in-
terfacing with any type of radio equip-
ment.

For more information on these and
other Hamtronics products, such as trans-
mitters, receivers, repeaters, converters,
and preamps, write to Hamitronics, Inc.,
65-F Moul Road, Hilton NY 14468-9535.

VSWR BRIDGES

Weliz Corporation and their American
distributor, Encomm, Inc., have an-
nounced the introduction of a new series
of wattmeters and vswr bridges. Some
models meaure peak and average power,
while the mobile units also measure the
automobile’s operating voltage.

For more information on the new line of
waltmeters, contact Encomm, Inc., 2000
Ave. G Suite 800, Plano TX 75074.

TRIPLETT
MODEL 4700 MULTIMETER

Penril's Triplett Electrical Instrument
Corporation has Introduced the new
Model 4700 digital multimeter. The unit
uses a microprocessar controlier to pro-
vide features such as true rms metering, a
logic probe, an audible continuity test,
dBm display of voltages, and the capabil-
ity to store an input signal with an offset
value. Each function has automatic polar-
ity switching, overrange indication, over-
load protection, and guantitized feedback
A/D conversion. The meter uses a 4-1/2-
digit high-contrast LCD, operates on 4 AA
batteries, and has recessed jacks for max-
imum safety.

For complete detalls, write Triplett Elec-
trical Instrument Corporation, One Triplett
Drive, Bluffton OH 45817,

AEA PKT-1
PACKET RADIO CONTROLLER

Every once in a while something comes
along In this amateur-radio hobby of ours
that is just plain neat! | imagine some of
you felt that way about single sideband.
For me it was the OSCAR satellites. To

EVIEW

varying degrees |'ve been excited about
radioteletype, television, meteor scatter,
QRP operation, and most recently, com-
puters. What I've just discovered com-
bines the technology of quite a few of
those specialized technigues.

It's very difficult for me to separate my
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enthusiasm for a new mode of communi-
cations from the product itseif. Fortu-
nately, both deserve high marks, so there
shouldn't be any conflict.

Just when you thought you finally
understood RTTY, inaxpansive computers
came along. They made it possible for al-
most all of us to enjoy reliable, inexpen-
sive, and (mos! importantly) quiet teletype
communication. As a youngster at home |
had to turn down more than one Model 15
because they just made too much noise.

Just to keep you on your toes, ASCII
transmissions were introduced, and oh

yes, let's get everyone stirred up about
AMTOR as well.

A few years ago several amall groups of
amateurs began experimenting with yet
another way to transmil digital data. Bor-
rowing heavily from land-line-based sys-
tems, packet radio was born. The end
result is a real revolution in amateur mes-
sage communications.

Packet radio doesn't really use any hot-
off-the-presses technology. It does allow
maximum application of the existing tech-
nology.

73 carried an excellent series of articles
about packet radio which began in Sep-



tember of 1883. | won't reinvent the wheel
here, but suffice it to say that packet radio
allows the use of relatively high speed
ASCIl transmissions with two Important
additions:

Addressing and Identification informa-
tion allow Individual transmissions to be
identified and routed to the final destina-
tion. Secondly, a mathematically-com-
puted “"checksum' ensures error-free
reception of messages. These two en-
hancements make packet radio well
suited to long-haul message delivery.

So what do you need to try out this new
mode? First, you should know that most
activity at present is on the 2-meter band.
Many experiments are being done with HF
linking and extremely high speed trans-
mission rates on UHF, where bandwidth is
not as much of a problem. If you own a 2-
meter FM rig, you are part of the way
there.

in order to properly receive and transmit
packet, you need a terminal node controller,
or TNC. That's where the PKT-1 comes in.

Finally, you need some kind of ASCII
terminal. Mechanical machines, elec-
tronic “dumb” terminals, or a personal
computer are all usable. If you are so in-
clined, you can even use the VAX system
at work. That would look interesting on a
QSL card!

The TNC is a computer in itself. Two mi-
croprocessors are included, One formats
the packets, and the other one takes care
of all the timing.

The PKT-1 is electrically a TAPR, Tuc-
son Amateur Packet Radio, packet board.
Under special license, AEA is manufactur-
ing the packet controller fully assembled
and tested and with a few additional bells
and whistles thrown in to boot,.

TAPR sells both bare boards and kits.
The PKT-1 Is almed at the amateur who is
not necessarily adept at working on micro-
elactronics but still wants to join in.

As with all AEA products, the crafis-
manship on the PKT-1 is superb. | always
feel like I'm looking at something that has
been built for the space program when |
look at their boards.

Operationally, the PKT-1 is pretty
straightforward. Included is a 100 + -page
instruction manual. If you want to learn
even more, the technical manual is avall-
able for an additional charge.

Setup is a breeze. Twelve-volt regulated
dc is needed. That's one of the AEA en-
hancements. The PKT-1 is ready for mo-
bile/portable packet operation, the TAPH
board is not.

You'll need a connector to match either
the microphone connector on your radio
and the speaker jack, or one thal matches
your accessory plug on the rear of your
radio.

Your terminal or computer must have a
genuine RS-232 connection avallable. If
you are a Commodore owner like myself,
this will mean the construction or pur-
chase of an interface to bring the Com-
modore TTL levels into line with the
RAS-232 standard. Incidentally, numerous
official Commodora “VIC" RS-232 adapt-
ars have been closed out recently for
$£10.00 or so. The merchandisers don't
seem to know that the adapter works just
dandy on a C-84!

Once you are set with R5-232 levels,
you'll need a cable with male DB-25 con-
nectors on each end. Such cables are ex-
pensive when purchased ready-made. |
built mine using wire from some scrap
telephone multi-line cable. It took about
an hour, but | saved about $25.00 and got
the cable the length | wanted It.

Finally, if you are using a personal com-
puter, you will need a terminal emulation
program. The same program you use for
regular modem communications will do
quite nicely.

AEA's PKT-1 Packet Controller.

With everything connected, you are
ready to go. The PKT-1 is very versatile
and will adapt to aimost any operating en-
vironment. When first trying the unit, you
select the built-in ready-only memory. A
set of default parameters is stored here.
There is even an "auto speed" routine pro-
grammed that allows the PKT-1 to adjust
to the terminal's speed. All you have to do
is send a few "“*"" characters.

Once you are In communication with
the PKT-1, you can adjust the terminal set-
tings and other values to suit your station
and needs. Something new to most of
us, a nonvolatile random access memaory
(NOVRAM), allows you to store two sets of
parameters of your own choosing. What
makes the NOVRAM unique is that it re-
quires no power backup.

Guess what? You get to learn a new set
of commands! The program in the PKT-1
iIs so “soft"” it will allow you all kinds of
control over things. To access or check
these items, you must input the proper
mnemonic while in command mode. It's
really not as hard as it sounds. BT, for ex-
ample, is beacon text, B alone Is beacon
(timing), D means disconnect, C means
connect, and s0 on.

Like any new language, it will take some
time to learn. | assure you it will take a lot
less time than learning any other com-
puter language, though!

Al this point, | was ready to fire away.
Through some casual monitoring, | knew
that local packet activity in my area took
place on 147.555 MHz. In many areas of
the country, however, activity is centered
around 145 MHz, plus and minus a bit.

| also happened to know the callsigns
for several of the packet stationg in my
area. Throwing caution to the wind, |
typed: C WASKHL. My radio sprang to life,
lights flashed, a burst of packet sound
came out of my speaker, and tha screen
flashed: ** *Connected to WASKRL"*". So
far, so good.

Unfortunately, that's about as far as |
got until later in the day when everyone
turned of their rigs and saw K9EI all over
their screens.

Several options are available in the PKT-
1 to aliow for selective monitoring. You
can choose to have all transmissions dis-
played, beacon messages only, or trans-
missions from a specific group of sta-
tions. Even with so much versatility
avallable, It seems most stations in my
area enjoy the “party line” aspects of
monitoring all transmissions.

With some assistance, | learned of
other stations active in my area and a
wide-area packet repeater about B0 miles
from me that provides coverage over a
good portion of central lllinois. That's
when things started getting Interesting.

When connected to some slations, |
found that both the receiving station and |
were having difficulty receiving correct

packets. With signals over S8, it didn’t seem
that the path was a contributing factor.

| noticed when monitoring my own sig-
nal on another radio that the first portion
of my transmission seemed clipped off.
Back to the manual and | discovered that
| could set the amount of delay before |
began actual transmissions. Problem
number one had been solved.

The second problem was a bit more in-
sidious. When connected to certain sta-
tions, or when repeating through these
same stations, everything seemed to work
well. Other stations, however, didn't seem
to work well at all. | could repeat through
one of the “good” stations, however, and
everything was fine. | finally came to sus-
pect my transmit tones.

| must explain that this particular PKT-1
has been jostled about a bit. It lived for a
while at the famous W2NSD ham shack.
After prying KW10O's fingers off of it long
enough to get it in the mail, it was trucked
across the country to me. It arrived while
we were enjoying a balmy - 20-degree day
here in central lllinois.

All of this allowed me to check out the
diagnostic and adjustment part of the
PKT-1 program. Talk about space-age. |
was led step by step through the neces-
sary adjustments to bring my tones right
back on the money. All it took was a amall
screwdriver. A bobby pin probably would
have worked in a pinch.

With the adjustment made and the
clock reading 2:00 am, | keyed up a path to
a packet MSO about BS miles east of me.
Pretty impressive, eh? Get this: My path
was 50 miles northeast, 30 miles due
north, and 110 miles south-southeast! |
traveled almost twice the actual distance
to get there with two relays. . .and It
worked. . .error free.

To give another practical example, my
folks live about 180 miles to the northeast
of me. Using three or four relays (depend-
ing on band conditions), | can connect to
a fellow just two miles from them. It sure
beats the mail

Nothing special is required to tum your
PKT-1 into a digital repeater. In fact, unless
you tell it otherwise, every TNC is also a
digipeater. Your station simply stores the
received data in memory and then retrans-
mits It intact to the addressee.

Something that had escaped me In all
of the literature about packet radio is that
all kinds of special features can be imple-
mented with very little trouble. | men-
tioned an MSO earlier. The PKT-1 doesn’t
care what kind of terminal program it is
connected to, so you can easily adapt a
bulletin-board program for use on packet.

Somewhat less ambitious, but along
the same lines, are packet answering ma-
chines. They aren't bulletin boards or
MS0Os In the usual sense. All you can do is
store a message (or a program for that
matter) for the owner of the station.

There is even a “transparent” mode
which allows files to be transferred with-
out respect to their particular configura-
tion. This is true binary transfer and
makes sending computer programs from
oneé machine to another quite easy.

With this in mind, all kinds of connec-
tions could be made. You are limited only
by your imagination and FCC regulations.

The only fault | have found in the packet
system involves disconnecting. On sev-
eral occasions | have been connected lo a
remote station and experienced a band
fade. No number of retrys would get the
disconnect order through. If the station is
unattended, this leaves that terminal
“busy” until the owner manually discon-
nects it, or until the connecting station re-
establishes contact and then discon-
nects. A simple watchdog timer could
cure this problem. Keep In mind that the
“hung-up” station is not transmitting or
otherwise causing any problems. It is sim-
ply marked busy and is unavailable to
other users.

There are some limitations in the built-
in modem itself. The TAPR-designed unit
comes equipped with an XR-2206 and XR-
2211 chip set to generate and demodulate
the FSK tones. The receive chip works
well when the signal-to-noise ratio |s rela-
tively high. It starts to suffer problems as
the ratio decreases.

Improvements to the operation of the
chip are accomplished by filtering the in-
put. The PKT-1 allows for the critical com-
ponents in this filter to be mounted on a
standard DIP header, so experimentation
can be done easily. This also allows for
operation at shifts other than 1000 Hz. |
found that a bit of time spent in simply ad-
justing the audio level to the PKT-1 re-
sulted in a quite noticeable improvement
in reception. Others with TAPR-type
boards report that level adjustment is also
critical and varies widely depending on
the radio used. Provisions are also avail-
able for using an external modem. In any
case, the limitations are not peculiar to
the PKT-1, but rather are inherent in the in-
tegrated circuit being used.

| toid you I'd get carried away. The PKT-1
is superb. Packet radio is one of amateur
radio's most promising frontiers. The com-
bination of the two is terrific fun, Congratu-
lations, AEA, for making the technology
avallable in prepackaged form. Kudos o
TAPR for all of their hard work in designing
the board and bringing this new communi-
cations mode to the amateur community.

For more information about the PKT-1,
contact AEA, PO Box C-2160, Lynnwood

WA 98036; (206)-T75-7373.

Jim Grubbs
Springfield IL

KENWOOD TR-2600A

There's an oid adage which says that
“good things come in small packages,”
and in the hand-held transceiver markat it
s very true. Just look at what's avallable!
There are rigs which fit in your shirt
pocket, rigs which feature both sideband
and FM operation, and compact rigs
which have just about every feature you
will find on a base or mobille transcelver.

Look at the Kenwood TR-2600A, for ex-
ample. This microprocessor-controlled
hand-held has some interesting features
and capabilities. For instance, nol only
does this 1.2-pound rig transmitl and re-
ceive through the entire two-meler range,
but it also will transmit above and below
to cover both MARS and CAP frequencies.
It will transmit from 142 MHz to 148,995
MHz. Further, you can program this hand-
held to cover the splits normally used by
MARS or CAP and use any odd-split re-
peaters, using Memory 0.
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All of this is pretty normal in today's
hand-heild rigs. The new Yaesu FT-209RH
will do it, as will the ICOM-02AT. However,
the TR-2600 has a couple of features
which the others don't have. First, it will
recelve continuously from 140 MHz to
158.995 MHz with about the same sensitiv-
ity as it exhibits in the two-meter band. It
won't transmit above and below the MARS
or CAP areas, though.

And the Kenwood hand-held has DCS,
or digital squelch, which works quite well.
DCS Is very much like selective-calling
units which many amateurs have added to
their base rigs. With the selective-calling
circuitry, a receiver remains quiet until it
hears a special code and then the squelch
will open. DCS uses an ASCII burst
“header” at the start of a transmission. Al-
though it sounds like noise, what you are
actually transmitting Is a special code. If
this code matches the code programmed
into a second transceiver, the second
transceiver will open and the receive cir-
cultry will respond. If the second trans-
celver doesn't receive the speclal header,
then it will remain quiet, as if nothing Is
going on. This system also allows you to
program In your call so the second trans-
celver can see the station calling. It will
appear on the Kenwood's LCD.

The TR-2600A is loaded with nice, user-
oriented features. For example, all the ma-
jor tunctions are programmable from the
keypad, and the function switch which ac-
cesses them is also located on the pad.
This means you can have direct access
and implementation of such features as
the oftset, type of scan, type of scanning
stop (tone or squeich), and memory. On
some other hang-heids, you must hold
down an awkwardly-placed function key
to have access (o these features.

Another nice feature is the ability to pro-
gram in the offset, which is an improve-
ment over the Kenwood TH-2500 (where
you had to use a slide switch). The offset
is retained in the memory of the TR-2600A,
but you can easily change it with the func-
tion key and plus or minus keys. For nine
of its ten memory channels, the TR-2600A
assumes the standard 600-kHz offset.

Still another nice feature of this hand-
held—and an improvement over the
2500—Is the locking reverse switch, This
allows you to check the input of a repeater
to see If another station is within simplex
range. On the 2500, the reverse switch
didn't lock and you had to manually hold
it for a long period of time.

When Kenwood upgraded its micropro-
cessor-controlled hand-held from the 2500
to the 2800, they redesignad the unil. For
instance, they moved the amp switch from
the front panel to the right-hand side and
the transmit-lock and keyboard-lock
switches were moved to locations under-
neath the push-to-talk bar. Believe il or
not, though, this makes these features
mora convenient for one-handed opera-
tion. The redesign also made room for a
real, mini-sized Sirf meter, which also dou-
bles as a battery condition indicator. it's a
nice touch and enables you to check the
received signal strength of any repeater or
mobille station. It was placed on the top of
this hand-held, evidently because Ken-
wood assumed most amateurs would be
using this rig on their belts. Yaesu, on the
other hand, has included its Sirf meter on
the front panel, which does make it more
convenlient to use If the hand-held is lay-
ing on a car seat. Still, we can’t quibble
with elther placement because either one
has its advantages.

Like its predecessor, the TH-2500, the
TR-2600A has low- and high-power set-
tings. On low powaer, It puts out about 300
mW, while on high power it puts out aboul
2.5 Waltts. These power levels are more
than enough to work today’s urban repeat-

ar systems, although they may not be high
anough to work some repeaters in rural lo-
cations. For those repeaters, a small am-
plifier, using the TR-2600A as the exciter,
should work quite nicely.

For those operators needing tone ac-
cess, the TR-2600A is ready to accept a
tone module, although you will have to or-
der it as an option and install it. The tone
switch Is included on the top of the hand-
heid. This is unlike the 02AT, which has
the tones built in. However, since most re-
peaters still are open access, the tone op-
tion remains just that, an option.

Looking at the specifications of the TR-
2600A, you will find it is quite a capable
unit. It only requires 8.4 V dc for operation,
although it will accept 9 volts from man-
ganese or alkaline batteries, which Is a
nice backup feature. Memory is retained
with a lithium battery, which should be
good for five years.

In operation, the TR-2600 uses about 35
mA with no input signal. It will pull as
much as BOO mA in high-power transmit
and as much as 400 mA with low powaer,
Less than 1 uA is needed for the backup
memaory.

It Is a double-conversion, superhetero-
dyne unit. Its first i-f is the almost-stan-
dard 10.7 MHz and the second |- Is 455
kHz It uses variable-reactance direct-shift
modulation and its maximum frequency
deviation is 5 kHz.

Qur testing confirms that its published
specifications are right on the money. Re-
ceive sensitivity is better than 1 uV for a
signal-to-noise ratio of 30 dB and less
than 0.2 uV for 12-dB Sinad. Selectivity is
less than 24 kHz at 40 dB down and the
passband width is more than 12 kMz at 6
dB down. Spurious response is better than
50 dB and squeich sensitivity is less than
0.25 uV. Audio output is more than 400
mW into an B-Ohm load.

in operation, the 2600 is an excellenl
piece of equipment. It is easy to program
and its scan modes are easy to imple-
ment. It also allows you to lock out mem-
ory channels during a scan. The priority
feature Is nice, especially if you like to
monitor more than one frequency, be-
cause it quickly tells you if there Is activity
on the priority channel with a double beep.

The DCS is a nice feature, but It is more
of a luxury than a necessity, unless your
club or your friends plan a mass buy of
these units. The reason is because there
are few other Kenwoods out there with the
DCS feature, and until they become wide-
spread, there will be very little call for it,
Still, t does work well, as tests with a
neighboring station confirm. Not only
does the squelich open when the second
unit calls, but a small orange LED indi-
cates you've had a call.

And speaking of LEDs, the Kenwood
TR-2600 uses a multicolored LED to indi-
cate bolh transmit and receive. It shows
green for receive and red for transmit,
which is another nice feature.

During testing through our local repeat-
er and with other stations, we received
praise for the audio guality of the rig and,
al the same time, we can say that the re-
celve audio quality is excellent. it is crisp
and punchy. The signal-strength melter
also is reasonably accurate.

We also found that on average a battery
will last quite long while on receive, al-

though continuous high-power transmis-
sion will quickly drain it. In fact, if you
transmit at high power for as little as one
minute in three, you will find the battery is
worn down in about 1'% hours. Lower
power should effectively double battery
life. The normal battery is an 8.4-V-dc ni-
cad. About the only quibble we found with
this unit was its lack of a waming when
the battery was about to fail. On the 2500,
the transmit-receive LED came on and
flashed and there was an audible warning
beat, but on the 2600 the battery suddenly
just fails, although | was able to get a han-
dle on it after a time because the audio of
the unit begins to fade just as the battery
is about to go. Stiil, we wish Kenwood had
used an audible waming. But it's a minor

point and you quickly get used to the way

the rig operates.
Interestingly, if you have a 2500 already,

you will find many of the accessories are
common to both, such as the MS-1 mobile
stand. The speaker-mikes aren't, though,
due to pin spacing differences.

The instruction manual, like all Kenwood
manuals, is clear and accurate. It easlly
leads you through the various steps and
modes of which this rig Is capable, In fact,
the rig has so many extra features that it
would take far more space than we have
here to describe them all.

Suffice it to say, though, that the micro-
processor-controlled (CMOS CPU) TR-
2600A is an excellent value. It is totally
synthesized and offers many built-in fea-
tures. If you opt for it, you won't go wrong.
In fact, with the right accessories, you
probably won't need a full-sized mobile rig
again. It's that versatile a transceiver.

For more information, contact Trio-Ken-
wood Communications, 1111 West Wailnut
Street, Compton CA 90220.

Marc Stern N1BLH
Framingham MA

CAGEN CONTEST LOG

By actual count, in my ham shack
alone, there are 4,936,233 logging pro-
grams for the Commodore 64 computer!
Actually, | never was very good at large
numbers, and | tend to exaggerate from
time to time,

S0 why should you be interested In
hearing about another logging program?
Because this one, ladies and gentlamen,
is a very fine program.

The very first thing that makes the
CaGen program rise above many of the
rest s that it is a true machine-language
program, through and through. It's de-
signed to handle up to 2500 contacts per
file (disk). With that much information,
rapid execution of the program is a must,
and machine language is the only way lo
accomplish the needed speed.

Before going further, | must point out
that the CaGen program is optimized for
contest operation.

To get started, you first have to format
a new disk to be used to store your con-
test files. Like many programs of this type,
there are actually several programs in-
cluded on the same disk. Simply loading
“Contes!” gives you a menu from which to
make your choice.

With your newly-formatted disk in hand

WHAT DO YOU THINK?

Have you recently purchased a new product that has been reviewed In 737
It you have, write and tell us what you think about it. 73 will publish your com-
mants 5o 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 Magazine, Peterborough NH 03458,
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and the menu program loaded, you make
your first selection. The file-building pro-
gram creates relative files on your newly-
formatted disk. This type of disk file
allows for the quickest access to informa-
tion. This process only needs to be done
once for each contest.

From the moment the first menu ap-
pears, the CaGen program has a very
professional look and feel about it.

Once the file is created, the computer
does a “warm starl,” resets itself, and re-
turns you to the standard C-64 power-up
screen. This is true whenever one part of
the program finishes. One of the few sug-
gestions | have for improvement would be
for the menu to be reloaded rather than for
the machine to be reset. There may be pro-
gramming considerations that don't allow
this to happen easily, but it would be nice.

With this done, it's contest time. Select-
ing the contest log option from the menu,
one simple guestion is asked. You must
indicate whether the rules of the contest
allow one contact per station per band.
This determines how the dupe portion of
the program will work.

Inputting the date and time comes next.
For some reason (perhaps from VIC-20
training) programmers are in the habit of
using the Commodore “TI" clock. It does
not remain accurate during many opera-
tions. The C-84 has not one, but two hon-
esi-to-goodness real-time clocks built in.
The CaGen programmers are among the
first | have seen to take advantage of these
clocks. Their time routines remain accu-
rate regardiess of what else is going on.

With a final input to indicate the band
and mode, you are on your way. There is
little worry of losing your log, since each
entry is placed on the disk as you enter it
if you should take a power hit, the worst

that happens is you may lose the current
contact.

in a contest situation, time is important
and the CaGen log requires only a mini-
mum amount of information. You input the
callsign and the repori recelved. Every-
thing else is taken care of, Including serial
numbers.

Changing bands or modes is made very
simple. The dupe checking Is quick and
@asy. You can search for a record by call-
sign or by record number. If you forget any
of the commands, a simple "H" for help
brings up an information screen.

It is possible to change an entry any
time after it has been entered. That's the
only point in the otherwise fine documen-
tation where | got a bit confused. A bit of
manipulation is necessary {0 make the up-
date feature work as expected.

A unigue feature of CaGen Contest Log
is the QSO rate calculator. Whenever you
wish, you can have your current QSO rate
computed and displayed. The timing pro-
gram even keeps track of your activity and
assumes a break has been laken if you
don’t log an entry for 30 minutes.

In case you have three pairs of hands
and an antenna farm that makes the Voice
of America look like a neighborhood radio
station, you can log more than 2500 con-
tacts by creating several disks and divid-
ing your log entries for different bands.
Having a separate disk for each band is
probably extreme overkill, but you could
put BO and 40 on one disk and the high fre-
quencies on another for a total of 5000
records.

After the contest, the CaGen program
totally eliminates the post-contest depres-
slon of creating the paperwork. Returning
to the menu, you can print your log and
dupe sheets. All you have to do Is make
sure the paper to the printer flows
smoothly! The reports are nicely format-
ted and should satisfy even the most crit-
ical contest overseer.

| would give the CaGen Contest Log an




“A" rating with no reservations. The inclu-
sion of a disk utility option for formatting
the blank disk would be appreciated by
those of us who can never remember the
disk commands. A return to the menu
after leaving the various subprograms

would make for somewhat smoother op-
eration. Both of these features would be
nice to have, but are far from necessary.
If you'd llke more information, contact
CaGen Software, 4821 Rosecroft Street,
Virginia Beach VA 23464. Tell 'em good

old Jim who has never made more than
about 1200 contacts in any contest sent
you. Of course, | didn't have a computer
then, and propagation was lousy, and | ran
QRP, and my nelghbors shot down my an-
tennas, and my dog was sick, and my T/R

switch broke at the last minute and | had
to use a knife switch to change from trans-
mit to recaive, and. . .

Jim Grubbe KOEI
Springfield IL

GUEST

20-KHZ SPLIT

This month we present one side of the
20-kHz repeater spacing issue, In a ques-
tlon-and-answer approach, Clay Freinwald
K7CH explores a few of the technical and
emotional aspecis of the problem. The
discussion appeared in the Texas VHF FM
Society's newsletter, and describes part
of the process used in the Pacific North-
west to move to 20-kHz spacing. While
originally written for repeater coordina-
tors, we feel that the clear explanation of
the thinking behind the 20-kHz issue IS in-
valuable to the understanding of this con-
troversial issue. We invite our readers to
make their feelings known by writing to
73, B0 Pine Street, Peterborough NH
03458,

lsn't the 20-kHz split a radical approach to
the problem?

No, not at all. It may appear radical, but
it's just a matter of perspective. Many
hams feel that once a set of crystals Is in-
stalled in a repeater, the system's fre-
quency is cast in stone. This is simply not
the case! A change of only 10 kHz is re-
quired. Who would not purchase two crys-
tals in order to gain so very much? We
made a serious mistake when we kept di-
viding splits by two—120-kHz spacing be-
came 60, then 30, and now 15 kHz. Now
that's radical! Looking back, we should
have divided 60 kHz by 3 and saved a lot
of people a lot of trouble. This would have
been the rational move. And from an
equipment-compatibility standpoint, 20-
kHz spacing is not radical at all.

What about the cost of changing fre-
quency?

In some cases the 10-kHz change has
been accomplished by simply padding the
existing crystals. Duplexers, cavities, an-
tennas, and so forth do not have to be
modified.

If my repeater changes frequency, what
about the users that support the system?

It has been clearly shown all over the
Pacific Northwest that users go wherever
the repeater goes. At first, some owners
were reluctant to change frequency for
fear of losing those that had been on the
repeater for years or, in particular, those
who supported the financial aspects of
the operation. Those fears, it turned out,
were groundless...most people will look
up the frequency in the repeater guide,
dial it up, and operate.

Don't we want to wait until there is a na-
tional band plan before opting to change?
No! First of all, there is no such thing as
a national band plan for two meters. We
actually have seven different plans for the
two segments. From 144.5 to 1455 MHz
we have three: 20-kHz spacing on odd-
numbered frequencies (the most popular
system), 20-kHz spacing on even-num-
bered frequencies (southern California),
and 15-kHz spacing (Colorado). From 146
to 148 MHz there are four systems: 30-kHz
spacing with no splinters, 30-kHz spacing
with upright splinters, 30-kHz spacing with
reverse splinters, and 20-kHz spacing.

Guest Editorial by Clay Freinwald K7CR

The only “national” system we have is
the 600-kHz offset, and in some congested
areas this has been altered to squeeze In
a few more repeaters at the expense of the
simplex frequencies. We in the Northwest
looked at all the plans and opted for the
one that was the best for us—20-kHz
spacing with a 600-kHz offset throughout
the band.

Why were the odd-numbered repealers
asked to move?

Even though one additional pair would
have been created had we gone to odd-
numberad pairs, more repeaters would po-
tentially have had to change frequency.
Remember, the first repeaters were on the
following pairs: .04/.64, .16/.76, .22/.82, .28/
B8, and .34/.94—all even-numberad. Even
today, as you drive through the small
towns, you'll find that these are the pairs
that are In use, In the Northwest we found
that only 38 percent of our repeaters were
on odd-numbered pairs. In New Mexico it
is 44 percent. Simply put, going to the
even pairs displaced the least number of
repeaters.

Did all repeaters move down 10 kHz?
Generally, ves. This is to make il easier
on the users with crystal-controlled ra-
dios. It is easier to pad a crystal down In
frequency than move it up. In some cases
the frequency coordinators asked that a
system move up 10 kHz in order to permit
better planning on a regional basis, or in
cases where a downward move would re-
sult in Intermod for existing or potential
systems. This transition can be viewed as
a chance to correct the coordination mis-
takes of the past. For example, if two ma-
chines were on .87/.27 and were interfering
with each other, moving one system up
and the other down makes good sense.

Can’t we pul more repeaters on the air us-
ing 15-kHz spacing?

The answer is yes. . _but at a price. The
price paid is diminished quality. By going
to 20-kHz spacing you will gain tweive new
pairs in each metro area—pairs that can
be reused over and over again following
standard co-channel separation criteria.
15-kHz systems must be physically sepa-
rated. This often requires that they be In-
stalled In areas that are undesirable,
perhaps even away from populated areas.

All 15-kHz systems operate on a sub-
standard modification of the original 30
kHz plan and actually degrade existing re-
peaters whan they go on the air. With the
20-kHz plan there is no degradation to ex-
isting setups, and the newly-created chan-
nels are jus! as good as their neighbors.
More repeaters for the sake of more repeat-
ers should not be the goal of any amateur
or amateur organization. With 20-kHz
spacing there will be 59 viable, quality re-
peater pairs that should handie the com-
munications needs of any area.

How long will it take for the change fo 20-
kHz spacing to be complete?

It will take about five years. In the met-
ropolitan areas the pressure for spectrum
is greater, so the time frame there is

shorter. In rural areas where there |Is
plenty of room, the change may take a
long time. This is why, when you look
through a repeater directory from the
Northwest, you will still see systems on
odd-numbered pairs. It is pointless to ask
someone to change frequency when noth-
ing will be gained. The five-year period Is
the same time frame that the ARRL is
planning for changing from 15-kHz reverse
splinters to upright splinters in some
areas.

Has the ARRL recognized the 20-kHz
plan?

Yes. In recent issues of the Repeater Di-
rectory, the League has noted that the
Northwest is using 20-kHz spacing. They
recognize that local options take prece-
dence.

What does the Northeast part of the coun-
try say about all of this?

When asked for comments about the
area changing to 20-kHz spacing, they re-
sponded that they are against it for one
simple reason: They have an admittedly
overcrowded band based on 15-kHz spac-
ing, and they have no choice but to live
with it. When you ask them what they
would do if they had it to do all over again,
they say that they would go with 20-kHz
spacing. When the new repeater subband
opened up, it was 20-kHz spacing that got
the voies.

NH 03458.

Consider the facts:

Fact #1: Selling 73 for Radio Am-
ateurs increases store traffic—our
dealers tell us that 73 for Radio Amateurs
is the hottest-selling amateurradio magazine
on the newsstands.

Fact #2: There is a direct correlation between store
trafficand sales—increase the numberof 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 for Radio Amateurs, call
800-343-0728 and speak with ourdirect sales manager. Or
writeto 73 for Radio Amateurs, 80 Pine St., Peterborough,

80 Pine Street Peterborough, NH 03458 n
800-343-0728

Can't we just leave well enough alone?
Aren’t there enough repeaters right now?

This sounds great. Unfortunately, there
is no method of limiting the number of re-
peaters. They just keep coming, coordi-
nated or not. A change to 20-kHz spacing
would put physics on the side of the coor-
dinators, creating a system where, when
the band is full, it is stlll usable.

It Is clear that to continue to fill the
band with more and more repeaters is not
a solution. A goal of quantity at the ex-
pense of quality has never created a better
environment. Perhaps this is why the Pa-
cific Northwest was the area to reject the
“But we can put up more repeaters with
15-kHz spacing™ argument.

MNorthwestemers are used to clean air
and lack of congestion. We are pioneers
at heart and don't always follow what has
been done in New York or Los Angeles.
We didn't on two meters, and as a result,
threw out the old 30/15 system in favor of
20-kHz spacing, preferring quality to quan-
tity. The coordinators of the Northwest
have rejected the crowded concepts of the
Northeast and Southeast as not request-
ed, not required, and certainly not in the
best interest of amateur radio.

Clay Freinwald KTCR is a member of the
ARRL VHF Repeater Advisory Committee
and is frequency coordinator for western
Washington.

Selling 73 for Ra-
dio Amateurs will
make money for you.

73 for Radio Amateurs » June, 1985 69




Marc |. Leavey, M.D. WASAJR
6 Jenny Lane
Pikesville MD 21208

Happy birthday to us, happy birthday to
us... Why the festivities? Well because
this column is eight years oid this month!
I've been having a ball writing for all these
years, and | hope you have enjoyed read-
ing as well.

If there has been one overriding theme
within this column for the past several
years, It has been how technology has rad-
ically changed the face of this hobby. Just
looking at this column alone, when |
started, | wrote each column out in long-
hand on a yellow pad, edited it, typed out
a rough draft on an old manual typewriter,
then typed a final draft (or two) for submis-
sion. After a while, | started using an elec-
tric typewriter, which did wonders for my
weary fingers. About five and a hall years
ago, | started using my 6800 microcompul-
er as a word processor for the column,
starting out with a borrowed dot-matrix
printer and progressing to a Selectric. The
latest change was to the CoCo, with an-
other type of word processor. After talking
to the crew in Peterborough, the next step
should be to send the column to them
electronically, rather than through the
mall—inciuding drawings! Yes, the times
certainly are changing.

| know that many of you have come in
since then, so maybe a look back would
be interesting. My first column, in the
June, 1877, issue of 73, was highlighted by
a picture of a Teletype®* Model 15 tele-
printer and contained a glossary of basic
ATTY terms. By the way, an updated ver-
sion of that column is included in the
“ATTY Loop" reprint series. Wayne's edi-
torial that month, under the “"Never Say
Die' banner, reviewed the then-current
state of frequency allotments, fated to
change some years later, and also de-
voted quite a bit of space to the arrival of
the microcomputer. Wayne was looking
then, as | know he and the rest of the crew
stlll are, for good articles on all the facets
of computers In amateur radio. Well, |
guess some things never change.

There was oné article on RTTY, a design
by H. P. Fischer VE3GSP which stored 128
RTTY characters in a 2102 1K static RAM
chip. Other articles of related interas!
included one on programming 82523
PROMSs, the Schottky version of the
fusable-link-type PROM, by R. M. Steven-

TTY LOOP

son WB2CZL, Clay Abrams KGAEP writing
about SSTV and the 6800, and an antenna
aiming program by Dennis Bodson
W4PWF in both Basic and FORTRAN!

The ads? Well, while there were no prod-
ucts specifically directed at the ATTYer,
they are quite a trip. From the “barrel of
unmarked ICs for $4.00 (we can't test
‘'em!)"” to good old Ampl'Anny, they are a
trip in themseives. Oh well, let's bounce
back to the present and see whal wonders
we have in store.

Over the past few months | have men-
tioned some of the products available in
the PBJ CoCo line. This month, let me tell
you about the one that causes quite a bit
of notice when a visitor stops in the shack,
and the one that makes the CoCo much
more than a toy. Called "Wordpak," this
plain ROMpack-style box plugs Into the
ROM port or expansion bus and feeds any
standard monitor. Its output is an BO-col-
umn, 24-line video display with full upper-
and lowercase display. Let me tell you, it
looks as good on the screen as any com-
puter, blue boxes included, and will make
your friends sit up and take notice. As if
that weren't enough, the engineers have
packed enough features into the two ver-
sions of Wordpak to satisfy anybody. Cur-
sor positioning, type of cursor, inverse
video, and a powerful screen editor are all
standard. Additionally, other features
such as smooth scrolling, a software-con-
trolled video switch, and a driver in ROM
are available, depending on the version
chosen. Interested? Drop Al Alberto of
PBJ a note at PO Box 813, North Bergen
NJ O7047. Be sure to tell him you want the
information on Wordpak, as described in
this month's “RTTY Loop," OK?

Over the past six months, | have been
asking for input as to which programs for
the various popular microcomputers you
all are using, what you think of them, and
other such comments. To date, | have
asked about TI-99/4A, Apple li{x), Commo-
dore, TRS-80 Z-80, and TRS-80 CoCo com-
puters. Now, if you are using one of these
and have not sent me a note, it's not too
late, go ahead and do it now. But this
month | would like to hear from the |1BM
and IBM-clone crowd—all those running
the various MS-DOS and PC-DOS ma-
chines out there. From previous corre-
spondence | believe that this s sparse
territory, so | implore you to write If you
are using any kind of RTTY software. |
really do want to hear—good or bad.

The author in his natural habitat.

| am sending some of your complaints
to the various publishers of the software
involved and will ask that their comments
be included when the material is pub-
lished. Hopefully, | should start listing out
some of this information within the next
few months. Stay tuned!

As my telephone bill continues to
mount, | again would like to note that if
you would like, feel free to send ma com-
ments, questions, or whatever either by
mail, that is, United States Postal Service,
or via CompuServe. Send mail to the ad-
dress at the top of this column, and in-
clude a sell-addressad, stamped envelope
if you wouild like a reply; send Compu-
Serve E-mail to me at user number
T5036.2501. | have also been known (O
hang around the CoCo SIG and occasion-
ally the 0S9 SIG. | don't do much brows-
ing—that really does run up the bill!

Oh! The mailbag! Almost forgot all
about it. Greetings to Blll Wells WATYMG.
Bill is looking to enter the RTTY world with
his Apple computer. Hopefully, we will
have some information in these pages
about the Apple-compatible software, Bill.
Thanks for the interest.

Here's a note from Morris Holliday, who
Is walting for his Novice ticket in Glouces-
ter Point, Virginia. Morris is looking to set
his Radio Shack PCIll up on CW and |s
looking for a receive program, as well as
Interface information. Wall, Morris, | do
not have any information on a receive pro-
gram, but as a receiving interface, | should
think that the PLL design shown here last
month should do nicely. Let me know how
things come out, and | will forward any in-
formation received on this to you.

Regards to David Burkhart N4ACPT of
Fort Lauderdale, Florida, who is another
CoCo user who hopes to be on the air
soon. David is interasted Iin RTTY mail-
boxes, and | am sending him the list
printed here a few months back. | would
also like to take this opportunity to remind
operators of such boards to drop me a
note about your operations, so that | can
note it here in the column and update the
list.

Finally, here is a note from Richard H.
Feltner WAZTC of Safety Harbor, Florida,
who writes that with his new Teletype
Model 33 he has acquired a Bell-type 101
modem and wonders aboul the modem's
use on the ham bands. Well, Richard, the
Bell 101 standards are the commonly used
*300-baud™ frequencies used for 1ele-
phone communications with bulletin
boards, information services, mainframes,
etc. They are not the same as the amateur
AFSK frequencies. | don't think that it is
practical to modify the modem (o send
and receive the amatuer frequencies, If
you watch this column for the next few
months, | think you will see a simple AFSK
clrcuit that will do you fine for ham fre-
quencies. As to the modem: If it works, put
it on-line and look for some of the BBSs in
your area, or even try some of the national
information services.

Well, for those who have asked, and you
know who you are, here is a picture of
yours truly, sitting at the computer typing
away. You see, | really do exist! So that's
it for this month, let me hear from you ai-
ther by mail or wire—I| try not to get into
the column on the air—and see if you can
influence next month’s "RTTY Loop.”

X

Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

FATHER MARSHALL MORAN

INTMM

Have you worked Nepal 9N17 If you have,
the odds are excellent that you worked
Father Moran 9N1MM, Nepal's first and
only amateur-radio operator. He has practi-
cally single-handedly knocked Nepal off the
Most Wanted Countries list, while running
a missionary school for several hundred
young boys. And since Father's Day falls in
June, it seems only fitting to honor this

father of amateur radio in Nepal, a man who
is also the spiritual and academic father to
many thousands of young Nepalese.

Father Moran's amateur-radio career
spans more than 65 years. He first became
interested In radio in 1918, at age 12, when
he visited a high school friend whose room
was “Heaven for electric and electronics
junk," Father Moran remembers. He and his
buddy built crystal radios and 5-10-Watl
spark transmitters from information in a ra-
dio handbook. As with many other radio pi-
oneers, Marshall Moran (as he was then
known) and his friend never concerned
themselves with licenses!

Then the budding ham moved with his
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tamily to Chicago. As with many an ama-
teur moving info a new city, Marshall lo-
cated the largest antenna in the region and
promptly knocked on the door undermneath.
inside, a medical studentham was solder-
ing up an Armstrong supémegenerative re-
ceiver. There were no ready-made store-
bought radios in those days. Fascinated by
the three-tube receiver, Marshall carefully
copied down all the parts and the simple
schematic. A trip to downtown Chicago and
$90 later, Marshall was soldering up his first
real radio. The young amateur had no trou-
ble making the home-brew receiver work
perfectly, and soon KYW, the local Chicago
broadcast station, was coming In clearly,
Marshall began building radlos for family
friends at $10 over the cost of the parts,
With some of the profits from his electronic
assembly business, Marshall read every is-
sue of QST and other radio magazines, But
he never applied for an amateur-radio li-
cense.

Father Moran's radio interests took a
back seat to more pressing obligations for
a few years, as at the age of 18 he joined the
Jesuit Seminary in S1. Louis, Missouri.
There he studied languages and eamed his
master s degree and doctorate. After grad-
uation, Father Moran headed for India,
where he taught school and provided
needed medical care for more than 20
years. And it was there in India that Father
Moran's interest in radio resurfaced.

Father Moran was fascinaled by the US
aircraft in India during World War ll, espe-
cially their radio communications sets: Hal-
licrafters SX28s. Al the conclusion of the
war, he went to purchase some supplies for
his expanding school. The shopping list of
war surplus equipment included a jeep, 400
beds, and a Hallicrafters SX28!

Father Moran was soon experimenting
with various antennas and finally heard
WA4DPI in Tennessee. | was in awe!” he re-
members. The radio bug bit hard, and



Father Moran continued to try different an-
tennas. Before long he obtained a transmit-
ter and his first amateur-radio license.

Then, in 1851, Father Moran moved to Ne-
pal, a part of the world which dearly neaded
the kind of school he was operating in india
He located an ideal site for his school: a
mountain retreat once used by the Prime
Minister of Nepal, but unoccupied at the
time. Located in the town of Godawari, near
the city of Kathmandu, and nestled at the
foot of 9000" Himalayan mountains, the St.
Xavier School for Boys has seen more than
20,000 students pass through its doors. 125
kinds of roses dot the property, which
boasts a swimming pool, gymnasium, din-
Iing room, library, and dormitories for the
260 boys living at the school. Seven Jesult
friars and brothers staff the school, with
help from about 30 local inhabitants. In ad-
dition to leading the students’ education,
Father Moran also looks after the students’
physical heaith. Although he never com-
pleted his medical training, Father Moran
treats many of the minor injuries and even
serious diseases of his students. Dysen-
tery, typhoid, and even leprosy are among
the ilis he has treated. And of course, Father
Moran looks after the spiritual growth and
well-being of his charges as weil.

Getting On The Air in Nepal

When he lirst arrived in Nepal, Father
Moran did not push the issue of amateur ra-
dio. "They had no idea what amateur radio
was," he explains, “and | didn't want the
government to think | was some kind of
agent, so | didn't do anything" about getting
on the air.

Then, in 1960, a small group of American
engineers arrived in Nepal to set up a tele-
phone and telecommunications system for
the government. As part of the contract to
do the work, each engineer (all hams, ob-
viously) requested an amateur-radio license
and calisign. Father Moran had no trouble
convincing the engineers to add his name
to the list of licensees. S50 Sam Maso, Tom
Bell, Fred Vocal, and Father Marshall
Moran were soon sporting new callsigns:
BN1SM, -TB, -FV, and SN1MM. Father
Moran was clearly eager to get back on the
amateur bands; he got license #1!

To get on the air, Father Moran began to
assemble a Heathkit® Cheyenne trans-
ceiver. There was no one in Nepal to whom
he could turn for assistance. Father Moran
probably knew more about electronics and
radio than anyone eise in the country at the
time, aside from the visiting engineers—
and none of them had ever assembled such
a radio. "I took it very siowly and carefully,”
he says, “‘green wire to L1 (S2)." Soon
Father Moran and the engineers were on
the air, with a local net on 10, 15, or 20 me-
ters AM.

When the engineers had completed their
job, and the contract expired, Father Moran
convinced the Nepalese governmeant 1o
continue amateur radio, and In particular to
continue license #1, 9N1MM, by demon-
strating the utility of the service, especially
the lower bands, for communications
throughout Nepal. The government indeed
saw the advantages of radio communica-
tions and has continued to renew Father
Moran's license every year since. However,
this government interest has cost Father
Moran the use of the 80-meter band.
Hundreds of government stations now use
the band, rendering it unusable for amateur
radio.

He hasn't done too badly on the other
bands, however. Father Moran worked his
first 100 countries within weeks of gettinga
single-sideband rig. Over the past 25 years
that he has been licensed in Nepal, he has
made more than 250,000 contacts, and he
and his QSL manager N7EB have sent out
more than 80,000 9N1MM QSL cards. Once

in the Top Ten Most Wanted list of amateur-
radio countries, Nepal no longer ranks in
the top 73, thanks almost entirely to Father
Moran.

He Is also one of the original members of
the Southeast Asia Net, SEANET. Amateurs
from Singapore, Hong Kong. Australia, New
Zealand, and Thalland began meeting at
1200Z. This is 5:00 pm local time for Father
Moran, an ideal time to be on the air from
Nepal. After working hours, but before the
bands opened up to Europe and the States,
Father Moran ran SEANET. In addition to
calling the net for many years, he has fre-
quently attended the annual SEANET con-
ventions scattered throughout Southeast
Asia. In fact, he was asked to preside over
the first SEANET convention, in Bangkok.
His convention travel and his extended trip
through the United States in 1984 are fi-
nanced solely by contributions from other
amateurs.

Father Moran's station is supporied in
the same manner—by the generosity of fel-
low hams. When some stateside hams
mentioned that 9N1MM sounded weaker
than usual, Father Moran explained that in
order to rotate his antenna, he had to climb
up and turn it with a wrench. A new rotor
and control box arrived in Nepal soon there-
after. And when his well-used, 18-year-old
Drake TR4 finally gave up the ghost, the R.
L. Drake Company donated a new TRH7 1o
the ON1MM shack. Another time the Ara-
bian Knights Net chipped in and sent a THE
tribander to Nepal.

Besides operating, Father Moran’s favor-
ite amateur-radio activity is experimenting
with antennas. He spent his last Christmas

holiday in Nepal erecting a wire log-periodic
antenna, aimed over the North Pole. “it's a
good compromise between Europe and the
States.” he explains.

Father Moran operates almost every day
of the year. Each morning, after the boys
complete their moring calisthenics and
Father Moran holds morning sick call, he
tunes up on 20 meters, around 14215-35
kHz. Early moming local time turns into
0030-0200 UTC. Father Moran is frequently
on the air in the evenings as well, beginning
about 1200 UTC with SEANET and often
after dinner, too. He prefers rag-chews to
contest-style contacts and can even be
worked on a list (see box).

Father Moran |s not a "'card collector,” as
he terms an avid DXer. He explains why; “I|
think it is more Important for me to give peo-
ple reports than for me to work a ‘new one.’'
| don't even know how many countries |
have worked. Probably about 300. But if you
go for new countries too much, you ignore
dozens and dozens of good fellows who
would never work Nepal. Someone with a
call like mine should spread it around as
much as he can.” DXers the world over are
fortunate that Nepal's only amateur has
this attitude!

When the SN1MM callsign shows up in a
radio contest, chances are that a visiting
amateur is at the key or mike, Contests are
definitely not Father Moran's favorite radio
activity. As for a serlous contest operation
from Nepal, he confesses, “| fall asleep.”
And when it comes to getting on during a
contest and giving out some multipliers, "'l
need a secretary or a computer. | keep call-
ing the same stations over again."

they shouldn't complain.

FATHER MORAN SN1MM ON LIST OPERATIONS

Every Thursday | work stations off of a list. | do this because many amateurs still
naed a contact with Nepal. Some hams hate lists. | think that attitude is alright for
the guys with lots of money and power and good locations. But what about the little
guy with 100 Watts and a dipole and limited income? | am sure they get more fun
out of the Nepal contact, and with the list they have a chance. Besides, | only oper-
ate from a list once a week; the other six days the Big Guns get their chance, so

Father Marshall Moran SN1MM is the father of amateur radio and the only licensed amateur

in Nepal.

Fortunately for contesters, almos! every
week another visitor drops by the Si. Xavier
School. Many of the visitors are hams, and
many guest-operate the only amateur-radio
station in the country.

Among the many noteworthy visitors to
ON1MM’'s small shack was Juan Carlos,
King of Spain. The King was fascinated by
the radio gear, and soon after his return 1o
Madrid, the King was on the air as EARJC,
with a compilete Drake line, just like his
friend Father Moran. An aulographed pho-
tograph of the King with his gear graces the
BN1MM shack. In another brush with roy-
alty, Father Moran recalls his first contact
with JY1: "He was my first Jordan contact,
and | asked where to send my QSL." “To the
Palace,” came the reply, from King Hussein
J¥Y1!

One recent ham visitor was very active
from 9NTMM. Tom Dugec YUZDX was a
member of the Manasiu-B3 Yugosiavian
mountaineering expadition io Nepal. Tom
spent a month operating SN1MM as Father
Moran's guest, while maintaining radio con-
tact with the mountaineers. Tom amassed
13,100 contacts before the expedition was
called off, after two climbers wéra killed in
an avalanche. He describes some of his
feelings about the visit:

“After a shori period | became part of the
school. Youngsters passad by, greeting me
with a smile and '‘Good moming, Father
Tom." Mever in my life have | felt so good
and warm inside. Father Moran is one of the
most exceptional people that | have had the
privilege to know, He Is 76 [now 78] years
young and has devoted his entire life to mis-
sionary work in India and Nepal. | €an only
say ‘Thank you Father Moran for such a
wonderful experience and for all the help
yOou have proviged.

Father Moran had slightly different rec-
ollections of Tom's visiL “Tom worked over
6000 contacts on CW, which is good since |
don't handle CW. However, he was a cham
samoker, and | wouldn't lat him use my
shack. | ran coax around 1o the library and
sat him up on a table, where he could smoke
his head off. Tom,’ | said, 'i'm so somry
about your wife and family, having to put up
with that terrible smoking and your short-
ened life span.’ | hear that Tom quit smok-
Ing after his return to Yugoslavia.”

Between hosting visiting operators,
Father Moran continues his efforts 1o ex-
pand amateur radio in Nepal. A few years
ago some staleside and Japanesé ama-
teurs, Including Rusty Epps WBOAT, oper-
ated a special-event station in celebration
of the King's birthday. In préeparation,
Father Moran had loaned the Director of
Communications of Nepal an urusSed e
ceiver. Father Moran also loaned some
coax and strung up an antenna for the Di-
rector. Soon the Director was avidly logging
calisigns. During the birthday celebration,
Father Moran personally guided the Direc-
tor through the various amaleur stations ex-
plaining the benefits of ham radio, Father
Moran has also pleaded the case of ama-
teur radio directly with the King of Nepal
and has obtained written authorization for
the amateur service. Pérhaps this means
that someday more than one amateur will
be licensed in Nepal. Meanwhile we are all
fortunate to have such an outstanding indi-
vidual keeping 9N1 off the Most Wanted
lists. Among the best aspects of DXing is
the opportunity to meet and get o know
wonderful people such as Father Marshall
Maoran 9N 1MM.

Special thanks to Tom Dugec YU2DX and
the Northern Calitornia DX Foundation
(NCDXF) for parts of the above. The NCDXF
sponsors DXpeditions, runs the 20-meter
beacon system, and assists DXers world-
wide. For more information on the NCDXF,
write them at PO Box 2368, Stanford CA
04305 USA.
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CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at s breasihrough price. Fealumns
& 3 reduency ranges aach walh pre amp * Jual
5!:—1'51;:5::15 r;-s'l- fimit ® gale aciniby indsCaiou

& S50mV & 150 li"" Iy il sensitivly ® wide
treguenc | P SDCUTE0y

51 1 995 'mred m:fudﬂ

L1-T0 $99.55
8P4 nicad pach 8.95

20 MHz DUAL TRACE 0SCILLOSCOPE

_‘,Ir I- aiing . ™ .uj;e:._.. SYNC hltnr 1 u.ij r_.-an.:lwu"” 45 h. ,r m:n;.r @MMM
"-,.-:-' #® intgrnal graticule ® frond panal trace rotator ® F giis * high
1_:-_---..'.-.-1,; y mode & raqulated power supply ® buli-n calibrator
s roch solhid inggerng  * USA—Add $10.00 per unit for posiage, overseas orders
add 15% of totsl order for Insured Surisce Mail

RAMSEY D-1100
i -~~~ | VOM MULTITESTER

Compact and reliable, desgned 10
service o wide variety of eguipment
Faatures include = murrcr GAcK
scale * double-jeweled precision
rmaving coll * double overload pro
feciion ® pn ideal low cost unil fa
1he BeEginnGr OF 48 a spane Dacky-up

tesl ieads and
battery included

Unsurpassed guality 8t an unbaatable price, the Hamsey oscillo
5.- "ru- & r:r‘n;mru*ﬁ o Sihers cOsting M j”"'l.J"i i ,r1 FFH-I:’IJH-".': II"I. Iud{'

CT-90 9 DIGIT 600 MHz
COUNTER

The mos! varaatile for less than $300. Features 3

seleciable gale times & S digits ® gale indicator

* dEplay '1-'.:?u & 25my i@ 150 MHZ ivDical san-

Sr" r iy ® 10 Mz limebha s for WA ¢ alibratupn
|,l|.""|'| BLOCLUTaC Yy

$14995 ro

CT-90 kit $129.95
OW-10 1 PPM oven imebase 58 95
BP-4 nicad pack B.95
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e

Ty

THE FIRST NAME IN
ELEGTRONIC TEST GEAR

45 MHz DUAL SWEEF BSGILLOSBOPE

Iy Bamasy 625 is 8 dual Hme han 1rI|-'_'|"-.i.|n|=|'l sl i inciudes a boii-in
ST |r||._l|.l e to perrr | CleEnr Wiessirg O ITIG, Wy Vi BirFEs o o |.|' I
Hureriey waveiorms Char features include, sariatis :? '.'il r 2
BnbD Sewesn D ranges troem O W dey | # S, = Nuliy I: IF1A0E A
hirl ® S SaesD mMagnilcabon ® e (vQDeEr SDuUITE T :_ i Farma
ard IMTermp [V mode) ® frord 08 4y CDEFEL & i _'“:-
erew o O and OD waerborms o s 5 N * e SETE 3N
L3 i tpul & gufn ToCus & LRy fae=Sg

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDS with This professionsl gualily
flar, Other Teatures include,
dicibel scale = 20K voll metering
gystom ¢ 3%" mirrored scale =
polarily swilch ® 20 measuring
fanges * galety probas ® high
impaa! plastic case

$799.95*

high guality heok on
probed e luded

'Lﬁl—lﬂlwmﬂﬂhpﬂlm PAETLBET DETETE
g 5% ol winl order ioe irpwered Buriscs Mad

$2 495 test leads and

battery included

CT-125 9 DIGIT 1.2 GHz
COUNTER

A B digit counler that will outpartorm uriis cost
ing hundreds more. ® gate ingwcator * 24mVy o
150 Mz typacal sensitveity ® 8 dogil chispliay

* 1 ppm ACCuraty * display nold = dyal
il P

$16995 o

BP-4 rucad pack

routs

8.95

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital mea-
sureaments al an amazingly low
coast = p-line Color coged push
buttons, speeds range selection

* gbs plastic Ul stand = recessed
inpul jacks * gvarload protection
on all rangas * 3'% dign LED dis-
play with Bulo 2er0, auto polarity
& fow BAT, indicator

$4 995 test leads and

battery included

COUNTER

i ,‘ ghii (] 8 &1
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& 75 my : -q"lllilvrtl-‘-r'_f:.
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HA-1 recenver Sgdapiel Wi 14 65

DM-700 DIGITAL MULTIMETER

Frodessional guality al 8 nobbyrs 1|.'TI-CI" Hidd
tures inciude 26 dilerent ranges and 5 fund
& e degit, % w h LED :"- 2y * sutn

T |l|F iRCTEnt ® SUtomalc POy

$11995 rram

AC adapier

LR T it L9549 95
WMP-1 probe sl 4.595
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AGCCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug

i ALEIME g, FIPLER

—_ =TT ==
| ——

PS-2 AUDIO MULTIPLIER

The F5-2 s hangy for tegh resclunon audio
resolution measurements, multiplees LIP in fre-
guency * great for PL tone measurements

= myltiples by 10 or 100 = 0.01 Hr resclution &
oDLll-4m '!:-l]r'-JJ L-TE.H.F'I"-F-'I_":?!!'.'I-IISJ'-L""

S4995 ..

$ 8.95

High,impedance probe, light loading . . .
Low pass probe, audiouse . ......

Direct probe, general purpose use
Tilt bail, for CT-70, 90, 125

3.95
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PS-2 kit $38.85
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PR-2 COUNTER PREAMP

The PR-Z is igeal for measunng weak sign

l _,1||‘|

2iz

from 10 to 1.000 Mz = fiat 25 db gain = BNC

conneciorn * grest for shifting AF » ideal
FaCEril TV preamp

ired includes
$4495 ;i
PHE-Z kil

§34.595

$10.00 = overseas add 15%

PS-1B 600 MHz PRESCALER

Extends the rangs of your present counter 19
SO0 MHr = 7 siage preamp ® dinde by 10 cir-

Cuilry * 3ensainnily

Emi & 150 Mz = BRNC

CONNECIDS ® drives any Counber

$5Q95

F5-18 it

wired inciudes
AC adapler
§a45.95

TERMS: = salislaclion guaranteed = examine lor 10 days; il not pleased, return in
priginal form for relund * add 6% lor shipping and insurance 1o a maximum ol
for surface mail « COD add $2.50 |COD in USA only)
o orders under $15.00 add $1.50 « NY residenis add 7% sales tax = 90 day parts
warranty on all kits » | year paris & labor warranty on all wired units

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfield, N.Y. 14626



John J Meshna Jr, Inc.

P. 0. Box 62 19 Allerton St. E. Lynn, Ma. 01904 Tel: (617) 595-2275

Dual 8" F, D. D. Case by SMS w/ POWER ONE Power Supply & Cooling Fans

We were very fortunate to find these beautifully designed & constructed rack
mount disc drive cases in the surplus field. These cases were made for Scienti-
fic Micro Systems for their FT Series of equipment. They are manufactured
from heavy guage steel w/ a cast metal designer bezel. They were designed to
house 2 8" floppy or hard drives. We offer you the case with the following
components & features: hinged cover with restraining cable for simplified ser-
vicing of the interior components, 2 muffin fans for assured cool operation,
studs for mounting the controller card listed below, and a heavy duty Power e
One power supply (their model no. CP 281A). The outputs of the power sup- Logic bd. not included in
ply are as follows: +5 vdc 11 amps, +24 vdc 3.5 amps, +12 vde .25 amps, -12 7 of the case.

vde .25 amps, & -5 vdc .25 amps. The input to the power supply is 115/230 - . -

vac 50/60 Hz. and is both filtered and fused. This assembly must have origin-
ally sold for well over $300.00 each ! Only 25 on hand, so order early or be
left out on this super bargain ! Shpg. wt. 38 Ib. SPL-479-35 $135.00 each

Scientific Micro Systems IBM 3740 Compatible 8"' FDD Controller Card

The SMS FD 0502 8" floppy disc drive controller is a complete preprogram-
med controller for single or double density recording on either single or dual
headed disc drives. It performs control functions required to transfer data be-
tween ] to 4 drives and a host system, perfarms all formatting functions re-
quired to read and write data and utilizes both IBM single and double density
standards to achieve up to 630 Kilobytes of storage per disc surface. Some
features are: programmable sector size, 128, 256, 512, or 1024 bytes, jumper
selectable drive type, block transfer mode, sector buffer, overlapped head seek,
on board General Purpose Host Interface with asynchronous 19 TTL signal
lines for eight bit host system and input of only 5 vde 6 amps. This board pro-
vides a direct interface to the following drives: Shugart 800 -2/850, Pertec
511, Memorex 550/552, MFE 751B, Qume Data Trak and similiar drives. These
boards were removed from the above cabinets which were in service prior to our
reception of them. The manufacturers price on these IBM compatible boards is
currently $900.00 each. These boards all appear to be in excellent condition. If
more information is needed, please call us. Shpg. wt. 31b. SPL 480 £150.00

SEAGATE TECHNOLOGY ST 506 5%’ HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology fo

reliable storage of up to 5 megabytes of formatted data. Some features of this very popu-
lar drive are: 5 megabit/second data transfer rate, simple floppy like interface, high speed
band actuator & stepper head positioning, requires only +5 & +12 vdec, and same physical
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the

same as used on many home personal computers. Each drive is checked out prior to ship-
ment. Comes with data. Only a few on hand, so order early.

Shpg. wt. 81b. ST-506 $225.00

51%"” HARD DRIVE CONTROLLER CARD
Finally, affordable, intelligent disc drive controllers are available at low, low surplus prices. The
OMTI 20C controller boards we offer are unused, late style, surplus from a now defunct system
house. OMTI is a division of Scientific Micro Systems. These boards will handle up to (2) 5%
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using
with the above Seagate ST 506 drive, or other hard drives from 5 megabytes of storage on up.

The controllers have buffered slew/seek modes, overlapped seeks, auto seek & verify, extensive
fault detection, auto head & cylinder switching, full sector buffering, 256/512 bytes/sector, 33

or 18 sectors/track (jumper selectable), programmable disc parameters and much more. The
board runs on +5 vdc & +12 vdc.. We supply users manual & pinout data. Guaranteed O. K..

Shpg. wt. 31b. OMTI 20 C $150.00 each 2/$275.00 Qty. pricing available.
- 5VDC 25 AMP SWITCHING POWER SUPPLY

e ° Yo
i E—,Ii) i We just got in a small lot of ruggedly built, lightweight (4 1b.), compact

s
il

=

o
(11" x 5" x 172"), fully enclosed (cover removed for pic.), regulated,

i "-{) E switching, power supplies made by RO Industries. Input of 115/230 vac
L li il | Is attached thru convenient, clearly marked screw terminals. The hefty
- 5 vde 25 amp output is via heavy duty, brass lugs with a Red LED sta
:%/ i tus indicator. All appear to be unused and in excellent condition.
Shpg. wt. 6 Ib. PS-8 $50.00

.

—

tPhone (617) 595-2275 to place your order by phone.,

Free 72 page catalogue available or send $1.00 for 1st  MC, VISA or American Express charge cards accepted.
class service to P. O. Box 62 E. Lynn, Ma. 01904,
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THE MOST AFFORDABLE e YA £ O

ALSO HAS THE MOST IMPRESSIVE * R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV
PERFORMANCE FEATURES sens.;8 pole xtal filter & ceramic filter in i-f, helical

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT) resonator front end for exceptional selectivity,
>100dBat = 12kHz, best available today. Flut-

ter-proof squelch. AFC tracks drifting xmirs.
. . —_— : Xtal oven avail. Kitonly $138.
Band B e Y *» R451 FM RCVR Same but for uhf. Tuned
10M,6M, ' line front end, 0.3 uV sens. Kit only $138.
2M,220 $680 $880 . _ * R76 FM RCVR for 10M, 6M, 2M, or 220. As above,
but wio AFC or hel. res. Kits only $118. Also avail wi4 pole filter, only $98/kit.
440 $780 $980 «» R110 VHF AM RECEIVER kit for VHF aircraft _
— or ham bands or Space Shuttle. Only$98. =7/<A
FEATURES: '
« T51 VHF FM EXCITER for 10M, M, 2M, or
* SENSITIVITY SECONDTONONE; O.15uV (VHF),02uV(UHF) TYP. 220 MHz. 2Watts continuous, upto3W
« SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER intermittent. $68/kit.
& CERAMICFILTERFOR > 100dBAT + 12KHZ. HELICAL RESON- * T451 UHF FM EXCITER 2to 3Watts. Kitonly $78.

ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. Xtal oven avail. -
* OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF « VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels

SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT- from 10 to 45 Watts to go with exciters & xmtg converters. Several models,
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. Kits from $78.

* CLEAN,EASY TUNETRANSMITTER; UPTO20WATTSOUT(UPTO
50W WITH OPTIONAL PA). NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE

FOR HIGH-BAND & UHF. CALL FOR DETAILS.
RECEIVING CONVERTERS LOW-NOISE PREAMPS ACCESSORIES

Models to cover every practical rf & if range to listen 10 SSB, —
ATV e N BB s s, Hamtronics Breaks |+ MO-202 FSK DATA MODULATOR. Run up
the Price Barrier! to 1200 baud digital or packet radio sig-

3% nals through any FM transmitter. Auto-
matically keys transmitter and provides

handshakes. 1200/2200 Hz tones. Kit only
$45.

* DE-202 FSK DATA DEMODULATOR. Use

VHF MODELS o3 F._.E“_“.‘_*“EE;: SV SN S with any FM receiver to detect packet ra-
Kit with Case o Hich Gitkor 1610 2808, Depeading oh Proc dio or other digital data in “202” modem

Less Case : » Wide Dynamic Range for Overioad Resistance format. Provides audio conditioning and
Wired * Latest Dual-gate GaAs FET, Very Stable handshakes. Kit only $38

* COR-2 KIT With audio mixer, local
MODE TUNES RANGE : ST
ST UL 432-434 28-30 s s AU speaker amplifier, tail & time-out timers.

ﬂt;:ig;f:se o ol LNG-28 26-30 MHz $49 Only $38.

e 432438 50-54 LNG-50 46-56 MHz $49 * COR-3 KIT as above, but with “courtes
b Wi 3 LNG-144 137-150 MHz $49 beep’. Only $58. d

LNG-160 150-172 MHz $49 » CWID KITS 158 bits, easily field .
SCANNER CONVERTERS Copy 806 MHzband on any scan- : y rieid program
ner. Wireditested ONLY $88. LNG-220 210-230 MHz $49 mable, clean audio. Kit only $68.

LNG-432 400-470 MHz $49 * A16 RF TIGHT BOX Deep drawn alum.
TRANSMIT CONVERTERS LNG-800 800-960 MHz $49 case with tight cover and no seams.

7 x 8 x 2inches. Designed especially for
For SSB, CW, ATV, FM, etc. Why pay big bucks for a muiti HELICAL RESONATOR repeaters. $20.

mode rig for each band? Can be linked with receive convert-

ers for transceive. 2Watts output vhi, 1 Watt uht. PREAMPS * OTMF DECODER/CONTROLLER KITS.

Shed prbioacxt Control 2 separate on/off functions with

For VHF, input Range  Output Low-noise preamps with e e touchtones®, e.g., repeater and auto-

Model XV?2 i'-;}g Tz_ﬁ hEhcal, resonators re- R, 5 1 patch Use with main or aux. receiver or

Kit $79 %3 o duce intermod and - with AUtﬂpﬂtCh*0”|Y$9q

Wired $149 lEE—:ri:l 220 222 cross-band interference E’ ; * AUTOPATCH KITS. Provide r.EpEatEf auto-

{SPB:"Y bﬂﬂd} ‘ﬁ:?‘ﬁ E‘"ﬂrﬁ* in critical applications. it patch, reverse patch, phone line remote
5054 144-148 12dB gain. control of repeater, secondary control via
vy -3 repeater receiver. Many other features.

For UHF, 26-30 £32-434 Only $90. Requires DTMF Module.

Model XV4 g priomed once Tuning Range = Price « SIMPLEX AUTOPATCH. Use with your FM

Kit $99 7 S R i HRA-144 143-150 MHz $49 transceiver. System includes DTMF & Au-
Wired $169 O S0 o6 S it HRA-220 213-233 MHz $49 topatch modules above and new Timing
HRA-432 420-450 MHz $39 module to provide simplex autopatch and
VHF & UHF LINEAR AMPLIFIERS. Use with above. H HA"[ } 150'1 ?4 MHZ $5‘4 revarse autﬂpatch_ Cﬂ.mpm.te pa![ch 5-};5-

e P00 S5 WA, Sevaral TRoniels: Ju B AL r ) 450-470 MHz $64 1 tem only $200/kit. Call or write for details.

e Call or Write for FREE CATALOG ﬁ——
(Send $2.00 or 4 IRC's for over mailing)
® Order by phone or ma?l S*»Ef;-iﬁ:i1:la$3%.:‘r & H per order am ron’csj InC.

(Electronic answering service evenings & weekends) 65-D MOUL ROAD » HILTON NY 14468
® Use VISA;, MASTERCA.RD, ChECk, or UPS COD. Phone: 716-392-9430 Hamtronics® is a registered trademark
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2C39/7289 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
3-5002 102.00 4657 84.00 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
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H/ 1700.00 5768 125.00 8122 110.00
3X2500A3 473.00 2819 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
4-4008/7527 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
4CX2508/7203 54.00 5894 /A 24.00 8560/A 75.00
4CX250FG/8621 75.00 5894B8/8737 24.00 8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580K 90.00 6083/AZ9909 95.00 8624 100.00
4CX300A/816/ 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 6146B/8298 10.50 8643 83.00
4CX350F /8322 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 88717 465.00
4CX1000A/8168 242 .50* 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX1500B8/8660 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 bLbGC 5.03
4CX15000A/8281 1500.00 6326 P.U.R. 6CA7/EL34 5.38
4CWB00F 710.00 6360/A DD 6CL6 3.50
4032 240.00 6399 540.00 bDJ8 2,50
4E27A/5-1258 240.00 6550A 10.00 60Q5 6.58
4PR60OA 200.00 6883B/8032A/8552 10.00 6GF5 980
4PR60B 345.00 6897 160. 00 6GJ5A 6.20
4PROSA/B18E/ 1/75.00 6907 79.00 6GKE 6.00
4PR1000A/8189 590.00 6922/6DJ8 5.00 6HBS 6.00
4X150A/7034 60.00 6939 22.00 6HF 5 8.73
4X150D/7609 95.00 7094 250.00 6JGBA 6.28
4X2508 45.00 /117 38.50 6JME 6.00
4X250F 45.00 7203 PR 6JN6 6.00
4X500A 412.00 7211 100,00 6JS6C 15¢€5
5CX1500A 660. 00 7213 300.00* 6KNG 5.05
KT88 27.50 /214 300.00* 6KD6 8.25
4168 45.00 1271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
5728/ T1e0L 49.95 1325 P.0.R. 6L06/6MJ6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6MEG 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
812A 29.00 /609 95.00 12BY7 5.00
813 50.00 1735 36.00 12JB6A 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) 265-0731

Toll Free Number
800-528-0180
(For orders only)

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
it we are out of stock of an item.”

MK z electronscg

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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E.F. JOHNSON ROLLER INDUCTORS NI-CAD BATTERY CHARGERS

MODEL 229-0201-01 MODEL 229-0202-01
10UH at 3AMPS MAX. $36.99 18UH at SAMPS MAX. $44.99 ¥ UNIVERSAL CHARGER $19.99

*****t*t*********t*t*i****i***********t*************
UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS

d & Kk kk ok ke khk kg kg ok k ok kkdkkkkkk

Standard Size Micro Size
3.9 14 33 62 175 5 25
4.7 15 34 68 180 6 27
5 18 36 75 200 7 33 |
5.1 20 38 80 220 8 36
6.8 22 39 82 240 E 51
7 24 40 100 250 12 62
8.2 25 43 110 300 15
9.1 27 44 120 360 16
10 27.5 47 123 470 18
11 28 50 125 500 20
12 30 51 140 820 22
13 32 56 150 1000 24
*dxnkkx*NOTE ALL VALUES LISTED IN PICO FARAD**¥kid MALLORY CHARGER $23.99

PRICE INFORMATION
1 to 10 § .90ea. 11 to 51 $.80ea., 52 to 102 $.70ea.
103 and up call

khkkdkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkhkhkhhkkhhhkkkhkhhkhhkhhhkhihk
GOULD NI-CAD BATTERIES

AA size 1.25v at 500mahr new a $ 1.99
D size 1.25v at 4 AMPHR new h 7.49
GENERAL ELECTRIC NI-CAD BATTERIES

AA size 1.25v at 500mahr new a 2.99
195194 3,75y at 100mahr new 1.99
AA size 3.75v at 100mahr new 5 2.99
AA size pack of 10 12.5v

at 450mahr used a 5.99
Sub C Pack of 10 12.5v

at 2.5Amphr new ¢ 9.99

UNION CARBIDE NI-CAD BATTERIES
193817 3.75v at 2Z25mahr new a 2.99

GLOBE GEL-CELL BATTERIES
2v at BAMPHR GC280 new g 5.99
12v at 20AMPHR GC12200 new g 49.99
12v at 23AMPHR GC12300 new g 94.99

FAGLE PICHER GEL-CELL BATTERIES
12v at 1.5AMPHR CF12V1.5 new 4 11.99

GATES SEALED RECHARGEABLE LEAD ACID BATTERIES AND PACKS
2v at 2.5AMPHR D Cell new b 5.99
8v at 5AMPHR 4 X Cell used £ 14.99
12v at 2.5AMPHR 6 D Cells new £ 24.99
18v at 2.5AMPHR 9 D Cells new ¢ 29.99

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS
bv at 2.5AMPHR 3 D Cells wused e 10.00
12v at 2.5AMPHR 6 D Cells used ¢ 19.99
12v at 5AMPHR 6 X Cells wused e 24.99

dhkdkkhhhhkhkhhhhkhkhhkhhhhhkhkhkhthkikhkhkrhhhhhrhhhhhhhbhhhhhhhhkhhhkdhkhhhkhhhbrrhhkhhhhhhrhbhkhddhhhhbdhhhrhitdd

Toll Free Number “All_paris.may Belnew of @l
800-528-0180 Bl sndipari} mey ¢/ electﬂ"uc&

it we are out of stock of an item.” 3802 North 27th A\\'E., PhOQI'III, AZ B5017
(FOTOICIBIR OMNY) o o 00L.585.075¢ PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TR

ANSIS

TORS

TYFE PRICE PRICE TYPE PRICE TYPE PRICE
281561 525.00 2N5920 s 70.00 40608 RCA 5 2.48 BFY90 $ 1.50
IN1562 25,00 2M5921 80.00 40673 RCA 2.50  BLW6OCS 15.00
2N1692 25.00 ZN5922 10.00 40894 RCA 1.00 BLXG/ 12:25
2N2857 | L 2N5923 25.00 60247 RCA 25,00 BLX67C3 12,25
ZN2857JAN 410 2N5941 23.00 61206 RCA 100.00 BLX93C3 2221
ZN2857JANTX 4.50 ZN5942 40.00 62800A RCA 60.00 BLYB7A 1.50
2N2876 13.50 2N5944 10.35 62803 RCA 100,00 BLYSB8C3 13.08
2ZN2947 18.35 2N5945 10,00 430414 /3990RCA 50.00 BLY89C 13.00
2NZ2948 13.00 ZN5946 12.00 3457159 RCA 20,00 BLYS90 45,00
2N2949 15.50 2N5947 9.20 3729685-2 RCA 75.00 BLY92 13.30
2N3118 5.00 2N6080 6.00 3729701-2 RCA 50.00 BLY94C 45.00
2N3119 4,00 2N6081 7.00 3753883 RCA 50.00 BLY 351 10.00
2N3134 R B ZN6082 g.00 615467-902 25.00 < BLY568C/CF 30.00
2N3287 4.90 ZN60E83 9.50 615467-903 40,00 CZM70-28R 92.70
2N3288 4.40 ZN60B4 12.00 25C568 2.50 C25-28 57.00
2N3309 4.85 2ZN6094 11,00 25C703 36.00 C4005 2,50
2N3375 17.10 ZN6095 12.00 25C756A 7.50 CD1659 20.00
2N3478 2413 ZN6096 16.10 25C781 2.80 CD1899 20,00
2N3553 1.:55 2N6097 20.70 25C1018 1.00 CD1920 10.00
2ZN3553JAN 2.90 2N6105 21.00 25C1042 24.00 CD2188 18.00
ZN3632 15.50 2ZN6136 21,85 25C1070 2.50 CD2545 24.00
2N3733 11.00 2N6166 40.24 28C1216 2,50 CD2664A 16.00
IN3818 5.00 2N6267 142,00 25C1239 2.50  CDh3le7 92.70
2N3866 1.30 2N6304 Loafl 25C1251 24,00 CD3353 a95.00
2N3B66JAN 2,20 2N6368 30.00 25C1306 2.90.  CD3435 26.30
2N3866JANTX 3.80 2N6439 5531 25C1307 5.50 (CD3900 152.95
2N3866JANTXV 4.70 ZN6459 18.00 25C1424 2.80 cM25-12 20.00
2N3866AJANTXV 5.30 2N6567 10.06 25C1600 5.00 CM40-12 27.90
IN3I924 .35 2N6603 13,50 25C1678 2,00 (CM&40-28 56.90
2N3926 16.10 2N6604 13.50 2501729 32.40 CME50-12 30.00
2N3927 17.25 2N6679 44,00 25C1760 1.50 cTC2001 42.00
2N3948 I:s 75 ZN6680 80.00 25C1909 4.00 CTC2005 55.00
2N 3950 25,00 021-1 15.00 28C1945 10,00  CTC3005 70.00
2N3959 3,85 01-80703T4 65.00 25C1946 40.00 CTC3460 20.00
2N4012 11.00 35C05 15.00 25C1947 10.00 DV2B20S 25,00
2N4037 2.00 102=-1 28.00 25C1970 2.50 DXL100Q3e 70 22.00
ZN4041 14.00 103-1 28,00 25C1974 4,00 DXLZ2001B70 19,00
2N&407 2 1.80 103-2 28.00 28C2166 5. 50 DXL2002P70 14,00
2N4080 4.53 104P1 18.00 25C2237 32,00 DXL3501AP100F 47 .00
ZN4127 21.00 163P1 10.00 25C2695 47.00 EFJ4015 12,00
2N4416 2.25 181-3 15.00 A2X1698 POR EFJ4017 24 .00
2N&442T 1.25 210-2 10.00 Ad-12 154.45 EFJ4021 24,00
IN4L4428 1,85 269-1 18.00 AS0-12 24,00 EFJ4026 35,00
2N4430 11.80 281-1 15,00 A209 10.00 EN15745 20.00
ONLO927T 3,80 282-1 30.00 AZ83 6.00 FJI9540 16.00
2N4957 3,45 482 750 A283B 6. 00 FSX52WF 58. 00
2N4959 2,30 564-1 25,00 Al610 13,00 GE573% 25,00
2N5016 18,40 b98-3 15.00 AF102 2.50 (65386 25,00
2ZN5026 15,00 J03-1 15.00 AFY12 2.50 GMD290A 2.50
2N5070 18,40 704 4.00 AR7115 20.00 HEP76 4.95
2N5090 13,80 J09-2 11.00 AT41435-5 h.35 HEPS3002 11.40
2N5108 3.45 711 4.00 B2-8Z 10,70 HEPS3003 30,00
IN5109 1.70 733=-2 15.00 B3-12 10.85 HEPS3005 10,00
2N5160 3.45 7198-2 25.00 Bl2-12 15.70 HEPS3006 19,90
2N5177 21.62 3421 28.00 BALO204125 152.95 HEPS3007 25.00
2ZN5179 1.04 3683P1 15.00 BF25-35 56,25 HEPS3010 11.34
2N5216 56.00 3992 25,00 B40-12 19,25 HFB003 10.00
2N5470 75.00 4164P1 15.00 B70-12 55.00 HFET2204 112.00
2N5583 .45 4243P1 28.00 BF272A 2,50 HP3582] 38.00
2N5589 9,77 4340F3 18.00 BF(Q85 2.50 HP358268 312.00
2N5590 10.92 4387P1 27.50 BFR21 2.50 HP35826E 32.00
ZN5591 13.80 7104=1 28.00 BFRS90 1.00 HP35831E 30.00
2N5596 99,00 1249=2 10.50 BFRO1 1,65 HP35832E 50.00
2N5636 12,00 7283-1 37.50 BFR99 2.50 HP35833E 50.00
2N5637 15,50 7536-1 30.00 BFT12 2.50 HP35859E 75,00
ZN5641 12.42 77941 10. 50 BFW16A 2,50 HP358B66E 44,00
2N5642 14,03 7795 15.00 BFW17 2.50 HXTR2101 44.00
2N5643 25,50 7795-1 15.00 RFWQ2 1.50 HXTR3101 7.00
2N5645 13,80 7796-1 24,00 BFX44 2.50 HXTR5101 31.00
ZN5646 20.70 7797-1 36.00 BFX48 2.50 HXTRA104 G8.00
2ZN5651 11.05 40081 RCA 5.00 BFX65 2.50 HXTR6105 31.00
IN56H9 1 18.00 40279 RCA 10.00 BFX84 2.50 HXTR6106 33.00
IN5T 64 27.00 40280 RCA 4,62 BFX85 2.50 J310 1.00
2N5836 3.45 40281 RCA 10.00 BTX86 2.50 J02000 10,00
2N5842 8.45 40282 RCA 20.00 BFX89 1.00 Joz2ooil 25.00
INSB4LT 19.90 40290 RCA 2.80 BFY11 2.50 J04045 24.00
2N5849 20.00 40292 RCA 13.05 BFY18 2.50 KD5522 25,00
IN5913 3.25 40294 RCA 2.50 BFY19 2,50 KJ5522 25,00
2N5916 36.00 40341 RCA 21.00 BFY 39 2.50 M1106 1373
Toll Free Number .. pats may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
300_528_0130 surpl_us, an_d parts may be
substituted with comparable parts

if we are out of stock of an item."”

For information call: (602) 265-0731

MK z electromjcs
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RF TRANSISTORS (CONTINUED)

M1107 $16.75 MRF458 $20.70 NEO2160ER $100.00 spl1009 $15.00
M1131 5.15 MRF464 25.30 NEO21350 5.30 5D1009-2 15.00
M1132 7.25 MEF 4606 18.97 NE13783 61.00 SD1012 10.00
Ml1134 13,40 MRF472 1.50 NEZ1889 £3.00 SDl1012-3 10.00
M9116 29.10 MRF475 3.10 RES57835 5.70 SDi012-5 10.00
M9579 6.00 MRF&476 3.16 NEG4360ER-A 100,00 SDI0L3 10.00
M9580 195 MRF477 20.00 NE64480 (B) 95.00 SD1013-3 10.00
M9587 71.00 MRF4T79 8.05 NE73436 2.50 SDi013=7 10.00
M9588 5.20 MRF492 23.00 NE77362ER 100.00 SDh1016 15.00
M9622 5.95 MRF502 1.04 NE98260ER 100,00 SD1016-5 15.00
M9623 193 MRF503 6.00 PRT8637 25.00 SD1018=-4 13.00
M9624 9.95 MRF504 7.00 PT3127A 5.00 SD1018~6 13.00
M9625 15.95 MRF 509 5.00 PT31278 5,00 SD101B=-7 13,00
M9630 14.00 MRF511 10,69 PT3127C 20,00 sSDI1O1B-15 13.00
M9 /740 27.90 MRF515 2.00 PT3127/D 20,00 SD1020-=5 10.00
M9741 27.90 MRF517 2.00 BT312/E 20,00 sSbl1028 15.00
M9755 16.00 MRF325 3.45 PT3190 20,00 SD1030 12.00
M9780 3.0 MRF559 1.76 PT3194 20.00 SDLO30-2 12,00
M9827 11.00 MRF587 11.00 PT3195 20.00 SD1040 5.00
M9848 35.00 MRF&05 20.00 PT3537 7.80 SD1040-2 20.00
M9850 13.50 MRFG618 25.00 FT4166E 20.00 SDLO40-4 10.00
M9B51 20,00 MRF626 12,00 PT4176D 25.00 SD1040-6 5.00
MOB60 8.25 MRFG&62H 8.65 PT41B6B 5.00 SD104&3 12.00
M9B8&7 2.80 MRF629 3.65 PT4209 25.00 SD1043-1 10.00
M99(08 6.95 MRF641 25,30 PT&4209C/ 5645 25.00 SD1045S 3.75
M9965 12.00 MRFb44 27.60 PT4556 24.60 SD1049-1 2.00
MM1500 25.00 MRF646 29.90 PT&570 1.50 SD1053 4.00
MM1550 10.00 MRF648 33.35 PTa4577 20.00 SD1057 10.00
MM1552 50.00 MRF816 15.00 PT4590 5.00 SD106S 4.75
MM1553 50,00 MRFE23 20,00 PT46]12 20,00 SD1068 15.00
MM1607 .45 MRFB46 44,85 PT4628 20,00 SD1074-2 18.00
MM1614 10.00 MRF892 35.50 PT4640 20,00 SD1074-4 28.00
MM1B810 15.00 MRF894 46.00 PT4642 20.00 SDL074-5 28,00
MM1B810 15.00 MRFS01 3 Lead 1.00 PT5632 4,70 SD1076 18.50
MM1943 1.80 MRF901 4 Lead 2.00 PT5749 25.00 SD1077 4,00
MM2608 5.00 MRF902/2N6603.JAN 15.00 PTHOL2 25.00 SD1077-4 4.00
MM3375A 17.10 MRF902B 18.40 PTHA19 20.00 SD1077-6 4.00
MM4G429 10.00 MRFI04 2.30 PTHT08 25,00 Sp1078-6 24,00
MM8000 l1.15 MRFI05 2.55 PT&709 25.00 sploso-7 7.50
MMBOOD6 2.30 MRF211 2.50 PT6720 25.00 SD1080-8 &,00
MMBO1L1 25.00 MRF965 2.55 PTE510 15.00 SD1080-9 3.00
MPSU31 1.01 MRF966 3.55 PT8524 25.00 SD1084 8.00
MRAZ2023-1.5 42.50 MRF1000MA 32.717 PT8609 25.00 SD1087 i5.00
MRF 134 10,50 MRF 1004M 31.05 PT8633 25.00 SD1088 22.00
MRF136 16.00 MRF2001 41.74 PT8639 25.00 SD1088-8 22.00
MRF171 35.00 MRF2005 54.97 PT8659 25.00 SD1089=5 15,00
MRF208 11.50 MRF5176 24,00 PT8B679 25,00 SD1090 15.00
MRF212 16.10 MRFEO0D4 2.10 PTB708 20.00 SD10%94 15,00
MRF221 10,00 MSC1720-12 225,00 PTB709 20,00 SD1095 15,00
MRF223 13.00 MSC1821-3 125.00 PTB727 29 .00 SD1098=1 30,00
MRF224 13.50 MSC1821-10 225,00 PT8731 25.00 sn1100 5.00
MRF227 345 MSC2001 30. 00 PTB742 19.10 Sn1109 18,00
MRF230 2.00 MSC2010 93.00 PTB/87 25,00 SpDll15=2 7.50
MRF231 10.00 MSC2223-10 245,00 PTB828 25.00 SD1115=3 7.50
MRF232 ¥2:07 M5C2302 POR PT9700 25,00 SD1115-7 2.10
MRF237 3.15 MSC3000 35.00 PT9702 25.00 SDI116 5.00
MRF238 13.80 MSC3001 38.00 PT9783 16.50 SDllls 22.00
MRF2139 17.25 MSC72002 POR PT9784 32.70 SD1119 5. 00
MRF245 35.65 MSC73001 POR PT9790 56,00 SD1124 50.00
MRF247 31.00 MSCB0064 35.00 PT31083 20.00 sD1132-1 15.00
MRF 304 36.00 MSCB0091 10.00 PT31962 20,00 SD1132=4 12.00
MRF306 50.00 MSCE0099 3.00 FTX6680 20.00 SD1133 g9.50
MRF313 11.15 MSCB80593 POR RE3754 25.00 SD1133-1 10.00
MRF314 29.21 MSC80758 POR RE3789 25,00 SD1134-1 2.50
MRF315 28.86 MSCB2001 33.00 RF35 16,00 SD1134=4 12.00
MRF316 55.43  MSCB2014 33.00 RFBS 17.50 SD1134-=17 12.00
MRF317 63.94  MSCB2020M 130.00 RF110 21.00 SD1135 10,2

MRF412 18.00 MSCB2030 33.00 S50-12 23.80 SD1135-3 12.00
MRF420 20.12  MSCB3001 40,00 53006 15.00  SDP1136 12.50
MRF42 1 25,00 MSC83003 82.00 $3007 10,00 SD1136=2 12.50
MRF422 38.00  MSC83005 70,00 S$3031 22.00 SD1143-1 10,00
MRF427 17.25 MSCB83026 POR SCA3522 5.00 Spl143=3 17.00
MRF428 63.00 MSc83303 POR SCA3523 5.00 SD1144 4,00
MRF433 12.07 MSC84900 6,00 SD345 5.00 SD1145-5 15,00
MRF449/A 12.65 MT4150 14,40 SD&445 5.00 SD1146 15.00
MRF450/A 14,37 MI5126 25.00 SD1004 15,00 SD1147 15.00
MRF&452/A 17.00 MT5596(2N) 99.00 sSD1007 15.00 SD1188 10.00
MRF453/A 18.40 MT5768(2N) 95.00 SD1007-2 15.00 Spl189 24 .00
MRF454/A 20.12 MTB762 25,00 SD1007-4 15.00 spi200 1.50
MRF455/A 16.00 NED2136 2.00 SD1007-5 15.00 sD1201-2 15.00

Toll Free Number

“All parts may be new Of

SMH z electromnics
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RF Transistors (continued)
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Relays

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 inch.

”$8.99 or 2 For $15.99 or 10 For $60.00

57.99 or 2 For $13.99 or 10 For $50.00

COAXIAL RELAY SWITCHES SPDT

FXR
Part # 300-11182
120Vac Type BNC DC to 4 GHz.

FXR
Part #
120Vac Type BNC Same

| Part # 316-10102-8 300-11173

115Vac Type BNC DC to 3 GHz.

) FSN 5985-543-1225 FSN 5985-543-1850
$29.99 $539.99 $39.99
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Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ARRL VHF QSO PARTY
Staris: 1800 UTC June 8
Ends: 0300 UTC June 9

Sponsored by the ARRL, the object is to
work as many amateur stations in as
many different ARRL sections and coun-
tries as possible using authorized ama-
teur frequencies above 50 MHz. Note that
these rules were taken from previous
years' contests and no changes were an-
ticipated, This year's rules were not avall-
able early enough to make this column, so
you may want to check QST for any last-
minute changes.

Operating categories include single op-
erator using multi- or single band, or multi-
operator, Single-operator stations must
use one person for all operating and log-
ging functions. Single-operator stations
may submit single-band scores for 50, 144,
220, 432, and 1296-and-up categories. Con-
tacts may be made on any and all bands
without jeopardizing single-band-entry
status. Such additional contacts are en-

ONTESTS

Multi-operator stations must locate all
equipment (including antennas) within a
J00-meter-diameter circle.

Stations may be worked once per band,
regardless of mode. Each QS0 must be
acknowledged, one-way exchanges do not
count. Foreign stations may work only sta-
tions in the USA, Canada, and US posses-
sions for contest credil.

Retransmitting either or both stations,
or use of repeater frequencies is not per-
mitted. Contest entrants may not transmit
on repeaters or repeater frequencies on 2
meters to solicit contacts. Use of the na-
tional calling frequency, 146.52, or imme-
diate adjacent guard frequencies is also
prohibited. Only recognized simplex fre-
quencies may be used, such as 144,90-
145.10, 146.49/.55/.58, and 147.42/.45/.48/
51/.54/.57 MHz on the 2-meter band. Local
option simplex channels and frequencies
adjacent to the above that do not violate
the intent of the contest rules or the spirit
and Intent of the band plans as recom-
mended in the ARRL Repeater Directory
may be used for contest purposes.

All operation must be fixed, portable, or
maobile under one call from one ARRL sec-
tion. A transmitter used to contact one of

couraged and should be reported. more stations cannot be used under any
1985 WORLD SSB CHAMPIONSHIP CONTESTS
CLAIMED SCORES
States/
Callsign QS0s Provinces Countries Claimed Score
20-Meter Single Op
1. NRSM 1680 59 51 1,082,300
2. KA1GG 924 50 65 814,775
3. Wi1BR 904 54 58 775,040
4. WSFO 913 57 48 572,250
5 OK1TN 534 46 56 445230
20-Meter Multi-Op
1. K§LZO 1473 56 57 832,815
2. KE7C 1171 55 29 558,860
3. KA1YR 501 48 54 360,500
4, KDSRW 411 48 13 133,045
5 WBQOIZ 343 39 14 96,460
40-Meter Single Op
1. KESCV 1200 56 47 704,520
2. K4XS 1156 53 38 567 840
3. NBYK 1012 55 32 539,400
4, KESIV 1009 53 30 443 635
5. NC2V 831 52 20 344 520
40-Meter Multi-Op
1. K3TUP 1381 55 29 597.240
2 KYRS 1139 55 28 512940
3. WA4X) 290 a7 a2 468 585
4. NADDS 1151 54 12 385,770
5. KS90 946 55 22 374,990
160-Meter Single Op
1. N7DFR® 1177 56 13 411,240
2. WREJ 1152 56 13 401,580
3. KI2M 841 54 27 363,690
4. WBONUL 575 55 9 282,880
5 W10DY 690 47 15 228,680
160-Meter Multi-Op
1. WBEBIFP 1054 58 B 340,160
2. WQCEM 1084 56 5 332,450
3. WERA 754 56 15 272,995
4, NO4R 871 53 8 268,095
5. WA4JXI 536 54 33 250,995
Claimed scores for the 15-meter and 75-meter events will appear in a future is-
sue. Final results will appear this fall.

CALENDAR

Worldwide South America CW Contest

CARF Canada Day Contest

IARU Radiosport Championship
CQ Worldwide VHF WPX Contest

SARTG Worldwide RTTY Contest

Late Summer QRP CW Activity Weekend

ARRAL Simulated Emergency Test

ARRAL Sweepsiakes—Phone

Jun 8-9

Jun 8-9 ARRL VHF QSO Party
Jun 22-23  ARRL Field Day

Jun 28-30  Summer SMIRK Party
Jul 1

Jul 13-14

Jul 20-22

Aug 3-4 ARRL UHF Contest

Aug 17-18  New Jersey QSO Party
Aug 17-18

Sep 14-15  ARRL VHF QSO Party
Sep 14-16  Washington QSO Party
Sep 28-29

Oct 5-6 ARRL QSO Party—CW
Oct 12-13 Rio CW DX Contest

Oct 12-13 ARRAL QSO Party—Phone
Oct 19-20

Nov 2-3 ARRL Sweepstakes—CW
Nov 16-17

Dec 7-8 ARRL 180-Meter Contest
Dec 14-15 ARRL 10-Meter Contest

other call during the contest period, with
the exception of family stations where
more than one call is assigned to one lo-
cation by FCC/DOC. Also, one operalor
may not give out contest QSOs using
more than one calisign from any one
location.

Only one signal per band at any given
time is permitied, regardiess of mode.
While no minimum distance is specified
for contacts, equipment should be capa-
ble of real communications (i.e., able to
communicate over at least a mile). Multi-
operator stations may not include QS0Os
with their own operators except on fre-
quencies higher than 2.3 GHz. Even then,
a complete, different station must exist
for each QS0 made under these condi-
tions.

Above 300 GHz, contacts are permitted
for contest credit only between licensed
amateurs of Technician class or higher us-
ing coherenl radiation on transmission
(e.g., laser) and employing at least one
stage of electronic detection on recalve,

EXCHANGE:

Name of section, VE province, or DX
country. Must be acknowledged by both
operators for credit by either.

SCORING:

Count one point for each complete 50-
or 144-MHz QSO, 2 points for 220 or 420

MHz, and 3 points for 1215 MHz and
above. Crossband QS0s do not count.

Multipliers are sach ARRL section in
the contiguous 48 states (63 maximum),
each Canadian province (maximum 12),
and each DXCC country (excluding W and
VE). Multipliers count once per band.

REPORTING:

Entries must be postmarked no later
than July 11th and sent to the ARRL, 225
Main Street, Newington CT 06111. Official
entry forms are avallable from the same
address for an SASE. Usual ARRL disgual-
ification rules apply. Usual awards to top
scorers in each ARRL section, some lim-
ited to where significant effort or compe-
tition is evidenced. Multi-operator entries
are not eligible for single-band awards.

WORLDWIDE
SOUTH AMERICA
CW CONTEST

Starts: 1500 UTC June 8
Ends: 1500 UTC June 9

Sponsored by Electronica Popular mag-
azine of Rio de Janeiro, Brazil, this contest
will be held annually on the second week-
end of June. Use all bands, 80 through 10
meters, on CW only; crossband conlacts
are not valid. Only contacts between

journals should make full use of.

publication that nearly pays for Itself!

NEWSLETTER OF THE MONTH

Sunny southern California is the home of the Fresno Amateur Radio Cilub,
publishers of Skip, June's Newsletter of the Month.

It's readily apparent that Editor Don Mayer NGEMV has his hands full covering
the varied activities of this active and growing club. Yet Don somehow manages
to include just about everyone in each issue, a trick that editors of faltering

Like many of our winners, Skip is printed in a magazine-like format which bal-
ances editorial content with paid advertising. The result is a professional-looking

To enter your club’s newsletter in 73's Newsletter of the Month Contest, send
it to 73, BO Pine Street, Peterborough NH 03458, Atin: Newsletter of the Month.
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®

0 Escorted and hosted by Radio Peking. 0 Control your TYRO, YCR, or CABLE
& IMus_t comprehensive 22 day tour. TV from Any Room!
uire Cost; polentil ok Denrits. 0 Works on most infrared controlled devices.

Send phone number for reply.
0 e Immediate Shipping — Wholesale & Retail
e Paul Hale, 1619 N. Rover St.
Colorado Springs, CO 80907 303-633-4795 Q MERRIMAC

SATELLITE 008493229
000600006@060 MERRIMALC, E-C TO ORDER

Wi 53561 & INFO

SR

s s
= g o e
S NEMAL ELECTRONICS$x
E .' '.;'..‘;* e
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/. k1 5 '\QQ Grounding strap, heavy duty tubular
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As an added bonus, the 1985 U.S. Callbook EEE‘SH ?g;';.ﬁmﬁ‘g’h-el T ;'3::' YRHIDNCREkS . o
also lists the amateurs in Canada and Mexico! AGBL 97% shield 11 aa. Ay g % FREE CATALOG
o (equiv, Belden 8214) .. 31e/it. T
You get the complete and accurate U.S. Heavy Duly Rotor GHEIE 2-16 ga, 6-18 ga. 6ellt. COD add $2.00—FLA. Res. add 5% Sales Tax
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real value! Cable—Shipping $3.00 per 100 ft.
The best just got better! 12240 NE 14th Ave., Dept. 73, No. Miami, FL 33161 Call (305) 893-3924

Of course, Canadian and Mexican amateurs
are also listed in the 1985 Foreign Callbook.
Don't delay! The great new 1985 Callbooks
were published December 1, 1984.

Order your copies now!

Each Shipping Total

0oU.S. Callbook $21.95 $3.05 $25.00

oForeign Callbook 20.95 3.05 24.00

Order both books at the same time for
£45.00 including shipping within the USA.

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. lllinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.

The U.S. 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 $15.00 per set
including shipping. Specify U.S. or Foreign
supplements when ordering. lillinois res-
idents add 6% sales tax. Offer void after
November 1, 1985.

rcallbook w

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

Tel: (312) 2346600 E @
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South American stations and stations in
other continents are considered for scor-
ing. A station may only be worked once on
each band. Entry classes include single
operator, single band or allband, and
multi-operator, single transmitter (multi-
band only).

EXCHANGE:

RST and consecutive QS0 numbar
starting with 001.

SCORING:

Each QS0 counts 2 points. Conlacts be-
tween South American stations count
only as multipliers, not as QS0 points. For
South American stations the multiplier is
the number of differant countrias worked
on each band. For others, the multiplier is
the number of different South American
prefixes worked on each band. The final

score is the sum of QS0 points multiplied
by the sum of multipliers.

AWARDS AND ENTRIES:

Certificates will be awarded to the three
top-scoring stations in each class and to
the top scorer in each country. A separale
log for each worked band must be sent no
later than Aug 31st to WWSA Contest
Committee, PO Box 18003, 20772 Rio de
Janairo, RJ Brazil.

ARRL FIELD DAY
Starts: 1800 UTC June 22
Ends: 2100 UTC June 23

Note that these rules were taken from
previous years' contests and no changes
were anticipated. This year's rules were

not avallable early enough to make this
column, so check QST for any last-minute
changes.

Sponsored by the ARRL, the contest is
open to all amateurs in the ARRL Field Or-
ganization plus Yukon and NWT. Foreign
stations may be contacted for credit, but
are not eligible to compete. The object is
to work as many stations as possible un-
der less-than-ideal conditions. Operating
times are limited, depending on your op-
erating class; check rules below.

Entry categories are classified by the
maximum number of simultaneous trans-
mitted signals, followed by the designa-
tion of the nature of the individual or
group participation. Below 30 MHz, a
transmitter must remain on a particular
band for at least 15 minutes once used for
a contact on that band. During this 15-min-
ute period, the transmitter is considered
to be transmitting a signal (even if it is not)
for purposes of determining transmitter
class. Switching devices are prohibited.

Class A consists of club and non-club
poriable stations specifically set up for
Field Day. Such stations must be located
in places that are not regular station loca-
tions and must use no facilities installed
for permanent station use nor any struc-
tures installed permanently for FD use.
Stations must be operated under one call-
sign and under the control of a single li-
censee or trustee for each entry. All
equipment (including antennas) must lie
within a 300-meter-diameter circle. All con-
tacts must be made with transmitters and
recelvers operating independent of com-
mercial mains. Entrants who, for any rea-
son, operate a transmitter or receiver from

BROOKFIELD
Z00

QSL OF THE MONTH

To enter your GSL, mail it in an envelope to 73, B0 Pine Street, Peterborough NH 03458,
Attr: QSL of the Month. Winners receive a one-year subscription (or extension) to 73. Entries

not in envelopes cannol be acceplad.
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commaercial mains for any contacts will be
listed separately at the end of their class.

Any Class A group whose entry classi-
fication Is two or more transmitters (non-
Novice) may also use one Novice/Techni-
clan operating position (Novice bands
only) without changing Its basic entry
classification. This station (including an-
tennas) should be set up and operated by
Movice and Technician licensees and
should use the callsign of one these oper-
ators.

Class B consists of non-club portable
stations set up and operated by not more
than two licensed amateurs. Other provi-
sions are the same as for Class A.

Class C consists of mobile stations in
vehicles capable of operation while in mo-

tion and normally operated in this manner,
including antenna. This includes maritime

and aeronautical mobiles.

Class D consists of stations operating
from permanent or licensed station loca-
tions using commercial power. This group
of stations may only count contacts made
with Class A, B, C, or E Field Day groups
for polnts.

Class E stations are the same as Class
D except for using emergency power for
transmitter and receivers. They can work
stations in all classes.

Operators participating in FD may not
contact for point credit the FD portable
station of a group with which they partici-
pate. Any station used to contact one or
more FD stations may not be used under
any other call during the FD period, except
for family stations.

Each phone and each CW segment is
considered as a separate band. All voice
contacts are equivalent, and RTTY/ASCII
is counted as CW. A station may be
worked once on each band, and cross-
band contacts are not allowed. The use of
more than one transmitter at the same
time in a single band is prohibited, except
that a Novice/Techniclan position may op-
erate on any Novice band segment al any
time. No repeater contacts are allowed.

EXCHANGE:

Stations In any ARRL section send
Fleld Day operating class and ARRL sec-
tlon. A four-transmitter station in NJ
would send "4A NJ." Foreign stations
send RS(T) and QTH.

SCORING:

Scores are based on the number of valid
contact points times the multiplier corre-
sponding to the highest power used at any
time during the FD period, plus bonus
points. Phone contacts are one point
each, CW counts two points each. Power
multipllers are: 5 for using a dc Input
power of 10 W (20 W PEP) or less (5 W dc
output, 10 W PEP output) with a power
source other than commercial mains or
motor-driven generator; 2 for using a dc in-
put power of 200 W or less on CW and 400
W PEP or less on SSB; 1 for using any-
thing higher.

Batterles may be charged while in use
for Class C entries only. For other classes,
batteries charged during the FD period
must be charged from a power source in-
dependent of the commercial mains.

Bonus points will be adgded to the score
(after the muiltiplier is applied) to deter-
mine the final score. Only Class A and B
stations are eligible for bonuses:

1) 100% Emergency Power—100 points
per transmitter for 100% emergency
power. All equipment and facilities at the
FD site must be operated from a source
independent of the commercial mains.

2) Public Relations— 100 points for public
relations. Publicity must be obtained or a
bona fide attempt to obtain publicity must
be made, or operation conducted from a

public place (such as a shopping center),
Evidence must be submitted in the form of
a clipping, a memo from a BC/TV station
that publicity was given, or a copy of ma-
terial that was sent to news media for pub-
licity purposes.

3) Message Origination—100 points for
origination of a message by the club pres-
ident or other FD leader, addressed to the
SM or SEC, stating the club name (or non-
club group), number of operators, field lo-
cation, and number of ARES members par-
ticipating. The message mus! be
transmitted during the FD period, and a
fully-serviced copy of it must be included
with the FD report. The message must be
in standard ARRL message form or no
credit will be given.

4) Message Reply—10 points for each
message received and relayed during the
FD period, up to a maximum of 100 points.
Copies of each message, properly ser-
viced, must be included with the FD re-
port.

5) Satellite QSO—100 points can be
eamed by completing at least one QSO via
satellite during the FD period. The repeat-
er provision is waived for satellite QSOs
and a satellite station does not count as
an additional transmitter. Show satellite
QS0s as a separate band on the summary
sheet.

6) Natural Power—FD groups making a
minimum of 5 QS0s without using power
from commercial mains or petroleum de-
rivatives can earn 100 points. This alterna-
tive power source also includes batteries
charged by natural means (not dry celis).
The natural-power station counts as an
additional transmitter. If you do not want
to change your entry class, take one of
your other transmitters off the air while
making the natural-power QS0s. A sepa-
rate list of natural-power QS0s should be
enclosed with your entry.

7) WIAW Message—A bonus of 100
points will be earned by copying a special
ARRL FD bulletin sent over W1AW on its
regularly announced frequencies just be-
fore and during FD. This message can be
received directly from W1AW or by any re-
lay method. An accurate copy of the re-
celved message should be Included In
your FD report.

REPORTING:

Entries must be postmarked by July
24th; no late entries can be accepted. A
complete entry consists of a summary
sheet and a list of stations worked on
each band/mode during FD, plus bonus
proof. The list of stations worked on each
band or mode may take the form of official
ARRL dupe sheets or an alphanumeric
listing of callsigns worked per band and
mode. This list may be computer gener-
ated. Incomplete or lllegible entries will be
classified as check logs. A copy of FD
logs should be kept by your FD group but
should not be sent in unless specifically
requested by the ARRL. Normal ARAL dis-
qualification rules apply.

All entries and requests for official
forms should be addressed to; ARRL, 225
Main Street, Newington CT 06111. Include
a 97 by 12° SAE with 3 oz postage for a
complete Field Day entry package.

SUMMER SMIRK PARTY
Starts: 0000 UTC June 29
Ends: 2400 UTC June 30

Sponsored by the Six-Meter interna-
tional Radio Kiub (SMIRK). No crossband
contacts, muiti-operators, or partial con-

tacts. Check logs or dupe sheets are not
needed.

EXCHANGE:
SMIRK number and ARRL saction, for-



Busby Road, Oak Harbor WA 98277.

CONTEST COMMITTEE NEEDS HELP!

The World Championship Contests are growing each year! It is more than our
present staff can handle. 1986 is expected to break all records to date. Here's
your chance to join the volunteer staff of 73's prestigious contest committee. If
you understand contesting, we need YOU! Contact Bill Gosney KE7C, 2665 N.

eign state, province, prefecture, or coun-
try. Count ARRL sections in the 48 US
states only; KH6 and KL7 count as coun-
tries. Washington DC counts as a section
as well. Canadians count as provinces; all
others count as states, provinces, prefec-
tures, or countries.

SCORING:

Count 2 points for each SMIRK contact,
1 point for non-SMIRK QSOs. Add QSO
points and muitiply by number of ARRL
sections, foreign states, provinces, pre-
fectures, or countries worked for final
score.

| am trying to find a schematic for a La-
fayette model HE-80 receiver. Will pur-
chase or pay all costs for copy.

Norman Murchland
8440 Sheraton Dr.
Miramar FL 33025

(305)-431-2681

In order to resurrect my Centronics 101

HAM STATION

e e e e e O Tt
220 N. Fulton Ave. — Evansville, IN 47710
LARGE STOCK OF NEW EQUIPMENT

AT DISCOUNT PRICES
Orders & Quoles
Info & Service
Indiana Residents

AEA HEIL
ARRL

ALLIANCE

AMECO
AMERITRON
AVANTI

ASTRON

B&W

BENCHER
BUTTERNUT

CALL BOOK
COILCO

CONNECT SYSTEM
CUSHCRAFT
DAIWA

ENCOMM

HAL

ICOM
KLM

MFJ

SHURE

VALOR
WELZ
YAESU

CALL FOR PRICES ON
EQUIPMENT FOR OSCAR 10

Send SASE for our new & used equipment list.
MOMN-FRI 9AM-6PM = SAT 9AM-3PM

PRICES AND AVAILABILTIY SUBJECT TO
CHANGE. FREIGHT FOB EVANSVILLE.

“When You Buy, Say 73"

1-800-523-7731
812-422-0252
812-422-0231

HUSTLER
HY-GAIN

KANTRONICS
KENPRO
LARSEN

MIRAGE
NYE VIKING

TEN-TEC
UNADILLA

AWARDS:

Certificates for high-scoring SMIRK in
two divisions: US/Canada and foreign.
Certificates for high score in each ARRL
section and foreign state, province, pre-
fecture, or country.

ENTRIES:

Entries must be submitted on the Fall,
1981, edition of the official SMIRK log.
Single copies are available for an SASE
and photocopies may be used. Send log
requests and entries postmarked by July
31st to: Mark S. Anderson WB5NPK, 8932
Saddle Trail, San Antonio TX 78255.

AM HELP

printer, | need the following parts: refer-
ence number HD6, part number
525130001, part name *Packing,” and part

number 527363001, part name “Damper.”
These numbers are from Centronics’ tech-

nical manual for the Model 101 printer, re-
vision D, dated March, 1975, figure 8-5.

R. J. Pinkerton W4VMQ
2500 O'Neal Circle
Birmingham AL 35226

deg 'IE:ME ACE, MS4 $575.00 ;?Fcﬁ'l:mnmsnﬁmmtz 589.50
Filters .. . ... CALL FT207R 2MH T 139,50
ENCOMM Fvi101Z-Vio 105.00
Aok : *IQS'EE gﬁﬁhﬂm 1001 Autoluner £225.00
i H B 5 i !
3:;:?:” i VHF PA-140/10 2M Amp 9995
Murch UT-20004 Tuner
HDR-300 25 Sq. F1. Rotator $428.50 Ao HrOn AT S Tuner 219 95
ICOM
740/ Kayer 8579 50 - DEMONSTRATORS
27A 2M Mabile £59.95 CP-1 Computer Interface 316995
i gl 133'32 ENCOMM
402 432MHZ (Oscar 199,
i54 saoing oW 5208 0
15500 . :

S i ST-40C Base Chgr. 55.00
KANTRONICS ST:BBC Base Chgr. 1995
Interace Il . $179.85 SP-200 1, BMHZ- 160MHZ Walt Mir 79.95
Varifilter 49.95 5P.600 HE-500MHZ Watl Mir 126 50
KENWOOD SP.15M 1.8-150MHZ Mir 200W 49 95
TSB30S  §594 95 SP.250 1 6-50MHZ Mir 2KW 55 50
TS120S/CW 41950 HL-30U 430-450MHZ Amp . 275.00
151205 :1&9.33 HL-160%25 2M Amp 21950
TS520/CW 419, oo
1580 i 25 O2AT 2MH T $259 95
T35205€ gy 27A 2M Mobile 279 95
SESG 4 27A/Voice 299 95
G RIVEC S iy 45A 10W 440MHZ 269.95
TS-700A 2M All Mode igg gg e

v | ¥
E-g;ggazﬁm :h'? e 189.50 209 RHSW2MH. T $260 95
TW4000A /T one Duo Bander 459.00 200R2MH.T 17985
MIRAGE ; T
B-1016 10/160 2M Amp s:gg.gg a CLOSE-OUTS
B:819 3010 SNaTe ' AMT-1 Terminal Linit $279.95
TEN-TEC Woodpecker Blanker 109 95
444 Hercules Amp §egR.00 AMTOR Software-64 39.95
46 Omni D/B 469 .85
Trilon IV, CW 319.95 DRAKE
509 Argonaul 239,85 7ODOE Terminal $425.00
70 Cantury 21 _ 23895 ENCOMM
574 Century 21 Digual 28995 220up 220MHZH T §279 .95
229 2Kw Tunar 18995 440Up 440MHZ H.T. 249 95
243 Vio—Omni 15‘5-‘-"3 222up 220MHZ M T 269 95
283 Vio—Delta 115.0 442up 440MHZH.T 279 95
240 160M Xvir 99.00 HLB2V 10/80 2M AHn:Zp 135 50
YAESU HL-90U 430-450MHZ Amp 299 95
ELOAL 3 i e 283 150-160MHZ H T $209.95
I—_I"l."'EI-EH B Xvir 2 & 6 Mtr 42500 m?? Intﬂ ”EEE ngﬁ
FV9010M Scan Ulo 189 95
ETVI01R Xvir 2M 289 95 KANTRONICS
SPOC1 Sphr 29 50 Mini-Terminal $199.00
YR901, ¥YKS01 Reader, Keybrd (C) Egggg Radio Tap 149 00
FTA01D. FP301 469
FT221 2M All Mode 269.50 ICOM DAY! Saturday, June 22, 1985
FT221 wiPreamp : . ] ‘ :
FT208R 2M H.T 185.00 9:00 a.m, Till 5:00 p.m.

ATTENTION

5 SUBSCRIBERS

We occasionally make our mailing list available to
other companies or organizations with products or ser-
vices which we feel might be of interest to you. If you
prefer that your name be deleted from such a list, please

fill out the coupon below or affix a copy of your mailing
label and mail it to:

C.W. Communications/Peterborough
73 for Radio Amateurs
P.O. Box 931
Farmingdale, NY 11737

Please delete my name from mailing lists sent to other
comparnies or organizations.

Name
Address
City State Zip
for Radio
Amateurs

USED EQUIPMENT
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HAZER your RoHN25GTower | TAAMLLULIILL S
¢ Antenna and rotator mount on HAZER, VEHTIBAL

complete system trams tower In verticle

upright position. Great for DX
» Safety |lock system on HAZER operates Completely assembled and ready to use!
while raising-lowering & normal position. -Commercial quality, built to last -Light-
Never can fall. weight, sealed, weatherproof trap(s)
* Weight transferred directly to tower. Winch -Low loss end insulator -Handles up to
cable used only for raising & lowering. Easy 2000 watts PEP - Automatic band swit-

ching -For all transmitters, receivers &
transceivers -Tuner usually never re-
quired - Deluxe end feed connector, with
built in lightning arrestor, accepts PL-259
coax connector -Use as sloper or vertical

to install and use.

* Will support most antenna arrays.

» High gquality materials & work-
manship.

¢ Safety - speed - convenience - - Permanent or portable use - Easy to in- ; TR

smooth travel. . stall -Can be used without ,aﬁmg - At If your transmissions are ‘‘stepped on"
* Complete kit for 50" or less tower taches to almost any support -Excellent unless you keep saying OVER, you have

includes winch, cable, hardware and for all class amateurs - Insiructions in- L vt =T PPN “OVER-itig"’.

instructions. cluded -10 day money-back guarantee! LET FAXSCAN CURE IT!
Hazer 2-Heavy duty alum., 12 5q.1t. load $297.00 ppd. L ; .
Hazer 3-Standard alum.. Bsq.tt. load 213.00 ppd. ;aﬂéagg ;Pugﬂ 5,:?]{;1]5;?:;?;; B8 Y epRy ! The BPS adds a tons burst at'the beginning
Hazer 4-Heavy galv. steel, 16 sq.1l. load 278.00 ppd. EBEI'IdED 40 ED 1510 meters (527) 2 traps #V5-52 and end of each transmission.
Ball thrust bearing TB-25 for any of above 42.50 ppd. $54.95 pm‘s $4 Eiﬂ Slhiﬂlliﬁﬂ P NEVERBE “DOUBLED" AGAIN
As an alternative, purchase a Martin 50 ft. RG-58U, 52 ohm coax cable with PL-259 connector on The BP4 also generates the tone bursts and
M-13 or M- !B _aiuminurﬂ tower engi- each end - add $8.00 to above price. includes an automatic I-D timer adjustable
neered specifically for the HAZER We accept VISA/MC - give Card#, Exp. date, Signature from % to 10% minutes. It keeps you ‘le-
system. e SPI-RD DISTRIBUTORS. L gal' or prevents timing out that repeater.

GLEN MARTIN ENGINEERING INC. % Gricoam|  RoOm 105, P.0. Box 1538 |™wraes ALL CMOS CIRCUITRY
P.O. Box 7-253 Boonville, Mo. 65233 ] 14 |  Hendersonville, NC 28793 |mea =) A 9-volt battery runs it for months! Works
|. B16-882-2734 with most modern rigs.
— EACH AVAILABLE 4 WAYS

BPAC—$29; BP4C (assembled & tested
board with instructions)— $41.98;
BP3B—$49: BP4B (installed in cast-alumi-
num box, no connectors)—$57.98;
BP3A4—$B57; BP4A4 (same as above with 4-
pin connectors)—$65.98;

m The LIMZRK decoder kit converts your receiver into a
R - cw = XFE n special receiver or control. When a user-selected time-

for the Apple I, 1I+, lle tone combination is received, the output provides a relay BP3A8—$64; BP4A8 (with 8-pin connec-
Transmit & Receive with Software Only control for activating speakers or other devices. tors)—$71.98
INPUT: Audio from transceiver, scanner, elc. -
"o Tu REQUIHED OUTPUT: SPST (N.O.) relay. : BEEPERE AHE A
The Egbert ][+ has RTTY/CW/XFER TUREE v AENAN BELLIRY =
on the same disk! and features: split F!EA URES: Single or dual tones adjustable over 1LI'IE1E
screen operation, type ahead buffer, se- digit Touch Tone range * Adjustable response time » ] « E 85 E
lectable mark Slzliﬂyl:r:E shift and SDéEd Relfay outpul * Manual or auto reset * Single tone ON I i\ INC.
change modes and speeds from menu. Hehing st dipsrenstagle JANETESELEER S Upasales RD #1 Box 203A Gillett, PA 16925 ™
mailbox with selective call and save to -:::n12\l’|1l_l:i."lnlieri?milng of multiple boards for multi-digit
disk. Provisions for up to 9 canned sequential activation and reset.
messages on each data disk, and much APPLICATIONS: Call-up system » Repeater or commer-
maore. cial controls = Elc. limited only to your imagination »
FORMOREINFO,ORORDER,CALLOR LJM2RK decoder kit includes all component, relay, and
WRITE: P.C. Board. . . . $15 plus $1.50 shipping. . e o i
W.H. NAIL COMPANY Ao Rt 7
275 Lodgeview Drive LJMZRC enclosure kil includes molded case, speaker, ﬁ" Rﬂdl“
Oroville, Ca. 95965 input cable. . . .§5 pluﬁs $1.50 shipping. Al]‘ﬂt(‘“l‘ﬁ
M/C (916) 589-2043 VISA For information and to order write: e o ,
Egben ][+ =69.95 includes program, back up & THE METHENY CORPORATION Special Report:
documentation. USA Residents add $2.50 for 204 Sunrise Drive, Madison, IN 47250 Volunte
shipping. All othersadd $6.00. Ca. RHes. add 6%
sales tax
INCLUDE CALL SIGN WITH ORDER! B ACK ISSUES
— — —— Ten Millig
The Incred
CODE TRAINING ON THE APPLE l evAl
C.W. TUTORSOFT teaches Char- STATIONS

acter, Word, Callsign, and QSO
Phrase recognition. Gany o e il
FEATURES: Randomized, Interac- L - -

| tive routines, Programmed learning, e P s SRR
Automated Menus, Automatic grad- 1977 to June 1980
ing, Variable speed and pitch. ) e s i .. $3.00 ea.

e e i R C.W. TUTORSOFT, diskette and July 1980 to Present
“...received my moneys worth with just one Study Guide, $30 dollars, postpaid. $3.50 ea

I35 T C.W. TESTMASTER generates FCC-
e e e fouis Type QSO paragraph with 13 ran- Add $1.00 per magazine for ship-
most other magazines | receive {and write for) dﬂm" or user—pmgrammahlﬁ, varia- pll'lg 10 or more bﬂﬂk issues add

only gef cursory examination...” bles, i.e, Eﬂuﬂig“r RST, QTH, rig, etc.. $7.50 pPer order for Shlpplﬂg
—Fred Blechman, K6UGT Automated quiz scores user compre-

USA.. ... $15.00 for | year hension. Write for your copy today!
MExi_c:u, Canada $25.00 C.W. TESTM&STER, diskette and
‘Zu:r:gr; B S LELU RS EUIE | Study Guide, 30 dollars, postpaid. 73 for Radio Amateurs
5. lunds only PR
AR Back Issue Order Dept.
SN ¢

Permanent (U.S. Subscription) $100.00
Sample Copy $3.50 P : 80 Pine Street
AL Knoxville, IOWA 50138 Peterborough, NH 03458

CHET LAMBERT, WAWDR
1704 Sam Drnive » Birmingham, AL 35235 o, |\ | Ph. (515) 842-6256
TWIN OAKS ASSOCIATES

(203) 854-0271
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A STEP FORWARD
IN HF
COMMUNICATIONS

NO TUNERS!
NO RADIALS!
NO COMPROMISE!

Models From
160-10 Meters

"’ Cﬂmpanng antennas Frank mentioned to me that
the Isotron was S9 + 10 dB, whereas the outside
antenna was only $94 5 dB! Here, the Isotron actually
put out a better signal than the regular antenna!
Probably skip angle, ect., but who cares? The
performance of the Isotron 40 is just plain phenomen-
al."" See review in October 73, 1984,

Finally, a full size Antenna in a 3-dimensional
package. Perfect for limited space, RV's, Marine and
more

The Isotrons offer you excellent transmitting per-
formance along with low noise reception and a sensitive
receiving quality.

80-ME TER - $63.95 plus $4.75 Shipping
= 40 -METER - §52. ".Erlnﬂ Hﬂhﬁ"g_ :
110 Ipping

A0-40 Combination Eﬁ.ﬂl!‘rﬂ
ASK FOR PRICESONOTHE

, BILAL COMPANY el
S.R. 2, Box 62, Dept. 91 m
| Eucha, Ok. 74342 PH: 918-253-4094 NN

MOVING?

SUBSCRIPTION
PROBLEM?

Get help with your subscription by
calling our new toll free number:

1-800-645-9559*

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

If possible, please have your mailing label

in front of you as well as your cancelled

check or credit card statement if you are
having problems with payment.

If moving, please give both your
old address and new address.
* New York State residents call 1-800-732-9119.

“When You Buy, Say 73"

| convinced my club to buy a repeater controller
from ACC and I'm glad | did.

The group | belong to was looking to upgrade our system
and | was the one asked to investigate. Of course, we've
always been the best in our area but we needed more.
We needed a system that was reliable, easy to interface,
cost-effective, and something that would free-up the tech-
nical committee for more interesting projects than just
keeping the equipment running.

Everyone in the club put a few bucks into the pot and
it was ours!

We really use the features like the scheduler, remote
programming (from an HT, over the phone, or via a com-
puter terminal), informative voice messages and courtesy
tones, telemetry, remote bases, and the most sophisticat-
ed autopatch ever designed for amateur use.

Of course, the controller is state-of-the-art, commercial
quality, and built to last. Workmanship so solid even the
military uses them.

What impressed me even more, though, is the support
we get from the staff at ACC — both before and after
the sale. And they protect our investment through simple
plug-in software upgrades...new features and capabili-
ties that keep our club on top.

| feel good about recommending the Advanced Computer
Controls line of repeater controllers. After all, it's my club’s
money that was spent and my reputation that was on
the line.

Call or write for detailed specifications on the RC-850 and RC-85

Repeater Controllers.
compuier

qc controls, inC.

10816 Northridge Square * Cupertino, CA 95014 (408) 749-8330
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ETTERS
| Fenomets

| have had some trouble with my FT-301.
The RX and TX were offset about 130150
Hz on all bands in all modes, and you can
see the problem that will cause il you're
on RTTY.

While | don't pretend to take original
credit for this modification, | must say |
have never sean i in any ham magazine or
other publication (unless it pertained lo
the 101 series).

Apparently, on late production modeis
of the FT-301, Yaesu made a factory mod-
ification on the premix unit (PB 1439A) In
which TX 13.5 V dc s routed to pin 11 of
the board and is used to provide forward
bias to D701 via R723. This puts C720 (in
an rf voltage divider) across pin 8 of mixer
chip Q701.

The resull of the application of the TX
13.5 V dc 1o pin 11 causes enough loading
of premix oscillator Q702 to pull the crys-
tal frequency by approximately 150 Hz
This is due to the lower injection voltage
in TX only. The problem can be solved by
lifting the red wire connected to pin 11 (the
RX 13.5 V dc) off pin 11, thus aliowing the
injection voltage to the mixer 1o remain
consiant both in RX and TX. Tape the end
of the red wire.

| have noticed no adverse elfects in this
simple modification, and the RX and TX
frequencies are the same. My RTTY prob-
lem has been solved.

R. G. Lyon K4FXP
Satellite Beach FL

MAJORITY RULE

I'm not much of a letter writer, but | have
heard about all the noise | can stand over
the no-code license. Tha stand taken by
the ARRL was a reflection of the views of
its members. |1 people don't like it, then
they should join the group and let their
fealings be known. If the majority of hams
are in favor of the no-code license, then
why haven't they made their voice heard?
The only way for the hobby to be satisfac-
tory for the majority Is for that majority to
have a strong collective volce. In the mat-
ter of no-code, | think the wishes of the
majority have been carried out.

The excuse ol needing a no-code li-
cense for those who would like to design,
build, and otherwise enjoy the many fac-
ets of digital electronics is very weak and
not valid at all. All this super-fast transfer
of information is best carried out over wire
line anyway. How many hours of phone
time could you use in packet exchanges
before you spent the same amount that a
rig and antenna would cost?

Your idea of retesting for CW wasn't too
bad. That makes more sense than the no-
code. After all, there is still CB.

| enjoy your magazine and your ability
to make money! | am trying to use some
of your tips myseif.

Monte “Ron™ Stark KUTY
Nampa ID

IC-71A OWNERS

| have an IC-71A with a problem similar
to that mentioned in your review of Stop-
Scan in the February, 1985, issue.

The instruction manual claims that the
unit stops for 10 seconds then resumes
scanning. Mine stopped, but | had to de-
press Scan to start it again. Figure 7-3, on
page 20 of the manual, depicts a scan/
stop swiltch. | suspected that it was set in
the wrong position. Well, the 10-second
feature showed up after changing the
switch's position.

However, iwo new problems were
present. During scanning, the receiver
skipped stations, and | suspected that it
was due to an excessive scan speed. Re-
ferring back to Figure 7-3, | found scan ad-
juster R14. This pot was fully clockwise.
Tuming it fully counterclockwise caused
the scan to stop. | simply adjusted R14 un-
til the problem went away.

Still, | had the annoying problem of hav-
ing to push Scan twice to resume scan-

ning. Back inside the rig, | reset the scan/
stop switch to its original position. Now,
only one depression causes resumption of
scanning. And holding Scan down results
in continuous scanning. Much better. Fre-
quency stability is better than 100 Hz even

after 14 hours, and frequency accuracy is
better than 100 Hz, based upon copying an
SSB signal for one hour with no discerna-

ble change in pitch.

Edward J. Campbell
Yonkers NY

ALL THIS AND MORE

| really enjoyed “All This and PCIIl" by
Bob Lockwood W4FXI, in the March, 1985,
Issue. It was a useful application for the
portable pocket computer.

Upon entering the program | found that
the fixed- and variable-memory functions
did not work, but the keyboard-direct
mode did work as advertised. One thing
led to another, a fix was entered, and with
the assistance of WA1SZU and AF1A | de-
clded to add a few additional features.

The program lines in Listing 1 will: in-
crease variable- and fixed-memory space
to 80 instead of 16 characters, define
“space” to separate words for proper CW
timing, speed up the wpm adjustment, add
"7" to the CW table (using the period key),
and display the characters as they are
sent.

These are only our changes—please en-

DIM B$(1)*80: DIM
J=LEN B$(1)

1
4
7  A$=MID$(B$(1),C,1)
8

GOTO 13
13 WAIT O:

ter all the other lines as printed in the ar-
ticle. If anyone else comes up with other
enhancements, | would be most inter-
@sted In hearing from them.

Dave Faucher WA1UQC
Collinsville CT

WHY SHOOT J. R.?

In response o the letter from J. R. Rus-
sell in the March, 1885, issue: While cross-
banding Is legal under curmment FCC rules,
it is a very sleazy practice. It takes up 40-
50 kHz of spectrum that could be available
to other amateurs. |'ve been caught call-
ing CQ on a DX operator's “window"™ and
can testity to how rude these DX opera-
tors can be.

Al Winters WASFFV
Richmond CA

The whine of J. R. Russell KAQFCM in
your March, 1885, issue that foreign oper-
ators dare to use “Novice” bands for any-
thing other than CW prompts this reply:

You, sir, are typical of a growing number
of inconsiderate {deleted) who believe the
sun rises and sets according to the Amer-
ican practice and who blissfully ignore the
rest of the world.

You, | suppose, are one of the American
CW operators who consistently interfere
with public-service phone nets operating
between 3775 and 3725 kHz in Canada
and ignore all requests to QSY. Or are you
one of those boors who has decided that
it you can't operaie phone below 7100
kHz, then those damn foreigners can't ei-
ther?

For goodness sake, sir, get a Callbook.
Or a copy of the ARRL logbook. Or The
ARRL Handbook. Any of them will contain
a list of prefixes and/or band plans. And
listen, Listen a /ol. You may even discover
that there are operators beyond the
boundaries of the United States!

The United States has given the world
many wonderful things and has some of
the nicest, most considerate, and compe-
tent radio operators in existence. Unfortu-
nately, It has also given us Citizens Band
radio and J. R. Ruasell KAGFCM.

Robert Smits VETEMD
Surrey BC

Seems we've really struck a nerve here!
Both of you, though, have missed the
point,

Al—The operation was split-frequency,
not crossband, and occupled at most an
extra 3 kHz, assuming both stations were
using SSB. As for DX “windows, " there are
countries where these slices of spectrum

F$(1)*80

PRINT LEFT$(B$(1),C)
IF A$="." THEN LET A$="112211":

GOTO 100

85 1IF A$=" " THEN LET A$="0": GOTO 100

109 GOSUB 137

116 IF C<J THEN 6

120 F$(1)="": INPUT F$(1)

124 B$(1)="": B$(1)=F$(1): GOTO 4

126 B$(1)="": B$(1)="DE URCALL": GOTO 4
128 B$(1)="": B$(1)="UR RST IS": GOTO 4
130 B$(1)="": B$(1)="UR QTH": GOTO 4
132 B$S(1)="": B$(1)="UR NAME": GOTO 4
134 BEEP 1,28,90: RETURN

136 BEEP 1,28,300: RETURN

137 WAIT 0: RETURN

Listing 1. Enhancements to Lockwood's “All This and PCIII" in March, 1985.
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are the onfy spots avallable for use. A
gentleman will avoid treading upon them

out of goodwill.

Robert—Your criticisms are valid, but
to focus them all on a single Novice is
hardly fair. Remember when you were a
beginner?—Ed.

WHAT PRICE QSL?

To Amateur Radio Station H441A
Honiara, Solomon Isiands

| recently sent you a QSL card for a con-
tact we had on 40-meter CW, February
18th at 1210Z. | enclosed a self-addressed,
stamped envelope with Solomon Island
postage to be used to return your card to
me.

Today, | received my envelope back in
the mail. instead of the expected H44IA
card, you had retumed my card with a
note: SORRY BUT 50¢ STAMP DOES NOT
HELP TO RUN THIS END.

The 50¢ stamp was not intended to help
“run”™ your end. It was intended to pay the
postage for your card back to me. The
postage was adequate since you used my
SASE to return my card to me. If you can't
afford the hobby, you shouldn't be in it
The 50¢ Solomon isiand stamp cost me
more than $1.00 here and was simply a
goodwill gesture to defray your expense
for sending a QSL card to me.

| think you are a disgrace to amateur ra-
dio, since you are obviously trying to sell
QSL cards. | believe this is your home sla-
tion, not even a DXpedition operation, so
even a request for a donation would be out
of place.

| do not feel that your station should be
accredited to count for any of the DX
awards. | think it should be categorized
the same as a station with invalid creden-
tials. | will send a copy of this letter along
with copies of my return envelope and
both sides of my returned QSL card to all
of the major organizations who sponsor
DX awards and DX contests. In addition, |
will send a copy to the agency that licens-
es amateurs in the Solomon Islands. In
the US an amateur station is not to be
used for monetary gain, in any way,

Wamen Ash AK2H
Kingston NY

BLOOMING

Once in a while there comes along a
writer able to clearly and concisely ex-
press himself to the reader, one who ob-
viously knows his subject, and one who
wastes no words when writing. Such an
author is Robert Bloom WEYUY. Congrat-
ulations to the author for the writing and
to the Editor for publishing “Swr: A Mod-
emn Myth?™ in the February, 1985, issue.

How about having WEYUY write on am-
ateur applications for varying the height of
antennas with telescoping towers to ac-
commodate operational wavelength and
antenna height above effective ground?
Shouildn’t this increase effective radiated
power without more Watts input? What
are the techniques for “tuning” the an-
tenna height?

Or, how about a discussion and expla-
nation of the use of a variable-length di-
pole? Didn't the military at one time use a
2-reel steel tape at the center of a dipole
lo provide wavelength selection? There
must be a way, within amateur limits, to
successfully vary a dipole’s length.

Coral Gables FL



We are happy to provide Ham Help list-
ings free, on a space-available basis. We
are not happy when we have to take time
from other duties to decipher cryptic
notes scrawled illegibly on dog-eared
posicards 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 letl-
ters where appropriate. Also, please make
a “1" look like a “1,” not an “I." which
could be an "el" or an "eye." and s0 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.

| need the schematic and manual for a
Corbin-Farnsworth Scopette model SCPT-
4, circa 1960. The clicker accessory sche-
matic would also be helpful. The SCPT-4
is a piece of medical electronic equipment
showing EKG and EEG tracings on a slow-
decay phosphor scope. Copies and post-
age paid.

Ronald Young WB2JJX
36 Brompton Rd.
Garden City NY 11530

| need an owners/service manual for a
Regency HR-212 2-meter transceiver. | will
reimburse copying costs or will photocopy
and return the original.

James Lee WB4AGWX
5004 Ridge View Court
Fort Worth TX 76118

| need information on a Dynamic Com-
munications, Inc., 2-meter amplifier,
model 101-500D.

Stephen L. Ford NALNB
Rt. 1, Box 7
Bristol FL 32321

| need schematic and alignment in-
structions for a Hammariund model HQ-
105TR or HG-100, which | think is the HQ-
105TR without the CB transmitter. | will
pay the cost of copying and postage. Also,
| need schematics for an RCA WO-88A os-
cilloscope and a Hickock model 6000A
tube tester.

Paul Van Nostrand W4HVD
3725 Litford Circle
Tallahassee FL 32308

Does anyone have drawings of the coil
winder | have heard the old-timers talk
about?

Blll Boyer KASUBK
Route 4, Box 1078
Hattlesburg MS 38401

| am in need of parts for the Collins R-
380A receiver. | especially need two colls
(T-501 and Z-503) on the i-f subchassis (the
powdered iron tuning slugs in these two
coils are cracked). | would appreciate any
help in obtaining these parts.

Robert L. Wood WATDNN
PO Box 9474
Dededo, Guam 96912

| need the schematic, board layout, and
alignment data for a Bearcat 101 scanner.
Coples from Sam's SD-10 would help. | will

reimburse copying costs.
Lisle T. Hines K2QLA

11 Meadow Drive
Homer NY 13077

“When You Buy, Say 73"

AM HELP

| have acquired a tube-type model 100
VTVM made by Electronics Design, Inc., of
Irvington On Hudson, New York.

| need a service manual, which | will pay
for.

George H. Gaul K4FCJ
4904 92nd Si. W. Coral Bivd.
Bradenton FL 33507

I need technical or consumer informa-
tion on a tube-type National radio, model
no. HRO-50R, which | am trying to equip
with a bfo for single-sideband reception.

Any information will be appreciated.

Angelo Anello
PO Box 15926
Tampa FL 33684

| will pay for copies of the manual and/
or schematics for a Central Electronics rf
analyzer, model MM-1.

A. L. Marsden WNEGAOH
449 North Concourse Avenue
Montebello CA 50640

| am locking for a schematic and ser-
vice info for the Unimetrics SEA-COM 55
VHF FM marine transceiver. Has anyone
converted the rig to 2-meter FM? | will pay
copying and postage expenses.

Frank Burkholder KBQBM
702 N. Bryan
Okmulgee OK 74447

SCOPE SPECTACULAR

ELATDMAAMIAS

Flectronic Test Equipmernt

| need manuals for an Eico model 147
signal tracer and a Johnson Viking phone
patch. | will pay reasonable costs in-
curred.

Bill Fritsche K8SDZ
1512 W. California
St. Paul MN 55108

| need a 4-section electrolytic can ca-
pacitor, 20-20-20-30 xF, 850 voits.

Charles Schramm KA2JLC
28-28 35th Street
Long Isiand City NY 11103

Gertsch FM-9 Service Monitor sche-
matic and/or repair manual needed. Will
gladly pay all expenses.

Jim Turgetto WBEZRO
454 East Cypress Street
Covina CA 91723

: r~
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® Aental ® [easing

Model V-212

Model V-1050F

[@HITACH! PORTABLE OSCILLOSCOPES]|

MODEL ¥-212

X10 probes).

MODEL ¥-222

MODEL ¥-422
DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

MODEL ¥-1050F

(w/two X10 probes)

MODEL ¥-650

(w/two X10 probes)

RAG also carries a full line of RF and microwave test equipment.

DC to 20 MHz, 1 mV/div, Dual Trace
Features 8" Rectangular CRT
Full 2 year parts and labor warranty (w/two

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. ofiset for
DMM QOutput, Verticle Mode Trigger
6" CAT (w/two X1/X10 probes).

DC to 100 MHz, .5 mV/div, Quad Trace, Delayed
Sweep, Full T.V. Triggering, alternate time base

DC to 60 MHz, 1 mV/div, triple trace, delayed sweeap,
Full T.V. Triggering, variable trigger hold-off

$461.00

$536.00

$694.00

$1276.00

$906.00

CALL US TOLL FREE

1-800-732-3457

IN CALIFORNIA TOLL FREE

1-800-272-4225
RAG ELECTRONICS, INC. / 21418 Parthenia Street / Canoga Park, CA 91304 / 1-818-998-6500

B Master Change r 1
B VISA B COD R

W Monay Oidar m

B Chach

COD's mctra | requibred 25% deposit)

ADD FOR SHIPFING AND INSURANCE
$O 10525000, ..........co......$450
$251.00 10 $60000 ... ._..._...$6.50
$501.00 10 $75000 ....._.......$8.50
$751.00 10 $1000. .............$12.60
over $1000.00 . ................ 51500

WIWWE5] =Polaroid PRIMELINE
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73

NTERNATIONAL

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re-
ports from our foreign corresporn-
dents, we present the latest
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 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KW10.

BELGIUM

Miche! Bouchez ONGXN
Residence des Agaces 40
7310 Jemappes

Belgium

As | never saw anything from Belgium in
“73 International,” | take up my pen and
hope that you'll be interested by some
news from here.

We are about 4500 hams in Belgium,
with about 50% of us active. Calls are des-
ignated as follows:

ONQ —repeaters

ON1—only VHF and up (non-code exam)
OMN4 to ONT—all over the bands
ON8—for foreign hams in HF and VHF
ON9—for foreign only VHF and up

The calls issued were in the form: ON +
one numbar + two letters, but for 2 or 3
years the post office has issued: ON
one number + three letters with the first
one from A to J for Flemish hams and K to
T for French hams; the old calls are still in
use.

There are 3 grades of license, but the
call doesn't reflect the grade as in USA.
These are class A for input power limited
up 1o 125 W, B1 limitad to 250 W in HF and
125 W in VHF, B2 limited to 250 W in both
HF and VHF, and C limited to 500 W.

There are a lot of club stations all over

the country, but they don't have special
calls. These associations recaive calls like
parsonal ones. To receive a call, a club
must be sponsored by 2 licensed hams
who have to guarantee respect of the law
Only licensed hams may work on the sta-
tion.

There is an official QSL Bureau in Bel-
glum recognized by IARLU: It is UBA {Union
Beige des Amateurs). On the side here
are some small dissident associations
which practice what | call a war of Q5L
cards. Men or women who are not atfili-
ated with one or another association don'l
receive the QSLs. . .it is really a pity.

F
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CYPRUS
Aris Kaponides 5B4.JE
PO Box 1723
Limassol
Cyprus

DX INTERNATIONAL

We were informed recently that ZCds
from the British military bases were givan
separate DXCC status by the ARRL. There
are aboul a dozen ZC4 stations on the is-
land, and it seems that they are in greal
demand right now; we get a lot of quenes
from foreign amateurs about their fre-
guencies and times of operation. |, per-
sonally, have a regular sked with ZC4AB,
ZC4HA, ZCAJE, and SB4DN (who Is also
ZC4AM) on 28.500 MHz at 1800 UTC every
Monday, Wednesday, and Saturday. Andy
ZC4HA told me that he is usually QRV In
CW on 10,103 MHz at night. Alan ZC4AB
has no regular times but he is operaling
usually on 14.275, 21.275, 28.500, and
3.795 MHz. Alan has an excellent V-beam
which is directed towards Europe and
North America.

ZC4AM (who is also Andy 5B4DN) is op-
erating during the afternoons and eve-
nings when there is propagation on 10, 15,
and 20m. Look for him around 14.223. On
Saturdays during the daytime he is oper-
aling portable from the Salt Lake of Akro-
tirl with a 4-alement half-yagl beam stuck
into the soil of the lake with axcellent re-
sults. Another very active ZC4 is OM Mar-

Andy 5B4IR in his shack.
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tin ZCAMR, who is operating from the
other base (Dhekeiia) on the southeast
part of the island. | heard him many limes
on 20m.

On the 6th and 7th of April, the ZC4s
had an activity Easter weekend, operating
on all bands for the whole 48-hour period.
This was a very good chance for DXers to
work the ZC4s.

Now on the 5B4 side, there is good ac-
tivity on 20m and much less on the othes
bands. Regulars on 15m and 20m are
5B400, 5B41S, 5B40P, 5B4IR, 5B40K,
5B4JE, and SB4JR. On 40m we have
5840K, 5B4JR, 584JX, and 5B4JE. On 75m
| am QRV most evenings around 2100 to
2200 UTC on 3.795 MHz despite the fact
that my FL-2100 B has faulty bandswitch
contacts and is not working on 7om. |
hope to get a replacement soon from Ja-
pan and perhaps my station will be heard
a little better.

On 1.8 MHz there is no activity at the
moment. On the RTTY mode, 5B40P,
5B4MD, 5B4AMC, 5B4IT, 5BALP, 5B4HF,
and 5B4CV are quite active.

On S5TV, 5B4CV can be found on
14.230 MHz. 5B4JE has receive facllities at
the moment but soon he hopes to be on
the air on this mode with the assistance
of his harmonic, George 5B40V.

An interesting amateur from Limassol
Is Andy 5B4IR, who is ailso the QSL incom-
ing manager of CARS. Andy is an electron-
ics engineer, quite active on the bands,
and a good constructor. He is brewing an
HF linear at the moment, and together
with his FT-902 DM and 3-element triband-
er is going to be heard for sure.

CZECHOSLOVAKIA

Rudolf Karaba (OK3KFO ARC)
Komenskeho 1477/8

855 01 Topolcany
Czechoslovakia

CHAMPIONSHIP

September 3 to 12, 1984, the Second
Warld Championship in the Radio Orien-
tation Race was held In Kaero, Norway.
The representatives from Czechoslovakia
gained great success. They won 10 med-
als: 2 gold, 2 silver, and 6 bronze ones.
Eight runners with their coach, Popelik
OK1DTW, took part in the championship.

A MODERN RACE
An international contest took place in

the capital of the Korean Peoples’ Repub-
lic in August, 1984. It was held under un-
usual and almost tropical meteorological
conditions. 105 compelitors from G states
participated in it. After four difficult nomi-
nating contests, there were 12 competi-
tors chosen with their coach Parourek
OK2BEW and their referee Mikeska
OK2BFN. In the race the competitors com-
pete in four events: the reception of tele-
graphic callsigns, the transmission of
calisigns, the operation of the station (1
Watt output), and the orientation race.

EUROPEAN RECORDS

On July 5, 1984, the present European
record “Tropo™ was broken by propagat-
ing in the 433-MHz band, contacting the
station GWBVHI in locator YL 32f and the
station EABXS in locator SO 73d. The dis-
tance overcome was 2772 kilometlers.
GW8VHI was using TS-770E and PA with
the input of 50 Watts and a 19-element
yagi. QTH is 50 meters above sea level.
The station, EABXS, was working al the
mentioned time with: GBZDS, GAWIQ,
EI9Q, and GWBELR.

DXPEDITIONS:

In the second half of August, 1984, the
first expedition was working in the 1296
MHz band propagating “"“Earth Moon
Earth.” It was put into operation by
HBIMZQ and OE9PM.J. They were working
in Lichtenstein under the callsign HB@BM/
P and were using a parabolic antenna.
The transmitter used TH-328s for an out-
put of 600 Watts. They were listening to
the sun noise at a 13-dB level and made 15
complete contacts with 12 stations in
France, Great Britain, Luxembourg, The
Netherlands, Czechoslovakia, Sweden,
Canada, Australia, and the USA. Radio-
club OK1KIR from Prague in Crechoslo-
vakia also made some contacts.

AMSAT-OSCAR 10

OK1BMW and OK1DR had joined their
forces and deciphered RTTY transmis-
sions at the GB AO-10 B beacon in the
145.810 MHz band by an "off line" meathod.

Karel OK1BMW arranged the reception
of signals and their recording on tape. It
was also necessary to tune up the receiver
in such a way so that the tones from the
beat-frequency oscillator (bfo) might
match those of the low-frequency lilter of
the teleprinter converter (1275 and 1445
Hz). The oscilloscope attached to the re-
celver output served for tuning. The fre-
quency of 1275 Hz from the tone generator
controlled by a digital counter was
brought to the horizontal amplifier of the
oscilloscope. The receiver was tuned up in
such a way that at the sign signal, on the




screen an ellipse (Lissayous pattern for
the frequency 1:1) appeared. Some hours
later Jirka OK1DR, at his teleprinter sys-
tem with a screen, could read the news
from the tape and from memory; he typed
with a teleprinter.

DXCC IN CZECHOSLOVAKIA—TOP
FIVE STATIONS, (TO 10 OCTOBER, 1984)

CWI/Phone OK1TA 294/300
OK1ADM 315348 COKIMP  294/297
OK3MM  314/3s4 OKIMG  290/294
OK2RZ 313/333  ok1ADM  314/340
OK3EY 289/293  ouqTA  300/324
CW: OK2RZ  308/324
OK3JW  296/300 OK2JS  307/317

W

DOMINICAN REPUBLIC

M. F. Pimentel HIBMFP
Box 2191

Santo Domingo
Dominican Republie, W.I.

Confusion of the name of our country,
Dominican Republic, with the Island of
Dominica is the cause that contributes the
most to the loss of correspondence or the
QSL cards of HI.

Dominican Republic (HI) is the country
that shares the Espanola Island with Haiti
(HH). This island, of approximately 76,192
km2, belongs to the Major Antilles and is
located in the Caribbean Sea between Cuba
and Puerto RHico.

In the same Caribbean Sea and as part
of the Minor Antilles is the Common-
wealth of Dominica (J7, VP2D), with an
area of 751 km2. The volume of correspon-
dence that is misled to Dominica, whether
addressed right or wrong, is unbelievable.

To avoid this confusion, it is very impor-
tant to write on the envelope with clear
block letters, “Dominican Republic.” On
other occasions, QSLs and other kinds of
correspondence do not have the address
clearly written and this, added to a faulty
mail system, makes it impossible at times
to receive answers and confirmations.

Some days ago, | received a note from a
North American ham in which he asked
me to help him find a confirmation. The
address he had written was "San Pedro
Marco’ when the correct name of the city
is “San Pedro de Marcoris.” Another, from
New York, wrote underneath the PO Box
number: “Santo Domingo, Haiti." Hardly
ever does correspondence reach the in-
tended destination if wrong addresses are
used—particularly those that are long and
complicated. It is better to use PO Box
numbers or the QSL Bureau. But—is the
Bureau effective?

On certain occasions it is very effective,
but sometimes, no! A QSL arrives at the
HI Bureau and is processed. |f the ad-
dressee is up-to-date with his payments,
he will rapidly find the QSL in his booth.
The QSLs of those with accounts that are
past due end up in a commaon box.

But also to be taken into consideration
is that not everyone visits the QSL Bureau
regularly to withdraw the correspondence;
as a matter of fact, some do not go at all
for a long time,

If the contacts are of HI1, 2,3, or 8, it is
effective to use the Bureau or the PO Box
number of the station worked. If they are
of areas such as 4,5, 6,7, and 9, then it is
better to send them directly with the ad-
dress clearly written, keeping in mind the
need to always print at the end: DOMINI-

CAN REPUBLIC (or REPUBLICA DOMINI-
CANA) and not Dominica or Republic of
Dominica.

NEW PREFIX

Since the past 3rd of October, com-
memorating the second visit of Pope Juan
Pablo Il to the Dominican Republic, a new
prefix is on the air. The first stations to re-
ceive the new prefix were: HIODX, HIOMF,
and HIOMFP; among others that were later
on the air were HI®B and HIQC.

The new prefix will be In force until the
next month of March. The QSL address for
HIODX, HIOMF, and HIOBMFP is PO Box
2191, Santo Domingo, Dominican Repub-
lic. For HI@B and HIBC the address is PO
Box 1157 of the Radio Club Dominicano.

NEW BOARD OF DIRECTORS

A new Board of Directors was recently
elected for Radio Club Dominicano, pre-
sided over by Rosario de Morales HIBRPD,
wife of Otto Morales HIBOM, past presi-
dent of the organization. It is the first time
that a woman has been president of the
RCD, and she is accompanied by the fol-
lowing: William Read HIBWRE, Vice-Presi-
dent; Otto Morales HIBOM, Secretary; and
Victor Taveras HIBVAT, Cesar Desangles
HI8CQ, Joe Lomba HIBLE, Abed Nego
Montalvo HIBIH, Julio Felix HISJOF, and
Jorge Genao HISJLG.
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GREAT BRITAIN

Jeff Maynard G4EJA
10 Churchfields
Widnes WAS8 9RP
Cheshire

England

THE UK SCENE

| can remember in my award-hunting
years the difficulty of obtaining details of
some overseas awards. One would often
see a brief mention in the likes of 73 which
was sufficient to whet one's appetite, but
insufficient to make an application. Thus
followed the double frustration of seeking
full details and then waiting for the certif-
icate to arrive.

This particular problem will not exist for
the majority of 73 readers {i.e., those living
in the US) who are interested in the
Worked All Britain (WAB) awards. As well
as the Award Manager, G4KSQ (Brian Mor-
ris, 22 Burdell Ave., Headington, Oxford
OX3 BED, England), there is a US contact
point. Dave Bird AAGDB of 11226 Quinn
St., Downey CA 90241, will send a detailed
WAB information sheet in return for a
stamped and self-addressed envelope.

That such an information sheet is nec-
essary is without doubt when | look at the
basis of WAB. The basic award (WAB
areas) and the non-UK option (WAB Over-
seas Introductory Award) both require the
award hunter to collect contacts in differ-
ent map squares. The particular squares
are those based on a 10-km = 10-km grid
on UK Ordnance Survey (OS) maps. OS5
maps are the standard by which all maps
are judged in the UK and are produced by
a quasi-governmental body. However, the
10-km squares are unlikely to be found on
maps of the UK available elsewhere {(and,
if so, are highly unlikely to be numbered in
the OS style).

A special record book is available from
the award sponsors for $10.00 and can be
used to keep track of squares collected. If
that's too confusing then try the WAB
Counties Award which requires the collec-
tion of UK counties only (more like US

states than counties). Once again, Dave
Bird has the details.

Having extolled the virtues of a local
manager for UK awards, | am forced to ad-
mit that | do not currently have such for
the Cheshire Award which | look after. Any
offers?

| have briefly explained, in earlier col-
umns, differences between UK licenses.
Class A license holders can use all bands
whereas Class B can use only 144 MHz
and above. The only difference in qualifi-
cations is that Class A holders have
passed a Morse-code test. So anyone
wishing to upgrade from Class B (written
examination only) to Class A must learn
Morse code.

Unfortunately this has, to date, been an
activity confined to the aspirant’s house.
Class B licenses have not permitted the
holder to use Morse even on VHF bands.
They could, of course, listen to Morse any-
where for the purpose of practice, but
could not transmit.

On April 1st of this year, the Department
of Trade and Industry (the DTI—the UK
regulatory body) changed this for an ex-
perimental period of twelve months. Class
B license holders who wish to take advan-
tage of this must request permission in
writing and will be given a temporary “li-
cense variation." Anyone requesting a vari-
ation will be given one. The only direct
implication of this for US stations is the
potential for more Morse traffic on OSCAR
or EME (Class B license holders are not
permitted on 50 MHz).

You might, therefore, be able to work a
GB or G6 station on CW. The long-term im-
plication should be more Class A license
holders. Any action that promotes ama-
teur radio in this way is to be applauded.

My globetrotting continues (this is
being written aboard a Swissair flight to
Zurich!) and | am likely to be in New York
every five or six weeks. If any reader would
like the opportunity to buy me a beer,
please write and provide a phone number.
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GREECE

Manos Darkadakis SV1TIW
Box 23051

Athens 11210

Greece

At the inception of this column, partici-
pating countries were few. Today there are
many more, and recently | received a note
from the magazine saying that from now

on columns will be considered on an
every-other-month basis. Of course this is
fine with me, but it will compress all kinds
of information in a new “packed form."” |
hope the readers will soon be familiarized
with it.

A couple of weeks ago, we had the an-
nual “Cut of the Pie," and taking this op-
portunity, our union officials honored
three of my fellow amateurs for their con-
tribution to amateur radio. The first of
them, George SV1AA, is one of those pi-
oneers who for about 50 years now has
been supporting all radio activities in this
country. The other two, George SV1AB
and Costas SV1DH, were honored for a
common effort concerning transequato-
rial propagation. Costas, whose article in
QST was elected “The Article of the Year"
for 1981, has spent many, many hours ex-
perimenting and recording the results of
his experiments with ZE2JV in Zimbabwe
and ZS6PW in South Africa, the stations
on the other end of the line.

More on Costas and his experiments in
a future column where he will be pre-
sented properly.

Finally, | would like also to mention an
announcement which was made during
this small celebration about an amount of
money which was given by the Greek gov-
ernment to our union in order to equip our
headquarters. This happened for the first
time in our history, and | wish and hope
this to be the beginning of a fine coopera-
tion.

One more brief news item: Concerning
satellite activity, SV10E took second
place in a contest carried out on AMSAT's
AO-10 satellite for a period of three
months.

Closing for this month, | note that two
Big Guns are coming into Greece for a
160m DXpedition: Bill K1IMM and Jim
K1MEM should be on by now from the Is-
land of Rhodes; more on this and perhaps
some photos in my next column.

MALAYSIA

Mohammed Salieh SMEMO
No 82, Taman Mesra
Penampang Road

Kota Kinabalu, Sabah
Malaysia

SEANET CONVENTION

The SEANET (Southeast Asia Net) can
be heard daily at 1200 UTC, frequency

Speakers at the Symposium (from leff); Ebbey 8V1QG, D. D. Devan 9M2DD, Mayuree
HSTYL, Hassan V85HG, speaker from Indonesia, and Klaus DKSVC/DUZ. (Photo by

aMEMO)
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14.320 MHz. This net was started by a few
hams In Southeast Asia. It has grown so
large that there are checks in from all over
the world. Devoted net controllers work
out the schedule among themselves, run-
ning the net day after day. These control-
lers pass DX news and emergency or
medical traffic, assigning frequencies 1o
stations who wish to contact each other.
The desire for net members to have eye-
ball contact brought about the first con-
vention in 1871, and ever since it has been
heid annually.

The 14th SEANET Convention was heid
on the 16th, 17th, and 18th of November,
1984, in Penang Island, Malaysia. One
hundred twenty-eight delegates from the
Southeast Asian region and also from Ja-
pan, Australia, India, and the US attended
this convention. Among them there were
also beautiful YLs and XYLs. For some of
them this was their first time meeting
each other. Il s amusing to imagine how
a person looks like behind a volce and
then when you meeat him in person to find
that your guess was wrong.

Among other interesting things were
technical presentations on digital com-
munication, OSCAR 10, and also AMTOR
malilbox. During the evening, participants
sat and relaxed at the banquet, watching
cultural dances presented. Some of the
delegates themselves presented their tra-
ditional dances, songs, of music.

During the symposium, net members
were given the opportunily to voice their
suggestions on how to improve the nel.
Net members were concermned over the
growing interference (QRM), especially
during net time. The symposium aiso dis-
cussed which country should hosl the
next convention. it was later decided that
sither Brunei (VBS) or the Philippines (DU)
will be the host.

Delegates were conducted on a short
tour around the Penang island. Those who
were new to the island were able 1o see
many historical and interesting places.
For others, who had been here before, this
visit brought back some good memaories
of the past. Among the tourist attractions
visited was the snake temple. Visitors can
have photographs taken with these
snakes colled around their bodies.

Penang Is one of the 13 states of Malay-
sia, It Is situated on the northwestern
coast of the peninsula. It consists of the
island and a coastal strip on the mainland
called Province Wellesley. The island has
an area of 285 square km, and Province
Wellesley has 759 square km. They are
separated by a channel 3 km wide at the
closest point. The island and the mainland
are linked by a ferry service which oper-
ates ‘round the clock. A bridge is now
being constructed to link up these two
places.

PHILIPPINES

Leo M. Aimazan WAGLOS/DU2
10098 Knight Drive
San Diego CA 82126

Hello again, everyone. By the time you
read this article, | will have gone back to
DU-land, just In time for the holiday sea-
son.

| was surprised to receive a letter from
an old-timer who read my last article and
Is very Interested in going back to the
hobby with another old-timer friend who
was a former DU ham. They are interested
in QS0ing with DU hams but are unable to
hear any. Since we are currently on the

low end of the current sunspot cycle, prop-
agation towards DU-land on 20 meters and
15 meters has not been all that spectacu-
lar, although openings on these bands on
the west coas! have been around 2Z300Z
One can find Dr. Alex Legarda DUTAL on
14.265 MHz plus or minus QRM (this is the
frequency of the informal Mabuhay net
which nomally meets at 1500Z) or the
ever-active Robin DU9RG who is located
in the southermnmost tip of the Philippines.
He normally hangs around 14.230 to
14.170 MHz. There are a dozen class Bs
also using the new DV prefix who are ac-
tive on 15 meters CW and SSB at about
2200 to 24002

Well, as promised in the last article, |
will finish the history of amateur radio

in the Philippines from WWiIl to the late
sixties.

Most Filipinos heard of the Japanese
surprise attack at Pearl Harbor on their ra-
dio sets at home. Little did they know that
about an hour later they would also be un-
der attack, by another Japanese naval
task force. Needless to say, all amateur-
radlo operations ceased after the Inva-
sion. The bands were soon occupled by
coded military signals. After the Japanese
occupled Manila, all amateur-radio equip-
ment had to be turned in to the Japanese
Signal Corps, but some old-timers had told
me that they had “saved” enough radio
parts to bulld SW converters for their BC
radios and were able to hear broadcasts
from station KGEl on 6 MHZ This was
their only means of news information oth-

er than the Japanese propaganda news on
the local radio.

Other local hams also did not lie idie; all
ol them joined the local resistance and
were commissioned to build transmitters
and receivers from spare parts stolen from
the Japanese. One of these stations was
the famous WPM who was shown in the
movie “American Guerillas in the Philip-
pines,” which starred Tyrone Power. It
was shown contacting station KFS in San
Francisco—which later became a War De-
partment relay station for the Far East. It
was station WPM which later contacted
General MacArthur's headquarters in Aus-
tralia. This was the beginning of the Aus-
tralia-to-Philippines “connection.” At the
early stage of the occupation this was the
only radlo communication station be-
tween the headquarters of General Mac-
Arthur and the guerilla forces in the
Philippines. So amateur radio played an
important part in the war effort.

From 1945 to 1946, the postwar era,
came a period of transition and adjust-
ment which came about due to the change
of the political status of the Philippines
trom an American colony to an indepen-
dent nation. It was in this period of transi-
tion that an ugly tum of events in Philip-
pine amateur radio came about. As in all
parts of the world, postwar meant postwar
surplus.

Surplus communication equipment was
abundant in Manila and was sold on a big
scale, and many sets fell into the hands of
unauthorized persons, commercial com-
panies without licenses, and even Insur-
gents who were planning to overthrow the
infant Republic. As a reaction to this, the
government tightened amateur operations
by forbidding third-party communication
and DX, DXing was allowed only with the
United States and its possessions in Asia
and Oceanla.

This restriction did the most damage to
amateur radio In this country and was not
lifted until 1959. Volt Sotto DUTSV was
one of the most active hams in the country
during this period. His now famous QSL
card was one of the most treasured cards
from this part of the world.
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In 1949, the ITU granted the Philippines
the DU prefix. Prior to this date many
Americans still transmitted from the Phil-
ippines. Not until 1949, after the official
prefix change, did the Americans actually
refrain (of course with a few exceptions)
from transmitting from this country. It
took till 1977 before Americans could start
transmitting again due to the signing of a
reciprocal agreement between the two
countries.

in the summer of 1958, which coincided
with the Boy Scout Worid Jamboree being
heid in the country, a major evenl oOC-
curred. During the opening of the Jambo-
ree's amateur-radio station, DUTPAR, the
chairman of the Radio Control Board fi-
nally granted the ham-radio population
the DX privilege to communicate with the
countries that sent delegates to the Jam-
boree. This ended 13 years of restrictive
DXing for the local amateurs.

In the sixties, a DXpedition to The Rock
(Corregidor) was memorable because it
marked the first time since 1949 that Ameri-
can amateurs under the sponsorship of
the Philippine Amateur Radio Association
were allowed to operate the station in the
DXpedition with the new prefix DUODM.
The new prefix attracted DXers, and in the
45 hours of operation in this tiny island
bastion, about 300 QSOs and 46 countries
were logged.

Well, there it is, a condensed history of
amateur radio in the Philippines. Don't for-
get, if you are passing by the country for a
visit or some kind of stopover (even if only
at the airport terminal), the PARA repeater
frequency is at 144.74, and minus 600 kHz
transmit. If you are passing by Clark Air
Force Base, the Central Luzon Amateur
Radio Club frequency is at 145.70 and
there is always somebody monitoring the
frequency. So until next time, good DX
and good luck.

POLAND

Jerzy Sztymczak
78-200 Bialogard
Buczka 2/3
Poland

Communication Publishers has |ssued
the second updated edition of the Radio
Amateur's Handbook. The work |s a useful
technical aid for hams, technical school
students, and professionals. It reflects the
state of radio-amateur techniques in Po-
land.

in an introductory part of the book, Eng.
Andrze] Mickiewicz presents a ham's
workshop. Discussing the main stages of
radio construction, he acquaints readers
with materials and subassemblies, talks
over PCBs, coil winding, soldering, and as-
sembly. In subsequent parts of the guide,
Eng. Jerzy Kozminski deais with passive
or RLC elements, their computations,
marking, and technical data.

Different tanks are the subject of a
chapter by itself, like wave filters: ladder-
types, low-pass, high-pass, RC, and crys-
tal filters. As usual in this book, basic
characteristics of available materials are
tabulated. Radio nolse, disturbance, and
ways to stand out against them with sup-
pressor capacitors (of Bosch), colls, and
radlo Interferance aliminators (miniatures
of Sprague) are mentioned. Diodes, tran-
sistors, and some ICs hams attach great
importance to are Introduced with tabu-
lated parameters and encapsulation draw-
ings.

In the chapter entitled "Basic Clrcuits,”
written by Engs. Henryk Chacinski and An-
drzej Lobzowski, radio fans find basic the-
oretical and practical information about
different amplifiers, detectors, feeders,
and generators. Part and parcel of the
modern technique: logics, gates (NOR,
NAND, and others), triggers, and counters
help to modernize very classical equip-
ment. Basic measuring instruments and
their application to radio circuits are pre-
sented by Eng. Zbigniew Szpakowski.

Wireless receiving installations, their
subassemblies, remote control, and digita!
readouts of frequency, pancoramic attach-
ments to them, are proficiently described
by Engs. Cezary Rudnicki and Leon Kos-
sobudzki.

The largest chapter, “Wireless Trans-
mitting Installations,” contains a descrip-
tion of various modulations including
SSB, transmitting tubes with their calcu-
lations, and other structural members.
The author, Eng. Ryszard Janulis, gives
some examples of calculation of transis-
torized line amplifiers for amateur bands
B0-0.7, designs of filters for a rectifier of
anode voltage, and general Ideas of trans-
mitter design. The measurement of SSB
signals with an oscilloscope, and harmon-
ics complete the section.

Antennas and propagation are subjects

of a chapter authored by Eng. Stanislaw
Krolikowski.

More and more popular are remotely-
controlled radios, their systems of control,
receivers, transmitters, and their opera-
tion. They are comprehensively depicted
in the 13th chapter by Eng. Andrzej Chmie-
lewski. The last section deals with feed
sysitems. Eng. Zbigniew Szpakowski pre-
sents rectifiers, filters, and constant-voit-
age regulators.

This very useful compendium of radio-
amateur knowledge consists of over
1100 pages and many diagrams. No doubt
it makes a big contribution 10 the devel-
opment of the Polish radio-amateur's ser-
vice. The printing of 80,000 coples has
been sold out.

PORTUGAL

Luiz Miguel de Sousa CT4UE
PO Box 32
S. Joao do Estoril 2765

Portugal

In my last column in this appreciated
magazine, | wrote a few notes conceming
all the associations and club stations reg-
istered in this country. Requesting more
information from them, | just received the
first report of ARSUL (Associacao de Ra-
dioamadores Do Sul), situated in the city
of Portimao, southern Portugal.

This place is very well known in the tour-
iIsm world for the lovely seafood, nice
beaches, and the good hospitality of the
people, known as “Algarvios.” The asso-
ciation was founded March 2, 1982

According to ARSUL's constitution, the
club Is for all those who dedicate their ef-
forts to wireless activity and other studies
In the electronics field.

ARSUL issues QSL, a bulletin sent to all
members. In this publication, several mat-
ters are discussed such as awards, con-
tests, local news, and small electronic
projects—some of them very useful for
the hams. In the last issue, we are helped
to build the following projects: an antenna
coupler for 1441146 MHz, a vfo for 2m, a
vartical antenna for 10/15/20 meters, and a



e PACKET MADE

., PACKET
COMMUNICATOR “

Suggested Retail $389.95

- S —

Kantronics Packet ir

~Kantronics wants ybu to join one of ﬂ'la

rrrrrr

I
B
|

@' ) Wmmmmﬂmﬂ‘

-~ Vancouver protocols, mmngﬁ

cnmpatfb “with most existing Packet terminal nnde con-
trollers. Added features include both Bell 103 and 202
tones, and the ability to use the unit as a 1200 baud radio
modem without special protocols.

. Error free data communication via computer makes Packet Radio tﬂchnw ﬂciti?k&, -
i and the Kantronics Packet Communicator lets you get in on the ac

formt:i'amﬁjrmamn mmmmgﬁ —H

g
l or write !antmnim.
.I-‘"ﬂ B k, 2 1 ! . T‘
e AMUGOMNCE
Q@A st B 1 2 8aRdS

LEMWrance, Caas 66b 46

«



simple but effeclive semiconductor
checkar for the bench.

Last Movember, a contest took place to
celebrate the “Feira de Portimao" (Exhibi-
tion of Portimao). The contest was orga-
nized by this association, and they had a
big success, for many Portuguese and
Spaniards were enthusiastic for this
evenl. We had CTs, EAs, and EABs from
the Canary Islands.

Here are the point totals for some top
SCOrers:

HF
CTiBSC 678
EAICMY 646
EAI1CMX B46
CTi1CDL 642
CT1YJR 629

VHF
CT1BSU 128
CT1ASY 118
CT1CPR a8
CT1FQ ay

The boys in ARSUL have a department
of software for the users of the ZX Spec-
trum, Sinclalr ZXB1, and TS-1000 micro-
computers.

ARSUL CW AWARD

The CW operators might be interested
in this award, senl to those who accom-
plished the following:

(1) The award is Issued to commeamo-
rate the anniversary of this association,
and the QS0s should be made after March
2 of 1885.

(2 The ARSUL CW Award is available
to all licensed radio amateurs and SWLs
{(allband CW only) who have worked 10
(ten) different CT stations and the ARSUL
club station, CT1ARS.

(3) For applying, send a log, copies of
QSL cards, and 6 IRCs to ARSUL, PO Box
50, Portimao 8501 Portugal.

IATC NET

This stands for International Air Traffic
Control Net. It is rather interesting and is
the right place to find people involved in
aviation {airline pliots, aircraft engineers,
air traffic controllers, balloonists, etc.). I'm
sure you all remember the first solo trans-
atlantlc balloon flight made by Joe Kittin-
ger, Jr. NAHDP In the Rosle O'Grady’s
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Balloon of Peace, in September of 1984,
from Caribou, Maine, to Montenotte, Italy.
Joe Is a member of our net, too. So, if you
have any interest in aviation, or even being
a good (non-scared) passenger, join us in
the future. We meet daily at 1000 UTC on
14 277 kHz. For any other additional infor-
mation, send your comments o the nel
controller: Emie Bracy W1BFA, PO Box 88,
Readfield, Maine 04355, USA. Emie will
send you the membership card and an up-
to-date list of members. Best 73s from Pox-
tugal.

THAILAND

Tony Waltham HSTAMH
¢c/o Bangkok Post

U Chuliang Building
Rama 4 Road

Bangkok 10500
Thailand

Hopes are still high for getting full HF
privileges for qualified amateur-radio op-
erators In Thailand, and the most positive
remarks in this respect came late last year
when Communications Minister Samak
Sundharave| told members of the Radio
Amateur Society of Thailand (RAST) that
he would do his best to legalize amateur
radio.

The minister was addressing a gather-
ing of RAST members on the occasion of
the 20th anniversary of the founding of the
sociely. On thal occasion the minister
also spoke on HF and reiterated his
pledge to the net control station of SEA-
NET that evening (November 11, 1984),
VBSGA, In Brunei. (SEANET—Southeast
Asia Net meets nightly at 1200Z on
14.320.)

Throughout last year, RAST had strived
to work towards full recognition and legal-
ization of amateur radio by the Royal Thai
Government. To this end, a dialogue was
opened by senior members of the RAST
committee with top-ranking Post and Tele-
graph Department officials. This included

:
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A rendezvous in Portugal. From left to right: PY4LF, CT4UE, CTIBON, ZS1XP, and

CTTAXY.
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an informal discussion with Director Gen-
eral of the PTT, Mr. Mahidol Chantrang-
koon. This dialogue is continuing, and
further talks have been conducted in early
1885, all ending on a positive note.

The main holdup now would seem lo be
for the authorities (o establish the neces-
sary qualifications for operators, the allo-
cation of specific radio spectrum, and a
clearance from the National Security
Council, the top government watchdog un-
der the Office of the Prime Minister

In other respects, RAST has maintained
Thailand's international standing by ap-
plying for, and receiving, permission from
the PTT to operate during major amateur-
radio contests. This is an ongoing activity,
and RAST recently sent an appeal to sev-
eral DX magazines for dates of major con-
tests so that the society can get its appli-
cation for permission to operate in good
time.

Contest operations lasl year enabled
many radic amateurs throughout the
world to establish a contact with radio am-
ateurs in Thailand as well as to demon-
strate to the |ARU and other regulatory
bodies that amateur radio is still very
much alive in Thailand, albeit at the mo-
ment somewhat restricted. In order to
achieve this, club members worked to set
up the club’s own HF station located at
the Asian Institute of Technology campus
at Rangsit, 45 km north of Bangkok.

One significant operation followed an
approach by the Japan UNICEF Ham Club
o operate here for three days on behalf of
the Fund. In this operation alone, operat-
ing with the special callsign HS@JUA, over
3,000 contacts were made. A similar oper-
ation in 1983 raised over USS500,000 for
the Fund. Figures for the entirely-wolun-
tary donations being made following last
year's (1984) operation in July are yet to be
finalized.

Other major contests include the Euro-
pean DX Contest, the SEANET Contest,
and the CQ Worldwide Contest when HSRA
was active on all HF bands.

A special station was also set up al the
venue for the 20th anniversary celebra-
tions of RAST where many visiting non-
hams were able to witness for the first
time a two-way contact with other radio
amateurs thousands of miles away, using
both Morse code and phone.

The club station was active during the
following contests: As HSQA—-SEANET
DX Contest (phone), August 21-22; Euro-
pean DX Contest (phone), September 8-
10; CQ Worldwide Contest (phone) Octo-
ber 27-28; RAST anniversary celebrations
on November 11 at Hyatt Central Plaza

Hotel, and as HS@JUA for UNICEF, July
27-30. (QSL cards to the Bureau address,
G.P.0O. Box 2008, Bangkok 10501 Thai-
land.)

Iinternational standing was also main-
tained by corresponding with the |ARU,
the ARRL, and other major amateur-radio
socleties, informing them of our activities
and updating such publications as the in-
ternational edition of the Callbook.

in addition, extensive information on
amateur-radio activities in 15 countries in
the region was supplied to the Post and
Telegraph Department. Much of this was
gleaned from helpful articles in “73 Inter-
national,” and credit, of course, has been
given in the text in the form of references.

For amateurradio operators in coun-
tries where licensing is automatic upon
proving the necessary skills and experi-
ence, the issue ol conveying the impor-
tance of amateur radio—in self-tralning, in
emergency communications and other as-
pects of the service—|s perhaps over-
looked. Yet many countries the world over
restrict amateur radio, if they do not ban it
altogether. It would seem to benefit more
than mere DXers it members of some kind
of action group would cull out all the best
examples where amateur radio has ren-
dered an invaluable service, or helped in
training an acknowledged expert who ad-
mits that without an interest in amalteur
radio he would never have made whalever
breakthrough he achieved in the field of
electronics.

Thailand is surrounded by countries
where amateur radio is dormant. Burma,
Laos, and Cambodia, for different rea-
sons, remain silent. Not much further
afield Bangiadesh and Vietnam also offer
silent testimony to a stifled hobby. Any
means to help promote this hobby would
surely be in everyone's interest. Both
Burma and Bangladesh have national ra-
dio societies, while other countries which
oppose the hobby generally have resident
radio amateurs working in embassies or
as axpatriates. All would benefit from a
central “data base” or committed group.
RAST committee members, meanwhile,
have been doing their best to convince the
authorities of the benelits to be derived
from the service.

During the soclety's annual general
meeting held in December, 1984, Khun
Chamnong Bhirom Bhakdl HS1WB was re-
elected President of RAST. First Vice-
President is Yongyuth Napasap HS1DS;
Second Vice-President is Mrs. Mayuree
Chotikul HS1YL; Secretary-General is
Hans Hollstein HS1BG, and the Treasurer
is Rasdaporn Boonpitak HS1DC.

Spreading the word. Tony HSTAMH at the mike during the 20th anniversary celebrations
of the Radio Amateur Society of Thailand. The large number of bystanders Is testimony

o the fascination and interest that the hobby generates. Seated next to Tony is Eddy
HST1ALP.
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Kantronics, Santec. Full line of acces- equipment. Serving the amateur commu-
sories. No sales tax in Delaware. One mile:  nity since 1942, Adirondack Electronics, il 20 2l
off 1-95. Delaware Amateur Supply, 71 Inc., 1991 Central Avenue, Albany NY - T0O:
Meadow Road, New Castle DE 18720, 12205, 456-0203 (one mile west of North- WEST E H N UN IT E D STAT S O )
J25-TT25. way exit ZW), ALASKA 20| 20 20
ARGENTINA 15 |20 1 20| 40 | 40 20 | 20 15 115
AUSTRALIA 20 | 20| 20 | 20 | 401} 4ol 20 15|15
AT C“‘EI::"E OH CANAL ZONE 15| 15| 20| 20| 4011 40 Z0:120 115 |15 [15
i iggest an ham store in the ENGLAND 20 20 | 20 20
Preston ID Midwest featuring Kenwood and other HAWATI 20| 15| 15] 20 | 20 | 201} s0lf 40 [ 20 20 | 20 |
Ross WBTBYZ has the largest stock of am- quality products with working displays. NOIA o 20
ateur gear in the Intermountain West and We sell only the best. Authorized Ken- AP 0120 20
the best prices. Call me for all your ham wood service. Universal Amateur Radio
) ' MEXICO 15 [ 15| 20 | 20! 40'] 40 20 | 20 |15 [15 |1
needs. Ross Distributing, 78 So. State,  Ine., 1280 Aida Dr., Reynoldsburg (Co- B LB Gl v ERRE
Preston 1D 83263, 852-0830. -
il PSR 13 SWc, B00-AT0Y. PUERTORICO | 15 | 15 | 20 | 201 40Tf 40 20 |20 |15 |15 |15
SOUTH AFRICA 40 20
U.S.S. R, 20
EAST COAST 20 | 40| 40| 4ol 404 40 20
= Possible 80-meter openings.
* = Check next higher band.
G = Good, F = Fair, P=Poor.
DEALERS JU NE
Your company name
N and LU | su AMON TUE WED THU FRI SAT
contain up to 25 words for as little as $150 - 1_
yearly (prepaid), or $15 per month (pre-
paid quarterly). No mention of mail- - e F-P
order business or area code permitted. 2 3 4 5 6 7 8
Directory text and payment must reach us F
| b | F-P| F-G G| G-F F
60 days in advance of publication. For ex- N ~ =— :
ample, advertising for the September 85 9 10 11 12 13 14 15
issue must be in our hands by July 1st. B3 | FI F-G F P P
Mail to 73 Magazine, Peterborough NH 16 17 118 19 20 2_1 22 |
03458. ATTN: Naney Ciampa.
R 1 B n . By FlLiEeG G
23 624 25 26 27 28 29
T W 30 G F-P P F G G
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here Is the next generation Repeater

The only repeaters and controllers
with REAL SPEECH!

No other repeaters or-controliers match Create*messages just by talk_lng. Speak any phrases}ur
Mark 4 in capability and features. That's :u\rords in any languages or dialect and your own voice
why Mark 4 is the performance leader at  is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  gmergency warnings, club news bulletins, and DX

around the world. Only Mark 4 gives you i .
Message Mastermw ,.EL Epaﬂcﬁ % ,,zicﬂ alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4-

channel receiver voting ® clock time

announcements and function control e 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (617) 372-3442

SYNTHESIZED
SIGNAL GENERATOR

IRON POWDER and FERRITEPRODUCTS | | wuen @ . |

USA $420.085
delivered

Mu{m * Covers 100 MHz to 199.999 MHz in 1 kHz steps with
thumbwheel dial » Accuracy +/- 1 part per 10 mll-

lion at all frequencies # Internal FM adjustable from
. - - 0 to 100 kHz at a 1 kHz rate » External FM input ac-
Fiit, RE'IH blE SEI"VICE 5' nce l 963 cepts tones or voice * Spurs and noise at least 50d8 |
below carrier * Qutput adjustable from 5500 mV at
50 Ohms = Operates on 12 Vdc @ Y: Amp = Available

Small Orders Welcome Free ‘Tech-Data’ Fiyer D delivery » $429.95 delivered = Add-on
accessories available to extend freq range, add infi-
nite resolution, AM, and a precision 120 dB attenua- I

Tﬂl"ﬂidﬂl CDTES, ShiElding Beada' Shielded Coil Furms tor = Call or write for details = Phone in your order for
Ferrite Rods, Pot Cores, Baluns, Etc. fast COD shipment.
VANGUARD LABS
12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 prone: 718 82720 Mon |

o or  ramae s o Propagation by Mufplot

BEARING: 26 DATE: 6-2C TIME: EST

RANGE: 4005 £ MUFPLOT is being used by amateurs from HONG KONG to BAGHDAD, SOUTH AFRICA to ALASKA, by
_____ sailors, commerical companies and people who know the need of propagation forecasting at its best
""""""""""""""""" MUFPLOT will give you HPF, MUF, FOT with LUF plus distance and bearing (and time) to any target.

You can select over 400 listed targets by DX or ARRL prefix, lat/long, or state. The database will let you anter
target data by what ever you want to call it and you can change it anytime,

MUFPLOT will keep track of the stations you have worked for WAS, DXCC or for any other award

MUFPLOT gives you a video graph (and/or table) and printer display of band conditions. (A special DX
function lets you see world conditions. You select the number of and locations you want). Band coverage for
the C-64 is 6 to 30MHz video and less then 1 to more then 30MHz printer. The APPLE is 2 1o 34MHz. You enter

your QTH lat/long only once but you can change it anytime

( } denotes for the (C-64) only
C-64 MUFPLOT V2 disk only $§32 .95

APPLE MUFPLOT disk only $37.95
North American orders add $2.00 for S/H all others $5.00. BASE {2] SYSTEMS
; . VISA, M.C., personal checks accepted.
T 07 09 11 13 15 17 19 21 23 01 03 05 07 N APPLE is the trade mark of APPLE Computer Co. 2539’ Nebraska St.
L 00 02 O 06 08 10 12 1k 16 18 20 22 24 § c.g4 is a trade mark of Commodore Co. Saginaw, M| 48601
MUFPLOT is a trade mark of BASE (2) SYSTEMS. Tel.517-777-5613
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What To
Look For In A
Phone Patch

The best way to decide
what patch is right for you
is to first decide what a
patch should do. A patch
should:

* Give complete control to
the mobile, allowing full
break in operation.

* Not interfere with the
normal operation of vour
base station. It should
not require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
use your radio as a nor-
mal base station.

* Not depend on volume or
squelch settings of vour
radio. It should work the
same regardless ol what
you do with these con-
trols.

* You should be able to
hear your base station
speaker with the patch
installed. Remember, vou
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELP.

®* The patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rotary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable

Personal Phone
Patch. ..

¢ Without an expensive
repeater.

* Using any FM tranceiver
as a base station.

* The secret is a SIMPLEX
autopatch, The SMART
PATCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTT, and
power. A modular phone
cord is provided for con.
nection to your phone sys-
tem. Sound simple? ...
IT IS!

With SMART PATCH
You are in CONTROL

With CES 510SA Simplex
Autopatch, there’'s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.
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SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the onlv operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station, SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
- Call 800-327-9956 Ext. 101 todavy.

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
Telephone: (305) 645-0474  Or call toll-free (800)327-9956

How To Use
SMART PATCH

Placing a call is simple,
Send your access code
from your mobile (exam-
ple: *73). This brings up
the Patch and vou will
hear dial tone transmitted
from your base station.
Since SMART PATCH is
checking about once per
second to see if you want
to dial, all vou have to do
is key your transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and some-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
vou wish to talk, you need
to simply key your trans-
mitter and then talk.
That's right, you simply
kev your transmitter to
interrupt the phone line.
The base station auto-
matically stops transmit-
ting after you key your
mic. SMART PATCH does
not require any special
tone equipment to control
yvour base station. It sam-
ples very high frequency
noise present at your
receivers discriminator to
determine if a mobile is
present, No words or sylla-
bles are ever lost,

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.

Use SMART PATCH for:

* Mobile (or remote base)
to phone line via Simplex
base. (see fig 1.)

* Mobile to Mobile via in-
terconnected base sta-
tions for extended range.
(see fig. 2.)

* Telephone line to mobiie
(or remote base).

* SMART PATCH uses
SIMPLEX BASE STA-
TION EQUIPMENT. Use
vour ordinary base sta-
tion. SMART PATCH
does this without inter-
fering with the normal
use of your radio.

WARRANTY?
YES, 180 days of warran-
ty protection. You simply
can't go wrong.
An FCC type accepted

coupler is available for
SMART PATCH.
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Yaeu hs serious listeners
for the serious listener;

Yaesu's serious about giving you related operating mode into any of Scan the airwaves with a number

better ways to tune in the world the 99 memories. Scan the memories.  of programmable scanning functions.

around you, Or in between them, Or simply Plus you get keyboard frequency
And whether its for local action  "dial up” any frequency with the entry. An LCD display for easy

or worldwide DX, you'll find our frequency entry pad. readout. A SINPO signal graph.

VHF/UHF and HF receivers are the Plus theres much more, includ-  Computer interface capability for

superior match for all your listen- ing a 24-hour clock, multiplexed advanced listening functions. Two

ing needs. output, LCD readout, signal strength 24 hour clocks. Recording functions

graph, and an AC power adapter And much more to make your

The FRG-9600. A premium listening station complete.

VHF/UHF scanning communi-  The FRG-8800 HF communica-
cations receiver. The 9600 is no tions receiver A better way to Listen in. When you want more

typical scanner: And its easy to listen to the world. If you wanta  from your VHF/UHF or HF receivers,
see why. complete communications package, just look to Yaesu. Ve take your
You won't miss any local action the FRG-8800 is just right for you. listening seriously.
with continuous coverage from 60 You get continuous worldwide
to 905 MHz coverage from 150 KHz to 30 MHz.
You have more operating modes  And local coverage from 118 to 1/4 YAESU
to listen in on: upper or lower MHz with an optional VHF converter.
sideband, CW, AM wide or narrow Listen in on any mode: upper Yaesu Electronics Corporation
and FM wide or narrow. and lower sideband, CW, AM wide 6851 Walthall Way F]ammguﬂt CA 90723
You can even watch television or narrow, and FM. (213) 633-4007
programs by plugging in a video Store frequencies and operating  yaesu Cincinnati Service Center
monitor into the optional video modes into any of the twelve chan- 9070 Gold Park Drive. Hamilton. OH 4501
output nels for instant (513) 874-3100
Scan in steps of 5, 10, 1214, 25 recall.

and 100 KHz. Store any frequency and

Prices and specifications subject to change without notice.

Dealer inquiries invited.
/ FRG-9600 SSB coverage: 60 to 460 MHz.
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TS B 9408 * Low distortion transmitte Uptional accessories:
Kenwood's unique Iramnntter design

The new TS-940S is a serious radio  delivers top "quality Kenwood" sound. ® Al-940 lull range (160-10 m) automatic

_ antenna tuner ® SP-940S external

!‘Dl‘ the serious UIJEI:ﬂtDT.'SI.IIEIEI'b * Keyboard entry frequency selection. speaker with audio filtering ® YG-455C-1
ugterferencg reduction circuits and Operating frequencies may be directly (500 Hz), YG-455CN-1 (250 Hz),

high dynamic range receiver com- entered into the TS-9408S without using  YK-88C-1 (500 Hz) CW filters:

bine with superior transmitter the VFO knob. YK-88A-1 (8 kHz) AM filter ® VS-1 voice
design to give you no-nonsense, N0 « Graphic of operating features. synthesizer ® SO-1 temperature
compromise performance that gets Excluswe multi- furu:tnjn

L | . B compensated crystal
your signais through! The exciusive = | CD sub-display panel oscillator e MC-42S UP!/
multi-function LCD sub display shows CW VBT, SSB slope DOWN hand mic.

1_'r-.| 1%

i

graphically illustrates VBT, SSB tuning, as well as fre- e MC-60A, MC-80, MC-85

slope, and other features. quency, time, and AT-940 deluxe base station mics.
» 100% duty cycle transmitter aﬂtenﬂa luner b!atus L ® PC-1A phone patch

Super efficient cooling S‘y'%tum using *» QRM-fighting features | = | e [L- 922A linear amplifier

special air ducting works with the inter- Fﬁemwc n::rnen OHM thh

e SM-220 station monitor
nal heavy-duty power supply to allow the SSB slope tuning, CW

e BS-8 pan display

continuous transmission at full power VBT, notch filter, AF tune, e SW-200A and
output for periods exceeding one hour. and CW pitch controls. Ub SW-2000 SWR and
* Programmable scanning .* Built-in FM, plus power meters.
* Semi or full break-in (QSK) CW SSB, CW, AM, FSK
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s High stability, dual
digital VFOs.
An optical encoder and
the flywheel VFO knob
give the 15-940S a posi-
tive tuning “feel’

¢ 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

e General coverage
receiver.
Tunes from 150 kHz to
30 MHz.

More TS-940S information is available
from authorized Kenwood dealers.

KENWOOD

= ¢ Ak o C TRIO-KENWOOD COMMUNICATIONS
¢ 1 yr. imited warranty 1111 West Walnut Street

Another Kenwood First. Compton, Califoria 90220
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